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Introduction 
In marketing Oregon late-crop potatoes, about 90 per cent of those shipped from the 

Klamath district and 80 per cent of those shipped from the Central Oregon district are 
packed in 100-pound bags and crates.   In the Klamath area a large proportion—possibly 
two-thirds—are packed in farm cellars.   Most of the packing is done by commercial crews. 
A limited number of growers hire crews and pack their own potatoes. 

This study was made primarily to measure labor requirements and costs of packing 
potatoes in farm cellars, and to determine the effect of packout percentage on labor and 
costs.   Results of the study should provide information useful to both growers and com- 
mercial packers in arriving at a packing charge, as well as information helpful to the 
grower in deciding whether to pack his own potatoes. 

Procedure 

With the cooperation of 4 commercial packers in the Klamath district, 74 time studies 
of crews packing potatoes in farm cellars were made during the packing of the 1955 crop. 
Studies were restricted to packing table stock in which U.S. No. 1 and U.S. No. 2 grades 
were packed at the same time.   Each study covered 30 minutes actual working time for 
crews of from 13 to 16 workers, and included an inventory of the quantity of potatoes of 
various grades handled during the study period.   Studies were conducted in 21 cellars to 
insure a wide range of packout percentages. 

Estimates of labor other than direct packing labor and of costs relating to the packing 
operations were obtained from each cooperating packer.   Averages of these estimates were 
combined with the facts determined by the time studies to reach the conclusions drawn. 

Results 
Costs 

Cost QI packing potatoes of 45 per cent packout is almost double that for an 85 per 
cent packout (table 1).   At all packout percentages direct labor accoimts for over 75 per cent 
of the total packing cost per hundredweight, and indirect labor an additional 15 per cent. 
Indirect, or nonproductive, labor is the paid time spent in changing cellars, equipment break- 
down, changing bins, and shutdowns for power outage or materials shortage. 

Table 1.   Packing Cost Per Hundredweight U.S. No. 1 and No. 2 Potatoes 

Per cent packoul :U. S. No. 1 and No. 2   1/ 
Cost item 45 55 65 75 85 

Eauipment cost  
cents 

1.5 
.9 

22.5 
4.5 

£snts. 
1.3 

.8 
19.5 
3.9 

cents 
1.1 

.7 
16.6 
3.3 

cents 
.9 
.6 

14.2 
2.9 

cents 
.8 

Mileage  
Direct labor  

.5 
11.8 

Indirect labor  2.4 
Total cost per cwt  29.4 25.5 21.7 18.6 15.4 

1/ A typical level of size B potatoes was assumed for each level of U.S. No. 1 and U.S. No. 2. 



Fixed costs of maintenance, interest on investment,   and depreciation accounted for 
about 5 per cent of the total packing cost per hundredweight, and mileage charges less than 
5 per cent. 

These costs represent the average for a crew of 13, packing potatoes of specific 
packout percentage and average grade composition for a 24-week season.   Wages for the 
operator are included.   A detailed breakdown of costs is shown in table 5. 

A higher percentage packout means more production per hour (figure 1). At a pack- 
out of 85 per cent U.S. No. 1 and U.S. No. 2, the packing rate per hour is double that of 
a packout of 40 per cent.   These figures are based on a crew of 3 women, 9 men, and a 
foreman.   Packing time lost in breakdowns, power failure, normal delay, and changing 
bins has been included.   Also, the effect of varying proportions of undersize potatoes 
that do not move over the sorting table has been accounted for. 

Figure 1.   Effect of Percentage Packout on Volume of 

Potatoes Packed per Hour in Cellar 
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Man-minutes of actual work per hundredweight decreased as packout per cent increased 
for all crews (table 2).  Time differences between crews were probably the result of crew 
organization, and speed and ability of individual workers.   Equipment was essentially the 
same for all crews.   Possible differences in the quality of potatoes in the packout could 
have affected packing time.   No attempt was made to check this. 

Table 2.   Labor Requirements of Cellar Packing Crews as Affected by Packout Percentages 

Packout of U.S. Man-minutes per hundredweight U.S. No. 1 and No. 2 packed 
No. 1 and No. 2 Packer 

A 
Packer 

B 
Packer 

C 
Packer 

D 
Average of 

Per cent all packers 

40-50  7.1 _* - - 7.1 
50-60  6.3 4.9 7.1 - 6.0 
60-70  5.5 4.5 5.4 4.8 5.2 
70-80  4.6 4.0 - 3.9 4.3 
80 and over  4.1 3.7 - 4.1 

* Where no figures are shown, insufficient observations were made of that packer at given 
packout percentages. 

The figures indicate the average number of minutes spent in actual work while the grader 
was running.   Normal delay was not included in this table, nor was allowance made for such 
work interruptions as power failure, changing bins, or equipment breakdown. 

Figure 2.   Effect of B Size Potatoes and Packout 

Percentages on Packing Time 
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Variation in packing time can be attributed mainly to packout percentage and per cent 
of B size (figure 2).   Potatoes with a high percentage of I's or 2's and also a relatively high 
percentage of size B had the lowest packing time.   The highest amount of labor per himdred- 
weight of packout was used on potatoes with a low percentage of I's and 2's and size B.   For 
example, potatoes with a 50 per cent packout of I's and 2's and a 10 per cent size B content 
had a packout time of 8.9 man-minutes per hundredweight.   A 50 per cent packout with 30 per 
cent B's used 5. 6 man-minutes of labor per himdredweight of I's and 2's.   Grade composition 
of potatoes in cellars studied is shown in figure 6. 

Jobs within the packing crew are not well balanced.   This is clearly shown by the time 
workers spent waiting during the packing operation (table 3).   Sorters on the main belt work 
almost continuously.   Those on the U.S. No. 2 belt and scoopers work almost as constantly. 
Backers and sowers, and "wild men" taking off B size and culls, are idle from 20 to 37 per 
cent of the time.    This latter group has a high percentage of idle time forced on it.   The 
graders and scoopers work as fast as possible, yet are unable to handle enough potatoes to 
fully utilize the time of the remainder of the crew.   The per cent of lost time decreases 
slightly as packout percentage increases. 

Table 3.   Per Cent of Total Time Spent Waiting at Each Work Station 

Usual 
number 

of workers 

Per cent of total time waiting 

Operation 

60 to 65 
per cent 
packout 

65 to 70 
per cent 
packout 

70 to 75 
per cent 
packout 

Scoooinsr  2 
4 
2 
1 
1 
1 
2 

5 
1 
8 

34 
37 
32 
30 

4 
1 
4 

26 
34 
22 
34 

2 
Sorting U.S. No. 1  
Sorting U. S. No. 2  
Sacking U.S. No. 1  
Sewing U.S. No. 1  
Sacking and sewing U.S. No. 2 . 
Handling B size and culls  

1 
6 

20 
30 
22 
32 

Wait time does not include breakdowns or rest periods, 
being packed. 

It occurs when potatoes are 

The lack of balance of the different jobs would be even more obvious had not the crew 
operator moved workers from one job station to another as conditions warranted.   For 
example, if the potatoes are exceptionally dirty, the flow of potatoes must be slowed down, 
and one of the "wild men" will assist on the sorting belt.   The remaining "wild man" then 
handles the reduced flow of culls.   If the ratio between U.S. No. I's and U.S. No. 2's in 
a cellar varies from normal, the number of workers on one sorting belt is increased by 
taking one from the other belt.   In several cellars of low packout percentage, a worker was 
taken from the main belt to assist in carrying off B size potatoes and culls.   The positions 
workers must take at the grading equipment, and the size and layout of cellars, however, 
do not permit much additional flexibility in distribution of workers. 



The main sorting table is the major bottleneck to more efficient operation. Sorters 
work with little wait time, but ordinarily their output is not sufficient to keep the remainder 
of the crew completely occupied with productive work.   This is due primarily to the nature 
of the sorting job.   Common practice on sorting belts is for each of the 3 to 5 sorters to 
manually turn the potatoes over, to examine all sides as they pass his position at the belt. 
This is done either by rolling potatoes over with the forearm,, or Ricking them up indi- 
vidually by hand.   All potatoes passing over the belt are inspected visually by all sorters, 
and a good share are handled by all sorters.   Some of this duplication of work could be 
eliminated. 

Fruit packers have reduced sorting time by 18_ to 56 per cent through the use of equip- 
ment designed to eliminate such duplication, f/ A minor equipment change entailed dividing 
the sorting belt into lanes about 8 inches wide.   Using this method, each sorter was responsi- 
ble  for the fruit in one lane, rather than having all sorters handle all fruit.   This change 
might have merit in potato packing.   The installation cost would be nominal. 

A major change was the installation of a "float roll" sorting table in place of the con- 
ventional belt.   The "float roll" automatically turns the fruit over as it passes by the sorters, 
permitting visual inspection of all sides of the fruit without handling.   The hands are used 
only to remove defective fruit.   A table of this type will be tried in another state for the 1956 
potato crop.   There may be some questions as to its performance in grading unwashed potatoes. 
Also it may be better adapted to stationary than to portable equipment. 

As stated earlier, the sorting table sets the pace in potato packing.   If the use of either 
of these table changes reduced sorting time by as much as 25 per cent, substantial savings 
could be made.   Costs could be reduced by:   (a) eliminating one sorter, without a change in 
production, or (b) by maintaining the crew size, though production would increase by approxi- 
mately 30 per cent.   The latter would more effectively use the time of workers at other job 
stations, and result in a cost-saving of about 4 cents per hundredweight of packout for lower 
grade potatoes.   Costs would be reduced even more for higher percentages of packout. 

Over-all reduction in packing costs might be possible through use of additional equipment. 
Addition of an elevator (or conveyor) to carry off B size or cull potatoes might permit re- 
ducing the crew by one worker.   Use of an automatic scooper might make possible a reduc- 
tion of one worker.   While some cellars are not large enough to accommodate both of these 
machines, most are large enough for one or the other.   Reducing the crew by one worker 
without changing the rate of packing reduces labor costs providing, of course, the additional 
cost of the equipment is not too great.   A reduction of one worker would permit a substantial 
investment in equipment, when its cost can be spread over the life of the machine. 

Packing Charges to Growers 

A survey of both late-crop areas of the State shows several methods by which growers 
are charged for cellar packing.   The method of charge may vary by packer, by district, or 
by quality of potatoes.   In the Klamath district the most common methods are (1) an hourly 
rate for crew and equipment, or (2) a fixed charge per hundredweight of U.S. No. 1 and 
U.S. No. 2 packed.   In the Central Oregon district most cellar packing, as well as warehouse 
packing, is done at a fixed price per hundredweight of fie Id-run potatoes.   The practice of 
charging by hundredweight packed also is followed but to a limited extent. 

_!/ "Float Roll Sorting Table," Marketing Activities, May 1955, Agricultural Marketing 
Service, USDA. 



The hourly rate assures the packer of a^fixed return toward paying his packing expenses. 
The grower   can estimate the approximate cost to have a cellar of potatoes packed.   When 
the work is done, the charges are calculated easily.   This method of charge takes into 
account the difference in time requirements to pack potatoes of different quality.   That is, it 
takes longer to pack 100 bags of potatoes grading 40 per cent U.S. No. 1 and U.S. No. 2 
than to pack a similar amount of potatoes grading 80 per cent U.S. No. 1 and U.S. No. 2. 
At the hourly charge, the packing cost per hundredweight of potatoes packed would be higher 
for the 40 per cent than for the 80 per cent packout.   Estimates of packing charges to the 
grower at various hourly rates and packout percentages are shown in figure 3.   At a rate of 
$26 per hour, the cost for packing a hundredweight of 40 per cent U.S. No. 1 and U.S. No. 2 
grades would be 30 cents, while the packing cost per hundredweight of an 80 per cent packout 
would be only 16.5 cents. 

Figure 3-    Packing Cost When Charged at Hourly Rate 
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The flat rate per hundredweight packed gives the grower a direct figure on the packing 
cost per hundredweight of marketable potatoes.   Under this method of charge the grower 
pays the same packing charge for all potatoes, regardless of packout percentage.   Since the 
actual cost to pack potatoes of low packout percentage is much greater than that to pack 
potatoes of higher packout percentage, the grower of good potatoes helps indirectly to pay 
the costs incurred by the producer of poor potatoes. 

It has been shown in table 1 that the average cost of packing 45 per cent U.S. No. 1 and 
U.S. No. 2 is 29.4 cents per hundredweight, while the cost for packing 85 per cent U.S. No. 
I's and 2*8 is 15.4 cents per hundredweight.   Under the flat rate charge method, cost to the 



grower is the same for either packout.   Assuming a flat charge of 23 cents per hundred- 
weight, the packer receives 6.4 cents less than his costs in packing 45 per cent U.S. No. 
1 and U.S. No. 2, while he receives 7.6 cents above costs per hundredweight packing 
85 per cent potatoes.   Some packers protect themselves by charging at the flat rate with 
a guarantee of an hourly minimum charge. 

The fixed price per hundredweight of field-rim potatoes has the same general charac- 
teristics as the hourly rate, in that costs to both packer and grower are governed by quality 
of the potatoes being packed.   Directly or indirectly, the grower has an added expense in 
that cull and B size potatoes must be weighed to determine the volume for which charge is 
made.   At a charge of 20 cents per hvmdredweight field-run, the grower would pay 44.4 
cents per hundredweight at a packout of 45 per cent and 22.5 cents per hundredweight of 
85 per cent U.S. No. 1 and U.S. No. 2.   Costs to growers at other rates and other pack- 
out percentages are shewn in figure 4. 

Disregarding the level of rates, it can be seen that methods involving an hourly rate 
and the per hvmdredweight field-run rate are more equitable than the fixed flat rate.   The 
latter tends to discriminate against the producer of good potatoes. 

Figure 4.   Packing Cost When Charged by Hundredweight 
Field Run 
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Packing by Growers 

In both the Klamath and the Central Oregon district some growers own grading equip- 
ment and hire their own crews. A spot check of some growers in each county (Klamath, 
Crook, Deschutes, Jefferson) who packed their own potatoes indicated a daily packout of 
500 to 800 hundredweight daily with a crew of 10 workers. This doesn't count truck and 
car loaders. Although no actual cost or time figures were obtained for these operators, 
assumptions based on the results of the detailed study of commercial packing operations 
can be used in estimating costs for growers packing their own potatoes. 

Estimated costs vary from 17 to 41 cents per hundredweight packout depending on 
length of season and rate of packout (figure 5).     A longer season permits fixed costs such 
as depreciation, interest on investment, and maintenance to be spread over a larger pro- 
duction.   Higher daily rates of packout mean lower unit costs. 

Figure 5.   Estimated Packing Costs, Farmer Packing Crew 
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These costs are estimates based on the conditions shown in detail in table 4.   It will 
be noted that wage rates are the same as those paid by the commercial packer, including a 
rate of $3 per hour for the farmer-operator.   This could be a profitable use for the off-season 
time of the farmer, and under certain conditions could reduce the costs of packing his potatoes. 

Table 4.   Estimated Weekly Costs of Operating a 10-Man Cellar Packing Crew J./ 

Annual 
cost 

Cost by length of packing season 
Cost item 2 weeks 4 weeks 8. weeks 16 weeks 

Labor costs: (40-hour week) 
Operator @ $3. 00      $120 
4 women @ $1.25        200 
5 men      @$1.50        300 

Total labor  

$ 90 
500 
200 

$ 620 

10 

45 
250 
100 

$620 

10 

22 
125 
50 

$620 

10 

11 
62 
25 

$620 

Electricity  

Equipment costs: 
Interest on investment  
Depreciation  
Maintenance and repairs .. 

10 

6 
31 
12 

Total Weekly Costs  -- $1025 $827 $728 $679 

1/   a.   Labor costs based on wage rates of commercial packers. 
b. Cost of electricity based on estimates of packers and growers. 
c. Equipment costs assume purchase of used machinery for $3000.00. 

Interest is computed at 6 per cent of average value, and depreciation is based on 
equipment life of 6 years. 
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Table 5.   Estimated Budget for Operating a 13-Man Packing Crew 
for 1 Week of a 24-Week Season 1/ 

Weekly labor costs: — 9 men     #$1.50 
foreman @ $3.00 
3 women @ $1.25 

Direct labor in packing—32.7 hours per week @ $20.25 per hour $662.20 

Labor other than packing— 
Changing cellars—4 hours      @ $16.50 per hour $66. 00 
Equipment breakdown—1 hour® $20.25 per hour 20.25 
Power outage—1/6 hour          @ $20.25 per hour 3.40 
Changing bins—2 hours @ $20.25 per hour 40.50 
Supply shortage—1/6 hour      @ $20.25 per hour 3.40 133.55 

Weekly equipment costs: 

Interest on average investment @ 6 per cent $ 6.10 
Depreciation 20.30 
Maintenance 17.10 
Mileage—moving equipment and foreman's pickup 27.00      $ 70.50 

Total cost per week $866.25 

Average cost per hour (40-hour week) $ 21.66 

1/   Calculations have been based on the assumption of a 40-hour work week over a 24-week 
packing season with a crew consisting of a foreman, 3 women, and 9 men.   Costs and 
times are averages of estimates of the four cooperating packers. 

a. Original cost packing equipment averaged $4,880. 
b. Interest is computed at 6% of half the original investment. 
c. Depreciation is computed at 10% of original investment. 
d. Maintenance is based on average annual overhead costs of packers 

plus average weekly cost of repairs during the operating season. 

Distance in moving equipment was charged at 11 cents per mile, distance driven by 
operator during packing season at 8 cents per mile. 

When changing cellars, women in crew are not paid.   For all other nonproductive 
work interruption the entire crew is paid. 
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Figure 6     Average Grade of Potatoes in Cellar Packing 

Operations 

Per cent 

40-50 50-60 60-70 70-80 80 and  over 

Percentage   packout   of   U.S. No. I and   No. 2  potatoes 

The percentage of U.S. No. 2 grade remained fairly constant, regardless of packout 
percentage.   Only a limited number of studies were made at the 40 to 50 per cent level, 
and grade composition figures in this range may not be typical.   The information in figure 6 
is not presented as a description of the entire potato crop in the Klamath district.   The 
cellars were not selected for that purpose.   However, potatoes from 21 cellars have been 
included and it is believed the compositions shown would be reasonably representative of 
that portion of the 1955 crop packed in Klamath County farm cellars.   The average pack- 
out of U.S. No. 1 and U.S. No. 2 grades in the cellars studied was 67 per cent. 


