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CHAPTER I 

INTRODUCTION 

Cooperative elevators, like other marketing firms are confronted with 

problems dealing with economic adjustment and efficiency. During the past 

few decades many changes have occurred in the tec~niques of producing and 

market ing grain. Many developments which have taken place directly 

affected the operations of grain associations. These changes have created 

new problems. Many of these problems have arisen and been intensified by 

public policies and programs. Since the mid 1920 's, numerous efforts have 

been made to improve farm incomes through government programs. Wheat 

producers have been involved in or affected by most of these programs. 

One of the most direct efforts to improve farm income has been through 

price supports, which have been effected chiefly through non-recourse 

connnodity loans and purchase agreements. 

In addition t o government programs, the introduction of technological 

innovations greatly increased the nation's supply of wheat. As a conse

quence of government programs and technological developments in production 

and marketing grai n, adjustments were needed in the grain industry. These 

changes established a need for additional storage space to accomodate the 

rapid expansion of the wheat supplies. · With increased emphasis given to 

grain s t orage, adjustments were made to increase storage capacity to meet 

requirements. Incentives, such as occupancy guarantees and accelerated 

depreciation write-offs, were provided to induce these adjustments. 

1 



As a result, bu lk storage space i n Oklahoma i ncreased from 41.9 

million bushels in 1942 to 247.5 mi l lion i n 1961. 1 Presently existing 

storage space will handl e more than two aver age Oklahoma wheat cr ops. 

2 

The filling of this storage space , therefore, is dependent upon the carry-

over from one season to the next of large quantities of wheat. 

Pr ob lem 

The existence of a cooperative association as a planning entity and 

t he need for coordination grows ou t of dynami c conditions and change or 

variability which can only be estimated sub j ectively for the future. 

As in other business endeavors , t he cooperative association has a 

var i ety of input f actor s , su ch as physical fac ilities, equipment , supplies, 

and labor, which t he ent r epreneur attempts t o combine i n a manner mini~iz-

ing costs of handl ing gi ven amounts of product. This is a problem in 

resource substitution which fa ce s the manager i n providing des ired services 

and maximizing profi t. 

In addition to the t a sk of min imiz ing elevator operat ing cos ts, the 

management has the added problem of structuring cost and operations so 

that the elevator organization will not be injured by reductions in quanti-

ties handled from year- to-year which may result from variations in weather, 

competition, or government programs . 

The fundamental role of the coordinating unit , management in its true 

sense, is to formulate expectuations of conditions which a r e likely to 

prevail in the fut ure , and secondly, after the expectations of the future 

1commercial grain warehouses in Oklahoma January 1, 1961, Extension 
Service, Oklahoma State University, Stillwater, Oklahoma . 
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have been established, t o formulate a plan of operat ion which is logical 

and cons i stent with expectations. 

Methodology 

The Red Rock Farmers Cooperative Associat ion was analyzed for the 

fis ca l year of November , 19 60 to October , 1961. This association was 

chosen for this study beca~se of its size and diversification of operation, 

the favorable r elationship between its management and the university 

r esearch s t aff, and i t s close proximi ty t o the university . 

From audits o f the organization in the department files, association 

records, and schedules secured by persona l i nterviews with the management 

and bookkeeping staff, detailed cost and volume information was secured. 

The cos t information was f i r s t evaluated by use of rat i os and by 

compar ison of f inancial s tatements to determine t he financial struc t ure 

and condition of the organization . Secondly, oper ations of the organi za 

t ion were divided into five separate depar t ments of act ivi ty- -eleva t or, 

fertilizer, farm SU?ply, feed mil l , and petro l eum. Speci f ic costs were 

allocated to individual departments according to the use made of them and 

in amounts based on one of three apportioning procedures--ability to pay 

method, sampling method, or benefit or use method . 

From detailed observations of the personnel employed, the portion cf 

time engaged in an operation was determined for each department and phase 

of activity. In addition, the variabi l ity of labor inputs for department 

operations and the stability of labor tasks were analyzed by use of the 

coefficient of variation . 

Using the fixity gradient, fixed and variable expenses were calculated 

on the fixity and variability of each individual expense i t em over a 



4 

period of ten years. This enabled a means of showing the flexibility of 

the elevator department under conditions of declining volume over varying 

lengths of time and an approximation of costs under future operating 

condtions. The method of procedure is given in more detail at the 

beginning of each section. 

.Objectives 

The general objective of this study was to determine the utilization 

of labor, services, equipment, and facilities and the cost of this utiliza

tion for an elevator organization. In addition it was intended to show 

the relative rigidity of cost elements under different decision situations 

and suggest methods for lessening, insofar as possible, the effects of 

cost rigidity. 

The specific objectives were: 

(1) Determine the size and importance of cost items of the associa

tion. 

(2) Determine the individual job for which these costs are incurred. 

(3) Determine the rigidity of individual cost items and of total 

cost with different volumes of business. 

(4) Determmine the feasibility of having cost less fixed so that 

elevator firms t'imii3.\y adjust their expenses to declining volumes. 

Characteristics of the Association 

The size an& structure of a business unit effects its cost of opera

tion and helps determine its financial structure. The facilities avail

able and commodities handled are important in that they contribute to the 

task of analyzing and explaining the cost structure of the operation. 
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Facilities 

Facilities of the association have been expanded in the past few years 

to meet the needs of the ever increasing activity in the surrounding area. 

The elevator, which is the primary concern of this study, has a total 

storage capacity of 550,000 bushels. The elevator is divided into two 

houses, each house having standard equipment which includes an overhead 

truck lift, manlift, automruitic scale~ grain dump pit, and other standard 

equipment. The ho,uses are connected by an overhead loading conveyor and 

a lower unloading conveycrr. 

The association also operates a feed mill which has facilities for 

grinding, mixing, pelleting, rolling, and crimping. In addition, the 

association operates a service station and bulk distributing service. 

Warehouse facilities are available for merchandising of feed, seed, ferti

lizer, and a variety of farm supplies. 

Commodities Handled 

The association in this study was found to be widely diversified in 

the variety of coW!lr!odities handled. In addition to the grains handled, 

the association hanr11ed several other com:Godities including feed, se.ed, 

fertilizerll gasoline~ petroleum prod.ucts, and a fairly wide sele~:tfon of 

farm supplies. 

Grain Handled 

The seasonality of total grain receipts, which is influenced by kinds 

and amounts of grains marketed in the area~ exerts an important effect 

upon the operating practices~ policies, and cost the elevator department. 

The volume of grain received in the month of June, 1961 was 538,270 bushels, 
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approximately 89 percent of the total grain received in the 1961 fiscal 

2 
year. This large receipt of volume in such a brief period necessitates 

a large labor force, costly mechanization and sizable capacity holding 

facilities to handle the large influx of grain. 

Total grain rec.eipts for the 1960-61 fiscal year were 603,983 bushels. 

With the exceptic,n of June, March and October, wer;e: the only months with 

receipts in excess of 10,000 bushels. No grain was received in the month 

of February. 

The amount o,f m.:cm.thly grain shipments in 1961 ranged from a high of 

211,228 bushels in J,lllne to a low of l~j) 629 bushels in August. There were 

six months that an excess of 45,000 bushels were shipped. The total 

quantity of grain shipped in the 1960-61 fiscal year was 709,265 bushels. 

It was estimated, from the records, that approximately 313,248 

bushels were held in the. elevatory thus indicating an actual volume of 

grain handled to be approximately 1,000,000 bushels for the 1960-61 

fiscal year. Wheat was the major grain handled, amounting to approximately 

72 percent of the tltltal volume. About 17 percent of the grain handled was 

barley. Milo~ oats~ and mixed grain ma.de up the rew~inder 6 percent, 3 

respectively. 

2To provide a cc,w.1'!!1!::>n denominator and to ease computation, pounds o:l: 
grain were converted to wheai.t bushels equivalent. 



CHAPTER II 

ADJUSTMENT FOR VOLUME VARIABILITY 

A firm enjoys a strong competitive position if its operations can be 

quickly and economically adapted to changes in technology and market condi-

tions. A firm's operating adaptability is largely based on the cost and 

the ease of adjusting input factors to various levels of volume handled 
\' 

and the time period required for contraction or expansion of the handling 

capacity . 

This study is concerned with the effects of declining volumes on 

elevator costs--the totai costs and per -unit costs--for the existing 

physical plant. Whether flexible or fixed costs are to be preferred under 

the physical and economic conditions of Oklahoma was not the question. 

Inasmuch as the Oklahoma grain elevator plant is largely already built a 

major concern is what will costs be under conditions of declining volumes. 

The first section of this chapter is given over to a discussion of 

a firm's divisibility of plant and adaptability of variable inputs. The 

remainder of the chapter is devoted to a brief exposition of short-run 

flexibility of a firm's operation. 

Factors Influencing the Short-Run Cost Curves 

The particular shape of short-run cost curves differs from firm to 

firm. The shapes of the short-run marginal cost and short-run average 

,cost curves are determined by such technological and operating aspects 

7 
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as the adaptability to variation in variable factors, the divisibility of 

1 the firm's facilities, the level of technology and factor prices. 

In general, there are two major technical alternatives that may arise 

in the utilization of the fixed plant. It may be divisible or indivisible. 

The degree of divisibility in productive facilities and the adaptability 

to variations in variable inputs (labor, supplies, etc.) in the firm 

influence the shape of the short-run cost curves, particularly the degree 

of linearity in average variable cost and in marginal cost. Perfect 

divisibility is approached in firms where the production departments are 

comprised of identical or similar machines. Since p lant facilities and 

operations are vertically divisible, output can be easily varied by 

operating a varying number of machines. 

Complete indivisibility, the opposite limiting case, occurs when the 

product is turned out or handled by a single large facility or by a tech-

nically integrated production line comprised of machines and work stations 

physically linked in the process by a mechanically paced handling system. 

In addition t o being classed as divisible or indivisible, the fixed 
( 

2 
plant may also be classed according to another principle: The plant 

may be adaptable to changing quantities of variable productive inputs or 

it may not be adaptable, t·nat is varying amounts of variable inputs may 

be utilized by the fixed facility or variable inputs may only be combined 

with the fixed facility in direct proportion (i.e., one man-one machine). 

Most plant operations ordinarily fall between the concepts of adapt-

abil ity and unadaptability just as they usually include both divisiable 

and indivisible facilities . 

1 The level of technology and factor prices are assumed to be constan t 
in this discussion. 

2G. Stigler, "Production and Distribution in the Short-Run," Journal 
of Political Econo:m.y, J'une, 1939, p. 311. 



In the case of a divisible plant which is completely adaptable to 

varying amounts of variable inputs (Figure 1); ,the marginal cost of the 

variable factors i s constant as the quantities of the variable factors 

9 

are i ncreased, throughout the whole range of outputs . In t he case of 

Figure 1 there cannot be a region of decreasing average variable cost or 

increasing marginal cost because o1f complete divisibility of the fixed 

plant (assuming t he price of the fa ctors to be constant). The product i vity 

of the variable factor can always be increased in such a region by using 

less of the fixed plant, thus the average t otal cost and the marginal cost 

curves, which are one and the same i n this case, are constant throughout . 

In this case of complete adaptabi lity and divis ibility the firm would 

operate only when the price of the product was equal to or exceeded aver

age total cost. 

In the case of Figure 2, which depicts indivisibility and complete 

adaptability , the subsequent analysis of the marginal and average cost is 

different. In this case the law o f diminishing returns is fully applic

ab le. As the ratio of the variable factors to fixed factors increase, the 

marginal productivities of the variable factors decl ine. As full p l ant 

capacity is attained average uni t cost and marginal cost rise because of 

diminishing r eturns on the variable fa ctors i n the use of the fixed factors . 

Thus, as plant output increases, the short-run average cost curve tends 

to assume an U-shaped form and the short-run marginal cost begins t o in

crease at the point of maximum productivity of the variable factor and 

continues to increase gradua lly as .additional variable factors are added. 

In this case of indivisibility and complete adaptability (Figure 2), the 

output must be zero or in excess of x1 because of the region of decreasing 

average variable cost. This follows from the fact that in such a r egion 
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total variable costs are greater than total revenue. Under pure competi

tion, price will equal marginal cost, but marginal cost is less than 

average variable c©st when the latter is decreasing. 

In Figure 3, illustrating an unadaptable firm that is completely 

divisible, the marginal productivity of the variable factor is constant 

from zero output to optimum output, therefore marginal cost and average 

variable cost curves, which will coincide, will be constant horizontal 

curves. At volumes greater than xl, marginal cost, shown by the vertical 

line, rises sharply because the productivities of additional variable 

factors are zero. Average total cost curve declines to the point of 

optimum output and then becomes discoUtinuous. The discontinuity of t'b.e 

average total cost and the sharp rise in marginal cost arise from the fact 

that if there is no adaptability; the volume of activity cannot be in

creased in the short-run beyond the point where the fixed plant is fully 

utilized. 

Finally, in the ca.se of the indivisible and unadaptable firm (Figure. 

4), conclusions are obvious. The reasoning is much the same as in the 

example above for greater than optimum outputs. In this case the :marginal 

cost and average cost would be a vertical line s:i.:nce the firm could oper

ate at only one lr:av.all of volume. For outputs that are less than optimum 

the marginal prod:uictivities of the variable factors are zero. The1:·efore, 

the resulting marginal cost is infinite. Similarly, for outputs greater 

than optimum~ sinc.e additional units of variable factors could not increase 

output the marginal and average cost curves are identi.cal to those in 

Figure 3. 
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Forms of Flexibility 

In the previous discussion it was shown how the short-run cost curves 

were effected by various alternatives in selecting methods of plant opera-

tions. Plants and equipment are frequently constructed to handle either 

a fluctuating outp~t or different types of output rather than a specified 

volume of product. As output changes minor variations can be made in the 

plant and its equipment if flexibility has been incorporated into the fi!"l!'i's 

organization. Since variations in volumes are expected the entrepreneur 

is i.nte:rested in at least four forms of flexibility. 

The first form consists of flexibility to adjtllst to seasonal varia-

tion in volume. Such changes are common in agriculture, especially in a 

grain storing and merchandising organization. Variation of this sort may 

' be reasonably certain and can be anticipated in part from past experiences. 

For plants where the perfod of volume is at its peak, the most efficient 

means of obtaining this kind of flexibility is through variations in hours 

of plant operation. Another comni.on way of securing this type of fle]dbility 

is by the use of many s~.ller scale facilities rather than larger units 

which would be more efficient if constantly utilized at optimum outputs. 

A second forrrll of flexibility, which is closely related to the first, 

permits a more econov1ical adjustment to changing factor prices and to new 

innovations. It is obtained by substituting variable factors for fi:!red 

factors; for example, by employing technologies that require large am.otmts 

of labor relative to equiprnent. This form of flexibility refers to varia-

tions in volume within the structure of the long-lived plant; it is selected 

to ga.in time and all1:Yw physical adjustments to volu..~e handled. It makes 

possible economic contraction by reducing overhead cost to a greater degree 

than if flexibility was absent. It may also be selected to meet variations 
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in factor prices as there may be times when the management finds that some 

particular factors may be profitably substituted for some other less costly 

factor. 

A third form of flexibility permits economic change to a somewhat 

different product or an alteration in the proportions of joint or allied 

products. It allows an operational structure that enables redirection. of 

products handled as price:s change and expectations merit the diversion. 

This form of flexib::Uity may be obtained by use of flexible machines and 

facilities rather than of entirely specialized equipment. The non

specialized equipment and facilities may be less efficient for specific 

combinations and levels of output (i.e., optimum levels), but yet may be 

more economically efficient if there is considerable variation in product 

price and levels of volume. An association which handles only grain is 

an illustration of the absence of this form of flexibility and of the 

nature of the cost that may result when flexibility is sacrificed. 

The fourth form. of flexibility permits a firm to prepare for unpre

dictable changes. This form of flexibility refers to the liquidity of a 

firm's capital or assets. It can be viewed as a method of preparing to 

withstand the ravages of economic setbacks. During periods of continued. 

prosperity the fil'..1!1 tends to operate at a disadvantage in some aspects :if 

its competi.tion xi<.1."l!.intains miDldern equipment and facilities. But, during 

periods of contra.ct:fon the firm has a substantial ad.vantage; it can lay 

off workmen, cam::.12:l eontracts, and, if rental agreements permit, it can 

pay a penalty and abandon the lease. In addition, Uquidity permits the 

firm to take advantage of favorable opportunities which call for imrr,edia.t,~ 

purchase of :resource services or investment in other more economical 

assets. 
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These four forms of flexibility have a profound influence on the cost 

any firm or association will incur. Flexibility is most likely to be 

desirable under conditions of uncertainty which are obviously prevalent 

in the grain ind1.JJsty:y. Under conditions of perfect knowledge the firm 

would always adopt the lowest cost method of operation; the production 

function and cost structure would always be those which gave the lowest 

3 
average unit cost, The entrepreneur may, however, sele.ct a short-run 

producing plant, because of his inadequacy to foresee the future, whic'.h 

does not give mini.mmti average cost, i.e., some form of flexibility. 

Flexibil:i'..ty in the firm and organization means organization which :ts 

not optimal for orte volume level but offers better pt·ospects of net 

receipts for a perspective varying level of volu1me than would an organ.iza-

. d d 1 f .. 4 tion a apte to a constant vo ume o activity. 

Securing Flexibility 

When flexibility is incorporated into the organization it permits 

management to revise the operations as time passes, as added information 

is 1obtainie.d and es the ability to foresee the future improves at a lower 

cost sacrifice th.e:r,. would be possible if all flex:i.bility wa.s absent since 

3E. O. Heady~ Ec.orn:imics of Agricultural Production and Resource Use, 
New Jersey: Prentice--Ha.11~ Inc., 1952, p. 345. 

4The form.ulat:fon of this point was offered in G. Stigler, tvproducticn 
and Distributi.on in the Short-Run," Journal of P(;Utical Economy, June, 
1939, pp. 305-27. 11Th.e best technology for combining X, a fixed plantii 
with (say) z units of the variable service, with a product of Y units, 
need not be;, and for no:n-optinmm outputs generally will not be, the salne 
technology which (giv,~n the prices of the productive services) would m:lni
mize the cost of produ,cing a product of Y. This latter technology will 
almost certainly reop!ire a differe.nt quantity of fixed services. FleJd
bility permits this best technology for producing Y, and other non-01,t:i:rm::m 
outputs, to be approximated, but at the cost of not being able to use the 
best-known technology fore.my output." 
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flexible plants are adaptable to a wider range of opportunities than in

flexible types of operation. 5 If it were not for the flexibility built 

into plants, outputs in excess of optimum would involve prohibitive 

marginal cost, while v,,lumes at less-than-opt:bnu:m would be very unprofi.table. 6 

The management may select any one or a combination of techniques in 

its attempt to attain some degree of flexibility. One method that could 

be utilized is based on the divisibility of the plant, which would reduce 

variable cost of s1.1boptimum levels of volume. Divisibility could be 

ordinari.ly achieved by constructing numerous smaller but identical 

facilities~ as smaller duplicate storage houses, rather than one gigantic 

storage unit in which the equipment must be used :Eully or not at all. 

Another method is to reduce fixed cost relative to variable cost while 

still maintaining relatively low initial productivity of the variable 

factor (i.e., by building relatively inexpensive flat storage). The 

differences between the production functions and cost curves of a flexible 

plant (utilizing the two methods), and those of a comparatively inflexible 

plant are illustrated on page 16. 

The dotted line in Figure 5 represents a short-run production function 

for variable factrcirs wh<en an outlay for facilities with high fixed cost 

are employe.d. The function depicts a rather inflexible plant in the 

sense that the prod,llc.tivity of the variable factors declines rapidly in 

5E. O. Heady, Economics of Agricultural Production and Resource Use, 
New Jersey: Prentice-Hall, Inc., 1952, p. 52l~. 

61n the rang1c: c1f outputs in excess of optirmJm~ the marginal prod:uc
tivities of the variable factors become increasingly small as additional 
units of fa.ctor e.:r.e a.dde.d~ thus causing marg:i.nal cost to rise steeply~ 
the degree of deI[Hmding upon the amount of flexibility built 
into the firm. I\1Jr outp·uts that are less tha-n optimum, in the area ,,.f 
decreasing avierage v&l:riahle cost, the marg:l'..nal rev(i:.nue does not cover the 
average cost of vari.ahle factors, thus an unprofitable volume. 
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the final range of inputs as compared to the earlier range of variable 

inputs. The costly vertical grain storage units would partly characterize 

this situation. 

The solid line in Figure 5 represents the short-run production for 

variable resources when relatively less fixed resources are used. The 

function is flexible in the sense that the marginal productivity is rn.cre 

nearly consta.nt tht·oughout all ranges of variable input, although it is 

lower in the earlier ranges of input than for the inflexible firm. 

The total CO)St relationships arising under the flexible and inflex

ible productions of F'iguri;: 5 are illustrated in :b"igure 6. If the volu:m.e 

is between x2 and. X~. the inflexible cost function is the most efficient 

since it allows the, lowest cost. For this range of outputs the fixed cost 

is distributed over a large number of product units and the variable 

factor input is not yet great enough to cause sharply rising cost due to 

the higher ma.rginal prt'lductivity of the fa.ct.or. However, if the volume 

is less than x2 or greater than x4 the most efficient plant would be the 

flexible one. 

These same relationships are depicted in the form of short-run unit cost 

curves in Figure 7. If the output were to be exactly x3, the optimum out

put, the inflexible firm WO'JJld have the lowest average and marginal cost~ 

The flexible firm 1 s average cost would be large.r by oc2 minus oc1• However, 

if the volume was reduced to x1 the flexible firm. would have much smaller 

losses an.cl the inflexible plant would close dmrn if it were. in a competi

tive marke.t becm1,se t!c:n.e,. ma:rgina.l re.turn would not cover the average vari

able. cost. Whil~ margin.al c.ost is greater for sme.11 volumes in the flex

ible firm the fixed costs are mu.ch higher in the inflexible finn. If 

volurme was increased to x5~ the profits of the flexible firm would be 
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exceedingly greater than the inflexible firm. With large volumes the in-

flexible firms would require prohibitive marginal revenue to cover marginal 

cost due to the sharply decreasing marginal productivity of the variable 

resources. If volumes were to vary between x2 and x4, the less flexible 

plant would be desired. However, if volume fluctuates regularly between 

x1 and x5 the flexible plant would allow lower cost than the inflexible 

plant. 

Under conditions of uncertainty the entrepreneur must make a subjec-

tive decision in respect to choice of flexibility. The management must 

anticipate future volumes in each production period. They must estimate 

prices of variable and fixed resources in each such period. They must 

foresee technology that may increase the product ivity of the resources. 

Finally, the entrepreneurs must evaluate this anticipation in light of the 

economic efficiency that may or may not be gained by incorporating fl exi-

bility into their operations . The formal solution is apparent; flexibility 

should be added until its marginal cost equals the discounted marginal 

returns from savings due to that additional flexibili ty. 7 If carried too 

far, flexibility can cause undue cost sacrifices for each unit of output 

attained. 

Flexibility is desirable when volumes are contracted involuntarily; 

it usually means that cost fall in greater proportion to contraction of 

8 volume, particularly fixed cost, than for inflexible systems. While the 

same conclusions can be drawn about expansion, the grain industry is 

mostly interested in the falling side. 

7stigler, p. 316. 
8 Heady, p. 347. 



CHAPTER III 

ANALYSIS OF FINANCIAL DATA 

The financial statements of a firm present important information 

regarding its ope.ration and financial condition. In this chapter an 

analysis of the balance sheet and operating statement is presented to 

help determine the rigidity or variation of the: costs that make up the 

financial structure. In addition, selected ratios were calculated to 

evaluate the nature of the association's current and fixed investment. 

The financial data 1,,:yzere secured from the annual reports of the 

association. 

Balance Sheet 

The summary of the balance sheet presented in this section is a 
I 

listing of the assets of the organization together with a list of 

creditors' claims (liabilities), over the period of years 1958-59 to 1960-

61,, the difference reflecting the equity. of the organization, commonly 

called the net wc,rth of the organization. For this analysis :!.t was 0f 

value to look at the proportions of various classifications of assets 

and liabilities to determine the nature of the eq1J1:i.ty and the degree of 

liquidity of the lrtcgemizatfon. To get a view undistorted by dollar 

volumes, the fig~r.es were reduced to percentages of total assets and 

total liabilities and. net worth. 

There were S(01r!WJ changes in balance sheet composition between 1958-59 

and 1960-61. The percentage committed to current assets increased 

19 



TABLE I 

COMPARATIVE BALANCE SHEETS, 1958-59 THROUGH 1960-61 

1958-59 1959-60 1960-61 
Amount Percent Amount Percent Amount Percent 

Total Total Total 
Assets Assets Assets 

Current Assets $152v519.08 24.01 $183,973.97 27.18 $187,670.20 27.07 
Cash 22,851.58 4,664.46 70,636.09 
Receivables 38,321.96 43,575.87 39,386.39 
Inventory 91,345.54 135,733.64 77,647.72 

Other Assets 116,792.86 18.39 130,623.41 19.30 147,657.79 21.30 

Permanent Assets 365,909.24 57.60 362,175.55 53.52 357,836.22 51.63 

Total 635,221.18 100.00 676,772.93 100.00 693,164.21 100 .00 

Percent Percent Percent 
Total Total Total 
Liabilities Liabilities Liabilities 
and Net and Net and Net 
Worth Worth Worth 

Current Liabilities 30,340.16 4.78 96 ,731.89 14.29 77,891.64 11.24 

Accruals and Reserves 5,147.31 .81 4,876.81 • 72 4,715.99 .68 

Other Liabilities 177,750.00 27.98 146,900.00 21. 71 144,450.00 20.84 

Member Equities 55,478.07 8.73 20,735.72 3.07 35,946.90 5.19 

Capital and Surplus 366,505.64 57.70 407,528.51 60.21 430,159.68 62.05 

Total Liabilities and 
Net Worth 635,221.18 100.00 676,772.93 100.00 693,164.21 100.00 

N 

Source: Annual audits of the association. 0 
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slightly. In general, this may mean improved liquidity, indicating addi

tional amounts available for general business purposes. 

In face of a substantial new investment in total assets, the percent

age invested in permanent assets declined, This may point out a more 

flexible structure. 

The percentage of current liabilities was sharply up after 1958-59, 

which may indicate that slow turnover has made it harder to pay current 

debts. It may also indicate a decision to maintain a substantial cash 

position . 

The percentage of total liabilities and net worth represented by other 

liabil ities (long-term debts ) dropped sharply between 1958-59 and 1960-61. 

This is generally favora'He, at least a safe deve lopment, since it means 

less fixed interest charges. Furthermore, there was a percentage decrease 

in total liabilities as compared with the total liabilities and net worth. 

Operating Statement 

In this section, the operating statement, reporting the results of 

the operations o f the organization, is discussed and analyzed. To evaluate 

the operating statement, the comparative income and expense statement with 

columns showing operat i ng results for the current and preceding periods 

(1958-59 through 1960-61) and columns showing the percentage increase or 

decrease in each item was utilized. 

Sales increased 59.7 percent during the 1960-61 fiscal year. Total 

cost of commodities sold, despite a sales increase, increased even more 

sharply so that the margin on sales decreased. The large increase in 

sales could be a result of either an increase in prices or an increase in 

physical quantities so ld. It is quite likely to have resulted in part 



TABLE II 

COMPARATIVE OPERATING STATEMENTS, 1958-59 THROUGH 1960-61 

1958-59 1959-60 1960-61 
Change 

1958-59 to 1959-60 
Change 

1959-60 to 1960-61 
Percent 

Sales $li192,388.09 $19050,098.13 $1,676,613.87 -14.5 59.7 

Cost of Sales 1,141,070.61 998~283.32 1,628,645.87 -14.3 63.1 

Gross Earning on Sales 51,317.48 51,809.81 47,968.00 .09 -8.0 

Other Operating lnco~e 88,042.64 85,087.36 96,395.72 -3.5 13.3 

Total Gross Earnings 139,360.12 136,897.17 144,363.72 -1.8 5.5 

Exp~.nses 93,098.86 119,352.38 118,752.65 28.2 -.05 

Other Deductions 149883.70 15,204.47 14,837.27 2.2 -2.5 

Other Additions 1))619.94 1,333.66 1,039.49 -21.5 -29.3 

Local Net Earnings 32,997.50 3,673.98 11,813.29 -798.1 221.5 

Patronage Refund and 
Dividend Received 39,748.84 33,174.60 42,634.38 -19.8 28.5 

Total Net Earnings 72,746.34 36,848.58 54,447.67 -97.4 47.7 

Source: Annual audits of the association. 

N 
N 
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from increases in both prices and quantities sold, thus accounting for the 

increase in cost of commodities sold. 

The decrease in gross earnings from sales was accompanied by a 13.3 

percent i ncr ease in other operating income, thus showing a slight increase 

in total gross ear nings of 5.5 percent. This increase in gross earnings 

was accompanied by a .05 percent decrease in expenses and a 2.5 percent 

decrease i n other deductions. This situation resulted in local net earn

ings of more than thrice the amount for the preceding year. Patronage 

refunds and dividends received increased 28.6 percent. This was largely 

the result of increased volume of business. 

A decrease in sales coupled with a decrease in other operating income, 

and accompanied by an i ncrease i n expenses resulted in sharp reductions 

of total net earni ngs during the 1959-60 fiscal year. 

Selected Financia l Ratios 

In thi s section ratios obtained were used in an attempt to evaluate 

the associ at i on ' s position, its long-range prospects, and to foresee condi

tions t hat could lead to f i nancial i nstability. Three ratios were selected 

which were used in determining the f i nancial structure of the association. 

By use o f t hese ratios, the association's liquidity of assets and the 

nature of i ts fixed inves tment were evaluat ed. 

Current Assets t o Current Li abilities 

Current assets t o current liabilities ratio measures the ability to 

pay current l iabil ities . The ratio indicates the number of times cash 

and items which will shortly be converted i nto c~sh, usually within one 

year, cover the items which will have to be paid within one year. Ther e 

should generally be a considerable margin of safety, because losses from 
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bad debts or a decline in inventory values could make it impossible for 

the association to meet its currently maturing obligations without resort

ing to borrowing. Two to one, is usually given as a standard for the 

ratio. 

The major current asset items other than bank accounts are inventories, 

storage duej and prepaid freight. All of these are liquid and particularly 

so is the inventory, which could be so ld in a matter of minutes. The 

ratios in Table III indicate that the associatio~'s debt paying ability 

is adequate. 

Current Assets 

Current Liabilities 

Net Worth 

Fixed Assets 

Sales 

Fixed Assets 

TABLE III 

SELECTED RATIOS 

1958-59 

5:1 

1. 2: 1 

3.3:1 

1959-60 

1.9: 1 

1. 2: 1 

2. 9: 1 

Net Worth to Fixed Assets and Sales to Fixed Assets 

1960-61 

2.4:1 

1.3: 1 

4.7:1 

Together these ratios provide information concerning the nature of 

the association's fixed investraent. A greater upward trend in fixed 

assets relative to net worth and sales could put a firm in a dangerous 

financial position. In addition, because of its permanence, every 
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acquisition of fixed assets represents an irretrievable cash wager that 

present volume of business will be as great as or greater than present 

volume. 

It seems reas~nable to assume that conditions could arise (i.e., 

factors causing red:11nction :ln volume), which might force the association 

into a shaky finencial position. This is a result of the sizeable fixed 

assets relative to th~ sales and net worth. 

Summary 

Total assets of the assodation increased from $635,221.18 in 1959 

to $683,164.24 i.n 1961. The current assets increased from 24. percent to 

27 percent of the tl(!)tal assets in the same period, while permanent assets 

decreased from 58.6 percent to 51.6 percent of the total. 

Total liabilities increased from $213,237.47 in 1959 to $227,057.63 

in 1961. The long-term debts accounted for the major portion of the 

associationus total liabilities. The current ratio (ability to pay current 

liabilities) indicated that the association could meet its currently 

maturing obligations without resorting to borrowing. Other financial 

ratfos indicated sizeable invest1ment in fixed assets re la ti ve to sales 

and net worth. 
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CHAPTER IV 

THE OPERATING EXPENSES OF THE ASSOCIATION 

The overhead cos t s o f a firm which are defined as operating expenses, 

are those expenses t hat are incurred throughout the fiscal year of busi

ness act ivity. I n t his section the cost items were allocated to the 

respective depar tments f or the purpose of analyzing the cost of operat

ing the f ive major departments and to determine elevator costs which are 

used in a later analysis. 

Si nce t hese costs cannot be identified with pa r ticular units of pro

duction, and s i nce there are not statistical means of exac t allocation, 

each element of cost was analyzed in the light of the circumstances exist

ing in the particu lar year. In this study, three methods of apportioning 

cost- -one me thod predominately or a combination of all three for each 

particu l ar pha se of activity- -were utilized. 

In cases where it could be accurately determined, the allocation was 

based on the service or use ; that is the greater the amount of service or 

benefit received by a department from a phase of cost activity, the larger 

the share of the expense borne by that department. 

The second method used i n allocating cost was a s ampling technique. 1 

It wa s used i n distributing certain types of expenses that were not 

closely re l ated to departments and whose remoteness necessitated an 

arbitr ary distribution . For example, the wages for certain employees 

whose activities were var i ed and not closely related to individual depart 

ments were distributed by t his method. 

1see Chapter V for a discuss i on of this method . 
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When the benefit could not be accurately determined by either of the 
' 

previous methods, the expense was allocated on an ability to pay method. 

The ability to pay principle as a bases of distributing cost is: those 

departments having the largest income may be charged the largest portion 

of the overhead, the allocation being proportional to income. In this 

case gross income was used as the basis for allocation. 

A complete listing of the cost items is presented to demonstrate the 

methods of allocation and to illustrate the amount of cost attributed to 

each department (Table IV) . The following larger expense items were 

analyzed and apport ioned in the following manner and amounts. Salaries 

and wages, whi ch comprise the largest expenditures of the association, were 

examined in great detail by use of work sampling which is discussed fully 

in a later section. By use of this sampling technique the portion of time 

spent and the amo~nt of cost accrued in the operation of each department 

was determi ned. The salaries and wages figure consist of management's 

salaries and bonuses, offices salaries, wages to operating personnel, and 

other bonuses. The total salaries ($7,862.52) and wages ($50,214.14) 

amounted to over one-third of the total operating expense. The elevator 

department accounted for 25 percent ($1,965.62) of the salaries and 

fertilizer» farm supply, feed, and petroleum departments accrued 12 per-

cent, 15 percent 9 36 percent, and 12 percent, respectively. 

Because of tne c~nsiderable amount of mechanization in the elevator 

department and the resulting low operating labor requirement, 18 percent 

of the total wages was attributed to the elevator department. The rela-

tive l arge percentage of 36 percent ascribed to the feed department was 

chiefly a result of the large amount of manual handling. Twelve percent 

of the labor cost was accounted for by the fertilizer department, 15 



TABLE IV 

ANNUAL OPERATING EXPENSES FOR FIVE MAJOR DEPARTMENTS FOR THE FISCAL YEAR 1960-61 

DeEartment 
Cost Item Elevator Fertilizer Farm SUfPl:l Feed Petroleum Total 

Salaries $1,965.62 (25) 1 $ 943.51 (12) $1,179.37 (15) $2,830.51 (36) $ 943.51 (12) $ 7,862.52** 
Wages 9,038.54 (18) 6,025.70 (12) 6p025.70 (12) 18,077 .09 (36) 11,047 .11 (22) 50,214 .14** 
Advertising 35.05 ( 5) 455.61 (65) 35.05 ( 5) 140 .18 (20) 35.05 ( 5) 700. 94* 
Auditing & Legal 253.09 (52) 38.94 ( 8) 14.60 ( 3) 131.42 (27) 48.67 (10) 486.72*** 
Dues and 

Subscriptions 142. 22 (52) 21.88 ( 8) 8.20 ( 3) 73.85 (27) 27.35 (10) 273.50*** 
Employees 

Insurance 14.59 (18) 9.73 (12) 9.73 (12) 29.18 (36) 17 .83 (22) 81.06** 
Employees 

Retirement 147.12 (18) 98.07 (12) 98.07 (12) 294.24 (36) 179.82 (22) 817 .32** 
Goodwill 

Expenses 673.09 (52) 103.55 ( 8) 38.83 ( 3) 349 .49 (27) 129.45 (10) 1,294.41*** 
General Expenses 40. 30 (25) 29.02 (18) 29.02 (18) 33.86 (21) 29.02 (18) 161.22* 
Insurance and 

Bonds 1,122.04 (26) 517.86 (12) 345.25 ( 8) 1,510.43 (35) 819.95 (19) 4,315.53* 
Inventory 

Expenses 427 .85 (52) 65.83 ( 8) 24.68 ( 3) 222.15 (27) 83.27 (10) 822.78*** 
Janitor Supplies 67.33 (52) 10.36 ( 8) 3.88 ( 3) 34. 97 (27) 12.95 (10) 129.49*** 
Leases & Rentals 54.07 (100) 0 ( 0) 0 ( 0) 0 ( 0) 0 (. 0) 54.07* 
Office Supplies 377 .54 (25) 271.83 (18) 271.83 (18) 317 .12 (21) 271.83 (18) 1,510.15* 
Office Machine 

Maintenance 102.24 (25) 73.61 (18) 73.61 (18) 85.88 (21) 73.62 (18) 408.96* 
Plant Supplies 1,940.08 (90) 43 .11 ( 2) 64.67 ( 3) 107. 78 ( 5) 0 ( 0) 2,155.64* 
Propane 121. 53 ( 5) 121. 53 ( 5) 170.15 ( 7) 1,895.94 (78) 121.53 ( 5) 2,430.68* 
Repair 

Elevator 1,205.42 (100) 0 ( 0) 0 ( 0) 0 ( 0) 0 ( 0) 1,205 .42* 
Repair Mill 0 ( 0) 0 ( 0) 0 ( 0) 1,205.43 (100) 0 ( 0) 1,205.43* 
Rodent N 

Extermination 43.56 (33) 43.56 (33) 0 ( 0) 44.88 (34) 0 ( 0) 132.00* o:> 

Scale and 
Warehouse 185. 55 (65) 2.84 ( 1) 2 .84 ( 1) 94.18 (33) 0 ( 0) 285.41* 

(Continued) . 



TABLE IV (Continued) 

Department _ 
C©Jst Item El@v,sitor Fertilizer Farm. Supply JfeaEK'l __ Petroleum Total 

St~ti@n Rep~ir O ( 0) 
'E@legra..ph. and 

Telephone 181.64 (20) 
Travel 293.08 (50) 
Truck Expenses 149.88 ( 5) 
Utilities li862.58 (38) 
Wneat Expenses 931.72 (100) 
Yard Iro:provements 259 .13 (52) 
Ad Valorem Tax 2~204.78 (55) 
Fr~nc.hise Tax 367.20 (51) 
Payroll Taxes 461.93 (18) 
Truck Licenses 17.35 ( 5) 
Other Taxes and 

Licenses O ( O) 
Feed Tonnage Tax O ( O) 
Director Fees 253.76 (52) 
Bad Accounts O ( 0) 
Depreciation 9,817.41 (44) 
Interest Expenses 

Operating 3g756.83 (73) 
Commodity 3,300.03 (100) 
Facility 10~474.10 (44) 

0 

181.64 
82.06 

569.56 
49,01 

0 
39.86 

200.43 
57.60 

307.95 
65.93 

( O) 

(20) 
(14) 
(19) 
( 1) 
( 0) 
( 8) 
( 5) 
( 8) 
( 12) 
( 19) 

0 ( 0) 
0 ( 0) 

39.04 ( 8) 
18.85 ( 5) 

2,231.23 (10) 

0 

45.41 
17. 58 
59.95 

392.12 
0 

14.95 
200.43 

7.20 
307.95 

6.94 

( 0) 

( 5) 
( 3) 
( 2) 
( 8) 
( 0) 
( 3) 
(, 5) 
C 1) 
(i2) 
( 2) 

2.00 (10) 
0 ( 0) 

14.64 ( 3) 
18.86 ( 5) 

223. 12 ( 1) 

308. 78 ( 6) 

238.05 ( 1) 
Total 52,288.25 (34) 

308.78 ( 6) 

2,380.48 (10) 
15,408.96 (10) 10,253.46 ( 7) 

* Allocation made on the basis of benefit received. 
** . . Allocation ma.de on the basis of sampling. 

*** Allocation made on the ability to pay basis. 

0 

317 .87 
164.13 
719.44 

2~352.73 
0 

134.56 
li, 202. 59 

259.20 
423.86 
83.28 

( 0) 

(35) 
(28) 
(24,) 
(48) 
( 0) 
(27) 
(30) 
(36) 
(36) 
(24) 

0 ( 0) 
73.01 (100) 

131. 76 (27) 
169.69 (45) 

9i,371.16 (42) 

617.57 (12) 

9,998.01 (42) 
53,997.44 (36) 

898.47 (100) 

181. 64 (20) 
29.31 ( 5) 

1,498.83 (50) 
245.08 ( 5) 

0 ( 0) 
49.82 (10) 

200.43 ( 5) 
28 .80 ( 4) 

564. 59 (22) 
173.50 (50) 

18.00 (90) 
0 ( 0) 

48 .80 (10) 
169.69 (45) 
669.37 ( 3) 

154.39 ( 3) 

714.14 ( 3) 
19i484.82 (13) 

1Number in parenthesis is percentage of expense attributed to the particular department. 

Source: Annual audits, association records and manager estimates. 

898.47* 

908.20* 
586 .16* 

2,997.66* 
4,901. 52* 

931. 72* 
498.32*** 

4,008.66* 
720.00* 

2,566.28** 
347.00* 

20.00* 
73.01* 

488.00*** 
377 .09* 

22,312.29* 

5,146.35* 
3,300.03* 

23,804.78* 
151,432.93 

N 
\D 
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percent by the farm sl!.pply and the petroleum department was responsible 

for the remaining 12 percent. 

The interest expense is not entirely comparable to the interest 

expense found in the <f)perating statement. In actuia1 practice, the audits 

list interest expense only when it has been incurred by borrowing m.oney 

from a credit agency. However, to bring out the opportunity cost which 

was otherwise omitted, the assocation was charged an amount that its assets 

would earn in an alternative enterprise or invest1nent. Although the 

association occasi-OJnally borrows from other age11.cies, the Bank of Coopera

tives at Wichita is the primary source of credit. 

The Wichita IB\1a:nk of C10operatives makes three types of loans: ( 1) 

operating capital loans--to finance current operations~ (2) facility 

loans--for buying or constructing buildings, and (3) commodity loans--to 

provide the cooperative with funds to enable it to make advances to 

growers on commodities delivered to the association. The rates of interest 

charged by the bank vary, depending upon the type of loan. To arrive at 

th!E! calculated int®r®st ®XJPlfmse, the assets of the association were broken 

down into the three foan C:B).t®go:ries and the appropriate interest charge 

was applied to the aiarK:rU1nt ('rable V). 

Loan Categories 

Operating 

Facility 

Commodity 

TABLE V 

EFFECTIVE INTEREST RATES, JAl\ilD!ARY, 1961 

Source: Wichita JIBank of Cooperatives. 

Interest Rates 

L~. 25% 

4.75% 

4.50% 
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Facility interest constituted the largest share of the total interest 

expense ($23,804.78). The elevator department and the feed department, 

both of which utilized many thousands of dollars worth of facilities, were 

responsible for 44 percent and 42 percent of the facility interest eJcpense, 

respectively. Approximately 10 percent of the re~..aining facility interest 

was attributed to the fertilizer department; 1 percent was allocated to 

farm supply and 3 percent to the petroleum department. 

The entire commodity interest expense ($3,300.03) was ascribed to 

the elevator department since it was the interest charge on the advances 

made to growers on the delivered commodities. 

The elevator department was also responsible for the larger share 

of the operating interest expense, 73 percent, while the fertilizer depart

ment and farm supply each accounted for 6 percent or $308.78. The feed 

department was responsible for $617.57 and the remainder, $154.39, was 

ascribed to the petroleum department. 

Depreciation expense was a function of the facilities cost and rate 

of depreciation. The initial cost of the facilities and equipment were 

obtained from the audits and given rates were applied to determine the 

actual depreciati©n allowance. The allocation of this expense was made 

separately for buildings and equipment to each department because of the 

different depreciation rates. The calculations showed that 44 percent or 

$9,817.41 of the expense was attributable to the elevator department. 

The feed department was responsible for 42 percent or $9,371.16 of the 

expense. The fertilizer department, farm supply department, and the 

petroleum department incurred the remaining ten percent, one percent, and 

three percent of the expense, respectively. 
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The utilities expense included power for lighting office area, ware

houses, and elevator, and the power used in preparing feeds and elevating 

grain, the latter uses accounting for the major share of the expense. It 

was estimated th.at the elevator department accounted for $1,862.58 (38 per

cent) of the expense. The feed department was responsible for $2,352.78 

(48 percent) of the eJcpense. 

The insurance total consist of prepaid fire and extended coverage 

insurance on all facilities, equipment, and merchandise of the association 

plus crime and liability insurance. The coverage of each policy was 

reviewed and the cost allocated to the appropriate department on basis of 

insurance received. The insurance cost incurred by the elevator depart

ment was $1,122.04 while the feed department incurred $1,510.43, together 

accounting for over one-half of the insurance cost. This was necessary 

because of numerous buildings, type of machines in use, and the number of 

employees in these departments. 

From the ad valorem tax records and consultations with the manager 

and the bookkeeper, estimates of the proper allocations among departments 

were determined. The tax records showed the total ad valorem tax paid 

for the 1961 fiscal year to be $4,008.66. Because of the number of 

facilities and am~unt of grain held, the elevator department incurred the 

largest portion of the expense, $2,204.78 or 55 percent. The feed depart

ment's share of the ad v.alorem tax amounted to $1,202.59 or 30 percent of 

the total. The remaining $601.29 was incurred equally by fertilizer, farm 

supply, and petroleum departments. 

Truck expense consisted of gasoline, oil, lubrication, tires, 

maintenance, and ~ther tiem.s which were incurred in the operation of the 

vehicles. This ex~ense was allocated to departments on the basis of 
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benefit received as determined by estimates by the manager and the author's 

evaluation. The petroleum department accounted for one-half of the truck 

expense because of the bulk petroleum delivery service. The fertilizer 

department and freed department also incurred sizeable truck expenses, 

because of the delivery service, amounting to $569.53 and $719.44, respec

tively. The elevator department and farm supply department were responsible 

for the remaining JP!IOit'tion of the truck expense,, five percent or $149.88 

was incurred by the elevator and two percent of $59.95 by the farm supply. 

Payroll taxes, which consist of social security tax and unemployment 

tax, are a direct f\l.1\·ncti,cm of wages paid, were therefore approtioned to 

the individm:11 dep;art:ments in the same manner as were wages. The feed 

department and the petroleum department, because of their relative larger 

labor requirement, accounted for 36 percent and 22 percent, respectively. 

The elevator inc~rred $461.93 of the payroll tax and the remaining $615.90 

(24 percent) was divided equally between the fertilizer department and the 

farm supply department. 

Propane expense, $2,430.68, was incurred by two uses, heating the 

office area and iu the preparation of some feeds, the latter accounting 

for the m~jor porti@n of the expense. The expense incurred in heating 

the office area was all(Q)cated proportionately to the individual depa.rt

ments.:.-the elevator department, the fertilizer department, and the 

petroleum depart1m®nt. Farm supply department was allocated 7 percent 

of the expense or $170.15 and the remaining 78 percent was ascribed to 

the feed department. 

Plant supply expense included such items as 11!..,1:ro.ber for coopering 

cars, fumigants, grain SCOl()jJPS, fuses, bulbs, fire extinguisher refills, 

containers and many other supplies of a miscellaneious nature. Plant 
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supply expenses were incurred largely by the elevator department and 

were allocated accordingly with $1,940.08 going to the elevator depart

ment. The remaining ten percent was divided between the fertilizer, farm 

supply and feed departments; $43.11 was allocated to the fertilizer, $64.67 

and $107.78 was ascribed to the farm supply and feed departments, respec

tively. 

The total expense incurred by the association for the fiscal year of 

1961, as illustrated in Table VI, was $151,432.93. The total gross income 

received amounted to $188,037.59. 

While the feed department incurred the largest portion of the expendi

tures, 36 percent or $53,997.44, the department 1 s total gross receipts 

amounted to ~nly $40,352.77 or 21 percent of the total, thus showing a 

loss of $13,644.67 or a return of 75 cents for each dollar expenditure. 

The expenditures incurred in the operation of the elevator department 

were $52,288.25, while the department's gross receipts amounted to 

$107,127.28, a net return ~f $54,839.03. The fertilizer department, the 

only department besides the elevator department showing a net savings, 

had a return of $1.18 for each dollar expenditure. The petroleum depart

ment's cost of operation for the year was $19,484.82; gross receipts were 

$16,786.12, thus showing a loss of $2,698.70. 

The farm supply department had the poorest return per dollar expendi

ture, amounting t~ only 55 cents. The department's gross returns were 

$5,609.56, while th~ cost of operation was $10,253.46. 

Summary 

For the 1960-61 fiscal year, total expenses rumounted to $151,432.93, 

while gross income was $188,037.59. The feed department and elevator 



TABLE VI 

TOTAL OPERATING EXPENSES AND TOTAL GROSS INCOME BY DEPARTMENT 
FOR FISCAL YEAR 1960-61 

Total Total Return 
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Departmental Depa.rtmental1 Per Dollar 
Ex;eenses Gross Income Ex:eenditure 

Elevator Department $52,288.25 (34) 2 $107,127.28 (57)3 $2.05 

Fertilizer Department 15,408.96 (10) 18,161.86 (10) 1.18 

Farm Supply Department 10,253.46 ( 7) 5,609.56 ( 3) .55 

Feed Department 53,997.44 {36) 40,352.77 (21) • 75 

Petroleum Department 19,484.82 (13) 16,786.12 ( 9) .86 

· Total $151,432.93 $188,037.59 1.24 

1 Includes patronage refunds and dividends on stock. 

2 Percent of total expense attributed to the particular department. 

3Percent of total gross income received from the particular depart-
ment. 

Source: Annual audit from the association and estimates from the manager. 

department were resp~nsible for over two-thirds of the total expense. The 

elevator department and the fertilizer departments showed net savings of 

$54,839.03 and $2,752.90, respectively, while each of the other depart-

ments incurred losses in operation. 

The elevator department is "carrying" the rest of the association. 

The implications of this situation could prove to be far reaching should 

conditions arise (i.e., decrease in grain receipts) which would reduce 

total income to the elevator department. 



CHAPTER V 

ANALYSIS OF LABOR ACTIVITY 

In this chapter, an analysis of variability of labor inputs and the. 

allocation of pers©rmel to individual departments are discussed. Manage

ment must consider many factors in making decisions in the allocat:ton of 

labor and capital in1Ymts. Consideration of the possibility that labor cost 

incurred in perf~rming an operation may be relatively more expensive than 

an alternative method of performing the same operation but using a 

different combinatfon of inputs (labor vs. capital) must be taken into 

account. Since labor represents about 38 percent of the total cost of 

operating the association9 an analysis of the labor inputs is extremely 

helpful to management in mSJ.king these decisions. 

In the absence of measured day-work standards, the management has 

little protection against a creeping increase in time loss, increasing 

difficulty of m.llJ?®rvisfon in pla:rming» and gem~ra.1 rise in labor require

ments. 

In addition t@ these factors~ there was and is the problem of control 

of cost in the maj0r de~artmments. In many cases, since all departments 1 

operations are ca.t'll'.'li(e.d om by the same employees at different times, :much 

poor planning and <consequential high cost can result. 

The major pit,Diblrem here was the difficulty in estimating or determin

ing exactly how the employees' time was being spent. At first view, 

this may seem. to be simply~ matter of reviewing time cards and cost 

reports~ but the disadvantage of time cards is that they reveal little 

36 
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of the specific detail of the various departmental jobs. For example, 

they may conceal the fact that a considerable portion of the man-hours 

involved in performing a particular job may consist of idle time and that 

a higher rate of performance or output could be attained under other 

circumstances. In ~ddition, the classifications of employees to types 

of work performed were often ambiguous. 

Even with these obstaclesj the problems of planning and control were 

frequently not so complex as they appeared. However, it was also true 

that there was great difficulty in evaluating just how well planned» 

supervisedp and controll~d the work really was, and in getting a grip on 

the actual inherent cost-saving potential. 

Why Work Sampling Was Used 

Work sampling seemed an obvious tool to obtain the type of inform.a.-

tion desired for the following reasons. 

(1) It was an extremely useful technique to make an inexpensive 

overall survey of various departmental activity. The estimated cost of 

determining allowances by ratio delay (work sampling) is about one-fourth 

1 to one-half that of a time study. 

(2) Work s~pling was particularly useful in this analysis because 

of the nature of th~ 2ctivities being non-repetitive and occurring 

irregularly. 

(3) The res@lts could be statistically tested for reliability. 

(4) Observations could be taken over a period of weeks or months, 

thus decreasing the chance of day-to-day variation affecting the results, 

but still provide infot'm.'atfon on seasonal variations. 

1R. M. Barnes~ Wor~ Sampling, New York: John Wiley and Sons. 1957, 
p. 191. 



(5) This type of study could be interrupted at any time without 

effecting the results. 
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(6) Employees did not need to be interrupted or disturbed in their 

work. 

Theory of Work Sampling 

The underlying theory of work sampling is that the percentage of 

observations of an employee as idleJ working, or in any other condition 

reflects to a probable degree of accuracy the average percentage of time 

actually spent engaged in that activity. The observations are randomly 

distributed over a long period of time. If a sample is drawn in such a 

way that each time an item is selected, each item in the population (or 

universe) has an equal chance of being selected, the sample is said to be 

a random one. 

Under these conditions, each combination of a specified number of 

activities will have the same probability of being selected. From the 

sample inferences are made about the aggregate or population. It is the 

sample that is obs®rved» but it is the population which is desired to be 

known. If these conditions are met, and enough observations are taken, 

inferences of kno'Wll:'1 r~liability can be made through work sampling. 

Precautions Taken in Selecting Sample 

To assure rand@mness and non-biasing of the sample a few precautions 

were effected. To counteract the possibility of bias, observations were 

taken uniformly ov~r the entire day. This in effect weighted each hour 

of the day proportionately. Secondly, the observations were randomized 

relative to the activity. This was achieved by observing at random in

tervals to offset any effect due to cyclic activity. In most instances 
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this was a minor problem because of the non-repetitive nature of the opera~ 

tions. Care was taken not to affect the employees adversely. If during 

the study, any worker questioned the observer's actions, the purpose was 

briefly explained to himm. After becoming accustomed. to the observer the 

workers appeared to perform in a normal manner. Finally, no observations 

were recorded during cyclical delays such as authorized rest periods or 

lunch periods. 

Selection of Categories 

The mechanics of work sampling require that the observers gather 

data by observing the state or Bctivity of the employees being studied, 

classify this into one of several categories of activity, and record the 

observations by writing the designated number or letter which represents 

that category. Since the initial classification of acti.vity governs the 

utility of the study, it was necessary to select categories with circum-

spect. 

In this study it was decided to separate the work into the categories 

as follows: 

1. Supervis©)ry (conferences, travel, superv:i..s:i..on of employees) 
2. Cleaning u~ (general policing of deparbltllental areas) 
3. Miscellanet,vis grain activities (testing, c,oopering and position-

ing cars, etc.) 
4,. Deliviery or pickup 
5. Dump:ing-unfoading 
6. Loading out 
7.- Rearranging or replacing stocks 
8., Office work (secretarial and clerical duties) 
9. Repair 9 inaintenance and construction 

10. Preparing feed (grinding~ crimping~ pelleting, etc.) 
11. Sacking and sewing 
12. Turning; grain 
13. Weighting (operating scales) 
14. Waiting ([)JU cnJJstoi'!'!er 
15. Cleaning grain 
16. Idle time 
17. Other 
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It was felt that these categories would provide the information 

considered necessary for the analysis. Further, these categories met 

general requirements in that they were (a) easily recognizable by sight, 

(b) capable of fairly precise definition, and (c) consistent with the end 

use of the study. 

In addition t© categories of activity, a breakdown was made of 

departments which @n<!llbled the observer to identify specific jobs done in 

specific departments. One of the desired results was to determine work 

load variations in individ~al departments which were somewhat disguised 

because of shifting of personnel from job to job between departments. 

The breakd©wn of departmens was as follows: 

A. Elevator 

B. Farm Supply 

C. Feed 

D. Fertilizer 

E. Office 

F. Other (yard improvements, fire department, etc.) 

Evaluating the Reliability of the Data 

In evaluating the reliabUity of the results, the end uses and 

objectives must serrve as the u'ltimate criteria. A.t the beginning of 

the study it was necessary to decide what level of confidence was to be 

desired in the final results. The 95 percent level of confidence was 

used, because in this study it represents a practical level of reliability 

and is well understood. This means that one is confident that, on the 

average, the random observations will represent the true population para

meter 95 percent of the ti.nuii, and 5 percent of the time they will not. 

,.,,--· ·.,. ,., .... ,_ .. , .... 
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In addition to the confidence limits, a degree of accuracy was 

required. Generally, the reliability of work sampling should be con-

sistent with the known reliability of other time standards. At the 95 

percent confidence level both stop watch time study and predetermined 

human work times usually exhibit reliability o:E no better than plus or 

minus 10 percent. 2 F'or this study a degree of accu1·a.cy of ±. 10 percent 

was considered satisfactory to be statistically significant. 

After the stllldy was completeds calculations were made to determine 

if the results were within the desired accuracy. This was done by cal-

3 
culating S' in the following formula. 

where: 

s.Pm = 1.96 VPm(l - E\n) 
N 

S = desired accuracy 

Pm= percentage occurrence of activity or departmental element being 

measured. Fm is expressed as a percentage of the total number 

of observ8ltfons. Also, it is expressed as a decimal (i.e., 

3.27 percent~ .0327) 

N - number of random observations (sample size). 

A confidenc® l~vel of 95 percent with corresponding standard devia-

tion of 1. 96 and an £llcc.,.llr,acy of ±. 10 percent is used. Binominal dis-

tribution is assum~d to be used as the basis of determining the error. 

A summary of results is shown in Table VII on page 42. Selecting 

element 12 (turning grain) as an example, the calculations were as follows. 

2B. L. Hansen, Worl< Smnieling for Modern Management, Prentice-Hall, 
Inc., Englewoods Cliffs, N. J., 1960 9 p. 122. 

3Barnes, p. 12. 



TABLE VII 

SUMMARY OF OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND DEPARTMENT 
(VALUES EXPRESSED AS PERCENT OF TOTAL OBSERVATIONS) 

Department A B 
Element of Activity_ Elevator Farm Sup~ 

1 Sup)lervisory 
Cleaning Up 
Miscellaneous Wheat 

Activities2 
Delivery or Pickup 
Dumping-Unloading 
Loading Oµt 
Rearranging or Replacing 
Office Work 
Repair~ Maintenance 

and Construction 
Preparing Feed 
Sacking and Sewing 
Turning Grain 
Weighing 
Waiting on Customer 
Cleaning Grain 
Idle Time 
Other 

Totals 

.46 
1.42 

1.41 
.76 

2.02 
1. 71 

.14 

.01 

1.01 

3.27 
• 95 
.31 
.03 
• 72 
.12 

14.34** 

.12 

.68 

.95 

.47 

.19 
1.22 

.10 

.95 

.12 
3.01 

.52 

.09 

8.42** 

C 
Feed 

1.25 
2.21 

2.95 
1. 76 
4.03 
1.60 

.OS 

4.11 
9.61 
4.30 

.83 

.79 
1.62 
1.25 

.34 

36.71** 

D 
Fertilizer 

.14 

.33 

. 91 
3.69 
2. 77 

.40 

.30 

.17 

.01 

.25 

.67 

.11 

9. 7l..-&* 

E 
Office 

2.05 
.76 

.02 

• 53 
20.90 

.53 

.19 
2.18 

2.16 
.07 

29.39** 

** Significant at 95 percent confidence level with less than:!::. 5 percent accuracy. 

*significant at 95 percent confidence level with less than+ 10 percent accuracy. 
1Includes conferences, travel, supervision of employees, etc. 
21ncludes testing grain, positioning cars, ceopering cars. etc. 

F 
Other 

.07 

.10 

1.19 

.04 

1.40 

Total 

4.09* 
5.50* 

1.41 
5.59* 
7 .94* 
8.70** 
3.89* 

21.06** 

8.09** 
9.61** 
4.47* 
3.27* 
2.10* 
6.54* 
1.65 
5.36* 

.73 

100.00 

.i:=-
NI 



Given: 

Pm = 3.27 

N = 18,910 

s.Pm = 1.95 V~1 - P} 
N 

S(.0327) = 1.96 '\/0.0327 (1 - 0.0327) = 1.96 
18,910 

S(. 0327) = 1. 96 \/. 0000016727 

S(.0327) = 1.96 (.0012929) = 0.002~34 

s = + .002534 = + .0775 = +_ 7.75 percent. 
- .0327 -

\/0.0327 (.6973) = 
18,910 

196 V.0316301 
18,910 
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Since±. 7.75 percent is less than the+ 10 percent desired accuracy, the 

result is sufficiently reliable. 

In this case the statement could be made, with 95 percent confidence, 

that on the average 3.25 percent of the employees time is spent turning 

grain. The accuracy of±. 7.75 percent means that the results are within 

±. 7.75 percent of 3.25 percent(±. 7.75 x .0325 = ±. .25), or the true 

value was between 3.0 percent and 3.5 percent. 

Allocation of Time 

The portion of time employees spent working in the various depart-

ments of operation and the portion of time engaged in specific activities 

are discussed in this section. An attempt was ma.de to evaluate how 

well the work was planned and controled in order to get a grip on the 

actual inherent cost-saving potential. 

Table VII is a summary of the observations of employee activity by 

element and department, expressed as a percentage of the total observations, 

taken by the observer over the 1960-61 fiscal year. The table was divided 
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into six departmental operations {elevator, farm supply, etc.) and then 

subdivided into the seventeen task categories or elements of activity 

within each department. All elements of activity were statistically 

significant at the 95 percent level with the exception of miscellaneous 

wheat activities, cleaning grain, and "othern. The departmental operations 

were also statistically significant at the 95 percent level allowing the 

exclusion of department (F) "other". 

It was found through the work sampling' technique cthat. emplgyees sp.ent 

14.34 percent of their time engaged in operation of the eleva~or, 8.42 

percent in farm supply, and 36.71 percent, the largest portion, in the 

operation of the feed department. In addition, 9.74 percent of this time 

was involved with the operation of the fertilizer department and 29.39 per

cent was spent in the operation of the office. The remaining 1.40 percent 

was attributed to other activities. 

The portion of time spent in supervisory activities amounted to 4.09 

percent. It was observed that 5.50 percent of the employee's time was 

used in cleaning~, the departmental areas. Cleaning up time could 

probably be reduced as it is frequently unnecessary and is done as a 

result of idle time. The percentage of time workers spent loading-out 

was 8.70 percent. Approximately one-half of this percentage or 4.03 

percent was attributed to the feed department. The relatively large:per

centage of 4.03 of loading out compared to 1.76 percent of unloading 

arises from design of loading equipment in the feed department. 

The portion of time attributed to office work was 21.06 percent, 

amounting to over one-fifth of the total employees time. Element 9, 

repair, maintenance and construction, accounted for 8.09 percent of the 

employees time. This percentage was slightly greater than normally would 
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be expected due to the construction of additional facilities adjoining 

the feed mill which were constructed by the association's employees. Idle 

time, which was observed to be 5.36 percent, considered only that idle 

time which was within the control of the employees, i.e.p idle time arising 

from equipment failllllre was not considered. 

Conversion to Man-Eq~ivalents 

Because of the varying number of employees from month to month, and 

·wtth:1:n months, and the uneqllllal number of hours worked by these employees, 

(i.e., overtime and short time), some modifications were required to make 

the data obtained uniform and comparable over the entire period it was 

secured. It was decided to establish a common denominator by converting 

total monthly hours worked by the employees into a number of man equi

valent. One man equivalent was determined to be equal to 190.5 hours per 

month. For example, to arrive at the actual number of men used to operate 

the association in the month of November, the total hours worked (2,668.5) 

were divided by (190.5) one man equivalent. Thus, the actual number of 

men used in the association for the month of November was fourteen. The 

number of man equivalents, in this case 14, was then applied in the per

centage breakdown between departments and the various phases of activity, 

i.e., 14 man equh·alents tiimes 11.19 percent observed in elevator depart

ment (Appendix T~ble V) equals 1.6 men (Table IX) used per day for the 

month of November. 

Labor Input and Variability 

In this secti©n~ labor input and variability for department was 

measured and for e~ch ~ategory of activity a reflection of stability or 

rigidity was presented. Management was undoubtedly aware of cyclic 
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variations and "peak load" periods in each of the departmental operations 

existing, but because of the lack of quantitative measures it was 

difficult to gauge the actual degree of variation. In many cases, manage-

ment was aware that excess personnel were being employed. But, in 

absence of specific knowledge, there was a natural reluctance to lay off 

employees who might have to be rehired almost immediately. 

In many instances, the end of the production period or other similar 

regularly occurring events tended to obscure the problems of provision of 

proper personnel level. Management knew that these situations existed; 

the problem was to measure the effect. 

The empirical evidence compiled enables measurement of variations and 

rigidities in the labor inputs. For each category or element of activity 

a reflection of stability or rigidity over the fiscal year of 1960-61 is 

presented (Table VIII). The percentage of time spent performing each 

activity was arrived at by work sampling technique, then converted to man-

equivalents. The standard deviation was calculated then divided by the 

mean to determine the coefficient of variation, which was used as an 

indicator of the variability of the elements of activity. 4 

As indicated by the coefficient of variation the elements of acti-

vity that were related t o the harvest period tended to be the least 

stable. For exa~ple» wheat activities, which included coopering, 

positioning cars~ testing grain, had a coefficient of variation of 203.38 

percent. Weighing, cleaning and the unloading of grain had coefficients 

of 157.59 percent, 114. 47 percent, and 99.13 percent, respectively. 

4The coeffici~nt of v~riation (standard deviation divided by the mean) 
can be used as an index of the degree of variability. 



TABLE VIII 

STABILITY OF LABOR USAGE FOR ELEMENTS OF ACTIVITY FOR THE FISCAL YEAR 1960-61, RANKED ACCORDING TO 
AMOUNT OF VARIATION (VALUES EXPRESSED AS MAN-EQUIVALENTS PER MONTH) 

Coefficient 
of 

Elemient of Activity ___ ··· Nov. Dec. Jan. Feb. Mar. Apr. May June J~ly Au~. Seet. Oct, Mean Variation 
Percent 

Wheat Activities .1 • 2 - - - - .9 1.2 - - - - .20 203.38 
Other .2 - - - - - - - .8 .2 1.3 .8 .28 160.48 
Weighing .2 .4 .4 .3 .2 - .1 2.0 • 2 - . 1 .2 .34 157.59 
Cleaning Grain - - - - .1 - .1 .2 .1 .4 .2 .2 .11 114.47 
Dumping-Unloading .9 1.1 .7 1.3 1.0 .2 .9 4.7 .2 .3 2.0 1.4 1.23 99.13 
Rearranging or Replacing .9 1.2 1.1 1.1 .4 .2 .5 .2 .3 .4 - .1 .53 80.08 
Idle Time .5 - .1 .1 .8 .6 .8 1.3 1.3 1.2 1.4 1. 5 .80 68.05 
Turning Grain .7 .8 .9 '5 - .2 - .4 .7 .5 .3 .7 .48 63.56 
Loading Out 1. 7 1.3 1.8 1.2 .6 .8 .5 1.2 .8 .4. 3.0 2.2 1. 29 59.83 
Supervisory .6 .6 • 5 .4 • 1 .3 .4 .9 1.4 .8 .6 .7 .6 54.50 
Delivery or Pickup .4 - .8 .9 1.0 .7 1.2 . 5 .8 .5 .9 1.6 .78 52.81 
Preparing Feed 2.0 2.0 1.3 1.0 .7 1.0 .8 .4 1. 7 1.2 1.5 3.0 1.38 51.56 
Repair, Maintenance .8 1.0 .9 .9 1.8 1.4 1.3 .8 .5 2.0 .7 .7 1.07 43.49 
Cleaning Up .8 .7 .6 .3 1.0 1.4 .3 .6 .6 .9 1.1 .7 . 7 5 42.35 
Sacking and Sewing .7 .9 .8 .5 .6 .5 .6 .3 .7 .5 .4 .9 .62 30.79 
Waiting on Customers .7 1.3 1.2 1.1 .9 1.0 1.0 1.0 .7 .4 .6 1.0 .91 28.73 
Office Work · 2. 8 3.1 2.3 2.3 3.1 2.3 2.5 3.8 4.6 3.1 2.8 2.8 2.96 22.90 

Total 14.0 14.6 13.4 11.9 12.3 10.6 11.9 19.5 15.4 12.8 16.9 18.5 14.32 19 .43. 

+:" ..... 



The element of activity classified as "other" also listed a rela

tively high coefficient of variation. This was primarily due to the 

nature of the element which was made up of general yard policing ~nd 

fire ro.aintenance, both of which call for increased activity during the 

summer months. 
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Office work was by far the most stable element of activity listed, 

as shown by the coefficient of variation of 22.90 percent. The increase 

in number of personnel in July (4.6) from June (3.8) was probably the 

result of heighten®d activity related to the harvest period. 

The amount of idle time showed a sharp increase beginning in June 

and continued at a rather high level through October. Although a 

superficial indicant, this suggest that excess personnel were employed 

through these months. Attention should be called to the amount of time 

that was spent for cleaning up. A considerable portion of this type of 

work was frequently unnecessary and was only a menas by which workers kept 

themselves busy when higher priority work was not available. 

Table IX shc,ws the labor input -distribution between departments and 

variability of this labor during the fiscal year November, 1960 to 

October, 1961. The percentage of time spent in each department was 

determined by the work sampling technique and then converted into man

equivalents, as discussed previously. 

The coefficient of variation was calculated for the labor usage in 

each department as well as total labor usage in the entire association 

to determine the percentage variability. In addition, a frequency dis

tribution of labor variability for each department, expressed as per

centage deviations fr~m the mean, was constructed to depict graphically 

the seasonal or cyclic fluctuation. 



TABLE IX 

LABOR INPUT DISTRIBUTION AND VARIABILITY OVER TIME FOR INDIVIDUAL DEPARTMENTS, VALUES EXPRESSED 
AS MAN-EQUIVALENTS (NOVEMBER 1960 - OCTOBER 1961) 

Coefficient 
of 

De2~rtment Nov. Dec. Jan. Feb. Mar. A:er. Mai June Juli Au!. Se:et. Oct. Mean Variation 
Percent 

Other - - - .4 - - .6 - .1 .6 - .5 .18 141.16 

Elevator 1.6 1.8 2.1 1.4 1.0 .8 1.3 11.0 1.6 1.2 1.2 1.8 2.23 124.71 

Fertilizer .8 .3 .4 l. 7 1.5 1.1 .9 .7 .. 5 .5. 6.2 2.7 1.44 114.22 

Feed 6.7 6.3 5.6 3.9 4.1 3.7 4.3 2.0 6.6 s.o 5.5 8.6 5.19 33.60 

Farm Supply 1.2 1.9 1.8 .8 .8 1.0 1.2 1.0 1.0 1. 7 .5 1.1 1.17 36.79 

Office 3.7 4.3 3.5_ 3.7 4.9 4.0 3.6 4.8 5.6 3.8 3.5 3.8 4.1 16.28 

Total 14.0 14.6 13.4 11.9 12.3 10.6 11.9 19.5 15.4 12.8 16.9 18.5 14.32 19.43 

.p. 

'° 
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Excluding the findings of department F (other) which were not statis

tically significant, variability was greatest for the elevator department. 

However, the fertilizer department also shows great variability. This 

varia.bilityi, as dle,)flk.t@.d graphically in Figure 8, was primarily the result 

of the seasonal pr,od\\Jlctfon associated with the respective department. The 

elevator department labt'!)r usage varied from .8 men in April to the seasonal 

peak of 11 men in J\llne (the harvest period); the mean was 2.23 men. As 

illustrated in Fig'!Jlre 8~ the mll1mber of men working in the elevator depart

ment was less than the niean in all months except June. 

The m1mnber «:,f m.em working in the fertilizer department increased in 

February and March to 1.7 and 1.5, respectively, then declined until 

September, when the number of men working reached a high of 6.2. 

The farm sup,ply department and the feed department appeared to be 

relatively stable9 as indicated by the coefficients of variation of 36.79 

and 33.60 percent. The farm supply operation showed a slight increase in 

labor usage in Dece~IDer and January, then remained fairly constant through 

the following months, until August when the number of men working increased 

to 1. 7. This irwi:cea:se was most likely a result o:E the post-harvest period 

lag associated with the elevator department. 

The feed de~art~ent 0 s labor utilization decreased from 6.7 men in 

November to the se,asccm<1':l).l l!:!1w of two in June, during wheat harvest, then 

increased sharply t®1 6.6 men imnnediately following harvest in July. There 

was a slight decline in August and September then an increase in October 

to the seasldlnal high of 8.6 men. This increase was largely attributed to 

the increase of grain clieaning and treating. The office labor usage was 

comparatively stable over the entire fiscal year. There was, however, a 

slight increase in nambers of personnel during the post-harvest period. 
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Figure 8. Labor Variability for Departments, Frequency Distribution of 
Monthly Labor Inputs Expressed as Percentage Deviation from Mean 
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This was primarily due to the increase in activity of payments, receipts, 

and other transactions for grain that was received during the harvest 

period. 

The data indicated that the number of personnel utilized by each 

individual deparu~ent was subject to a large degree of variation within 

the department~ but, was relatively stable for the entire association. 

It appeared that this situation was a result of offsetting high and low 

fluctuations in the activity in the various departments. Thus, a rela

tively stable personnel level was achieved. 

While labor is comroc,nly viewed as variable with volume, both operat

ing conditions and employee relationship consideration may cause direct 

labor to be fixed in part. As an example of the first, the number of 

employees needed to operate certain types of equipment does not change 

when output of the equipment is varied. Hence, if the unit in question 

is operated at all, a crew of definite size must be on hand. An example 

of the second is f~und in the practice of keeping employees on the payroll 

through temporary periods of low volume when difficulty in securing 

sufficient labor to meet the needs of high volume period is anticipated. 

In general, two alternatives are available and management tends to choose 

the one which promises the smaller total cost over the period of time 

considered. These alternatives are, first, to control labor cost with 

volume and to accept the offsetting costs of obtaining flexibility (e.g., 

dismissal, rehiring, retraining cost and cost resulting from effect of 

uncertain employment 0n employee morale, etc.) or second to keep labor 

force intact despite the fact that a full load of productive work may be 

lacking at times. 
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Summary 

In the work sampling study of employee activity, the feed department 

accounted for approximately 36 percent of the personnel utilization, 

office about 29 percent, and elevator about 14 percent, The fertilizer 

department was responsible for approximately 10 percent and farm supply 

for about 8 percent of the personnel utilization. 

Large variations in personnel requirements, in some departments, 

were indicated by the coefficient of variation. Variation in the 

elevator and fertilizer departments was especially large. However, even 

though the data indicated that the number of personnel utilized by 

individual departments was subject to a large degree of variation within 

the department, the number of personnel utilized by the entire association 

was relatively stable because of offsetting "peak load'' periods among 

departments. 

The amount of idle time increased markedly in June and continued at 

.a high level through October. Although a superficial indicant, it 

suggests that excess personnel were employed through these months. 



CHAPTER VI 

FIXITY GRADIENT ANALYSIS 

While there are many factors which bring changes in cost, volume of 

activity is one of the most significant causal factors in cost variation. 

The techniques for analyzing the relationships between volume and cost 

are numerous, but few techniques measure effects on the size and nature 

of the cost over periods longer than the initial production period. To 

estimate production cost characteristics under varying production condi-

tions, Larson developed the fixity gradient; a method by which fixity of 

cost can be measured. "It provides a means of showing the flexibility 

of a firm in expansion and contraction, the elasticity of cost over 

periods of varying lengths of time, and an approximation of cost under 

future operating conditions. 111 An understanding of such cost-volume 

relationships enable entrepreneurs to determine their objectives on a 

realistic basis and with scime assurance that these objectives will be 

obtained, This is accomplished through improved planning and improved 

control which are made possible when factual infonnation about behavior 

of cost factors under conditions of changing volume is available. 

Larson defines the ~~jor uses which can be made of the fixity 

gradient as a.n aid to management in planning the future operations of a 

firm as the following: 2 

(1) It aids in showing the rigidity of cost in a future production 
period, and in suggesting a possibility of cost adjustment. 

1 Adlowe L. Larson, ''The Fixity Gradient: A Tool for Fixed and Vari-
able Cost Analysis," Journal of Farm Economics, August, 1946, p. 826. 

2 Larson, p. 834. 
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(2) With a given set of conditions and cost, it makes possible 
approximations of cost under future operating conditions. 
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(3) The curve shows that the fixed and variable shares of cost are 
a schedule just as supply may be represented by a schedule. 

(4) The gradient helps explain why a firm may or may not hesitate 
to make a heavy long-term fixed investment because of the 
uncertainty of the future--in terms of the market and related 
conditions. 

(5) It may act as a guide to a firm that wants to keep its cost 
within a given flexibility range--to keep its curve below a 
certain maximum or norm curve which may vary with business 
condit ions . 

Categories of Cost 

An unequivocal distinction between variable costs (which vary with 

volume) and fixed costs (which remain fixed in amount when volume fluctu-

ates) is extremely difficult to make because of their mixed character-

-- 3 istics. Some part of a cost item might be relatively fixed, some inter-

mediate, and some relatively variable. 4 The relative degree of fixity or 

variability of specific cost items is dependent upon specific assumptions 

set forth. The classification of cost into categories of fixed and vari-

able must be tI".ade in any study of cost-volume relationships. To make this 

classification, conditions of plant··. and equipment to be employed, prices 

paid for factors, and managerial :policies with respect to maintenance of 

the organization must be known. These conditions are always subject to 

change and the cost classification must be revised when underlying factors 

do change. 5 Stigler states, "Normally the individual elements of plant 

will be fixed for a whole array of periods. The longer the short-run 

3unless otherwise specified, discussion of the relationship between 
volume and cost ass~mes t hat other influences on cos t, excluding time, are 
inoperative--in Marshallian terms--Ceteris Paribus. 

4 Larson, p. 831. 
5G. J. Stigler, The Theory of Competitive Price, New York: Macmillan, 

1942, p. 170. 
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period, the greater will be the number of costs that become variable. 

Any particular classification of cost between fixed and variable is valid 

only for one specified time period. 11 Moreover, it is recognized that 

most costs do not vary simply because of volume variability. Rather, 

changes in volume, while being an initial casual factor, lead management 

to make certain decisions which influence cost. Thus, when it is stated 

that costs vary with volumej it is assumed that such variation results 

from the nature of cost or from entrepreneurial decisions which affect the 

activities underlying the cost. 

Fixed Cost 

An entrepreneur makes commitments in relation to the level of output 

which he expects. In order to carry on a merchandising and storage opera

tion it is necessary to have buildings, equ:i,pmentl)c and an organization. 

Some of these facilities must be acquired and kept in a state of readi

ness more or less rega:rtdle.ss of volume handled at present,. for once the 

entrepreneur hS1s c.©mmitted himself to expenses appropriate to some level, 

he finds that SOlliit® o,f his c©m1nitments cannot be altered rapidly even if 

volume contracts or expands permanently to some given level. 

On the other hand9 there are certain factors of production (e.g., 

supplies, some labor and services) which need not be used unless some 

level of volum~ is actually being handled. It is thus evident that fixed 

costs originate principally from the initial provision of capacity to do 

business while var::L'.itble costs represent the additional cost of utilizing 

the capacity for 1!!!.erchamdising and storage. 

Costs are nlOlt inherently fixed but acquire this characterisitc as a 

result of comn.iitments to contracts and certain policies established by the 

management and the board of directors. 
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Acquiring l ong-lived assets or commitments to long term contracts for 

the use of facilities for handling and storage result in recurring cash 

6 
outlays and charges to amortize earlier expenditure (e.g., depreciation). 

Ordinarily these fixed items are the least controllable of any cost 

items in the fixed category, in terms of contraction, for once permanent 

assets have been acquired the commitment usually cannot quickly be altered 

or modified witho~t substantial loss. Many of these costs still remain 

in amount even when the activity is completely suspended and the associa-

tion is "shut down" . Nevertheless, such fixed cost can be materially 

changed over a period of time by managerial control over additional 

commitments, retira~ents and replacements. I f the circumstances warrant 

such action, facilities can be sold or depreciated out, contracts can be 

discharged, transferred or temporarily continued until expiration, tax 

revisions can be negotiated, etc. In a sense every fixed cost is variable 

at some time; as tim® is allowed to approach infinify complete variability 

7 of cost is approached. 

If the association is to r emain a going concern, management and 

employees as well as peitma.nent facilities are required. Hence, an 

association must l!lll2.intain an organization of some size, even if it is not 

fully utilized in the present period. Retention of at least a minimum 

number of personn~l on the payroll constitutes a source of fixed cost. 

Portions of this e~st are fixed only within a limited range of volume and 

a relat ive shorter time than permanent assets (e.g., cost attributed to 

unskilled labor). However, key employees (e.g., manager, skilled operators) 

must be retained f or longer periods of time if the association is to remain 

6 Certain taxes, of which local property taxes are typical, are usually 
independent of m11tp,ut, and are of increasing importance in the cost structure. 

7 Larson, p. 828. 
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a going concern, their fixity may be greater than for facilities. Sub-

stantial reductions in activity ordinarily bring some adjustments in 

numbers of managerial and key employees and also in wage and salary 

scales, although the change in cost may not be in proportion to the 

change in activity because of the indivisibility of these costs. 

Another area of fixed cost is the expenditures incurred to maintain 

present or to ohts,.i!l" future volume (e.g., good will, advertising, educa-

tional programs, duiE:s and subscriptions, etc.). ''.!:hese expenditures are 

not necessarily C(CJrrelated to volume during short periods of run. Cost 

of this n8lture c:oom be redlJlt:ed or eliminated within the production period 

when the problem is one of short period survival. However, when manage-

ment embarks upon such a policy it must be aware that such action is a 

8 
form of borrowing from. the future. 

There is nothing in a cost itself that makes it variable or fixed; 

it is the period of time in relation to use of the factors and specific 

policy decisions by the management that give rise to the distinction. 

The concept of fixed cost has definiteness and practical significance 

only under specifi(Sd C{'Jnditions. 'Ihey cannot be considered as being 

"just fixed 11 with©\Ult: som® reference to some part:ic.ular standard or bench-

9 mark. 

Variable Cost 

In addition to the costs associated with the productive facilities 

whtch are provided and kept in readiness more or less without regard to 

8 Management !,ul]ffiy be unwilling to cut these costs because the long-run 
marginal prospective iriiay be greater than the cost even though at the 
moment vol~me may b~ relatively small. 

9T~ 8'}7• ...arson~ p. "" 
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the actual vo lume of activity at a given time, there also are factors of 

cost which ar e provided in a quantity related to the volume of activity. 

Among these costs are usually some types of labor, supplies, and services. 

The cost of t hese factor s tend t o vary with volume, but not necessarily 

proport i onate ly, i n contract to fixed cost which remain constant in total 

amount when vo l ume fluc t uates wi thin a limited range . lO These costs that 

tend t o incr ease or decrease wi th vo lume fluctuations are defined as 

variable cost . 

Fixit y o f Cost as Rel ~ted to Time 

The a ctual cos t s i ncurred in the 1961 fisca l year are presented in 

Table X to demonstr ate how the fixity gradient o f the association was 

determined. The percentage of the cost considered fixed was estimated 

11 for each of the t ime periods at the current rate of volume handled. The 

dollar values appearing in the table are the annual rates for the period 

indicated. Thus, for one week the fixed cost is at an annual rate of 

$48,463 . 95 compared t o the t otal annual cost of $52,288.25. 

For a period of time when the l ength of time approaches zero, a 

period of t ime so short that no cost item could be varied in amount, all 

cost s are fixed a s there is no opport unity for change. As the time period 

unde r considerat i~n i s lengthened, i t becomes pos s i b le t o vary the 

quant i t y of one cos t item. As the time period is progressively lengthened 

the costs become increasingly variable in amount until ult i mately they all 

fall into the variab le category. 

lOBecause of t he nature of some cost items , costs may increase as 
increas ing or decreasing rates re l a tive t o volume (e.g., repairs on machines). 

111t was estimated fro~ the annua l ~udit and the association records 
that approximately 1,000 ,000 wheat bushelsequivalent were handled in the 
fiscal year November, 1960 to October . 1961. 



TABLE X I 
CALCULATED FIXITY OF COST FOR THE ASSOCIATION ACCORDING TO TIME PERIODS 

(COST BASED ON 1960-61 FISCAL YEAR) 

10 
1 3 6 1 3 5 10 Years 

Cost Item Total Week Months Months Year Years Years Years Plus3 

Dollars 2 

Salaries 1,965.62 1,965.62 1,965.62 1,965.62 1,965.62 1,965.62 1,572.49 1,572.49 1,572.49 
(100) 1 ( 100) (100) (100) (100) (80) (80) (80) 

Wages 9,038.54 6,778.91 4,067.34 4,067.34 4,067.34 4,067.34 3,163.49 1,807.71 1,807. 71 
(7 5) (45) (45) (45) (45) (35) (20) (20) 

Advertising 35. 05 35.05 35.05 31.55 17.53 0 0 0 0 
(100) ( 100) (90) (50) (0) (0) (0) (0) 

Auditing & Legal 253 . 09 253.09 253 .09 253.09 253.09 253.09 126 .55 126.55 126.55 
( 100) (100) (100) (100) (100) (50) (50) (50) 

Dues & Subscriptions 142.22 142 . 22 142.22 142.22 142.22 0 0 0 0 
(100) (100) (100) (100) (0) (0) (0) (0) 

Employees Insurance 14.59 11.38 7.59 7.59 7 .59 7.59 6.27 4.52 4.52 
(78) (52) (52) (52) (52) (43) (31) (31) 

Employees Retirement 147.12 114.75 76.50 76.50 76.50 76.50 63.26 45.61 45.61 
(78) (52) (52) (52) (52) (43) (31) (31) 

General Expenses 40.30 10.08 10.08 10.08 10.08 10.08 10 .08 10.08 10.08 
(25) (25) (25) (25) (25) (25) ( 25) (25) 

Goodwill Expenses 673.09 673.09 673.09 673.09 673.09 0 0 0 0 
(100) (100) (100) (100) (0) (0) (0) (0) 

Insurance & Bonds 1,122.04 1,122 .04 1,122.04 1,122.04 493 .70 381.49 0 0 0 
(100) (100) (100) (44) (34) (0) (0) (0) 

Inventory Expenses 427.85 427.85 427.85 427.85 427.85 213. 92 213.92 0 0 
(100) (100) (100) (100) (50) (50) (0) (0) 

Janitor Supplies 67 .33 67.33 67.33 67.33 67.33 67.33 67.33 6.73 6.73 
(100) ( 100) (100) (100) (100) ( 100) (10) (10) 

0\ 
(Continued) I-' 



TABLE X (Continued) 

10 
1 3 6 1 3 5 10 Years 

Cos t Item Total Week Months Months Year Years Years Years Plus3 

Dollars 2 

Leases & Rentals 54.07 54.07 54.07 s,~.01 54.07 54.07 54.07 54.07 54.07 
( 100) ( 100) (100) (100) ( 100) (100) (100) (100) 

Office Supplies 377 .54 377 .54 377. 54 188. 77 188. 77 37.75 37.75 18.88 18.88 
(100) ( 100) (50) (50) ( 10) (10) (5) (5) 

Office Machine 
Maintenance 102.24 102.24 102.24 102. 24 102.24 10.22 10.22 10. 22 10. 22 / 

(100) (100) (100) (100) ( 10) ( 10) (10) (10) 
Plant Supplies 1,940.08 1,940.08 1,940.08 970.04 970.04 194.01 97.00 0 0 

(100) ( 100) (50) (50) (10) (5) (0) (0) 
Propane 121. 53 121.53 121. 53 121.53 121. 53 121. 53 121.53 121. 53 121. 53 

(100) ( 100) (100) (100) (100) (100) (100) (100) 
Repair Elevator 1,205.42 1,084.88 180.81 180.81 180.81 180.81 180.81 180.81 180.81 

(90) ( 15) (15) (15) (15) (15) ( 15) ( 15) 
Rodent Extermination 43.56 43.56 26.14 17.42 17.42 4.36 4.36 4.36 4.36 

(100) (60) (40) (40) (10) (10) (10) ( 10) 
Scales & Warehouse 185.55 185.55 185.55 185.55 185.55 92.78 92.78 0 0 

(100) (100) (100) (100) (50) (50) (0) (0) 
Telephone & Telegr~h 181. 64 136.23 45.41 45.41 45.41 45.41 45.41 18.16 18.16 

(75) (25) (25) (25) (25) (25) (10) (10) 
Travel 293.08 73.27 73.27 73.27 73.27 73.27 29.31 0 0 

(25) (25) (25) (25) (25) (10) (0) (0) 
Truck Expenses 149.88 134.89 14.99 14.99 14.99 14.99 14.99 0 0 

(90) (10) (10) (10) (10) (10) (0) (0) 
Utilities 1,862.58 1,862.58 93 .13 93.13 93.13 93.13 93 .13 93.13 93.13 

(100) (5) (5) (5) (5) (5) (5) (5) 
Wheat Expenses 931. 72 0 0 0 0 0 0 0 0 

(0) (0) (0) (0) (0) (0) (0) (O) 
Yard Improvements 259 .13 194.35 64.78 64.78 64.78 64.78 64.78 25.91 0 er, 

(75) (25) (25) (25) (25) (25) (10) (0) N 

(Continued) 



TABLE X (Continued) 

10 
1 3 6 l 3 5 10 Years 

Cost Item Total Weigk Months Months Year Years Years Years Plus3 

Dollars 2 

Ad Valorem Tax 2,204 . 78 2s204.78 2,204.78 2,204.78 2,204.78 1,984.30 1, 984.30 1,984.30 1,984.30 
(100) ( 100) (100) (100) (90) (90) (90) (90) 

Franchi se Tax 367 . 20 367.20 367.20 367.20 367.20 367.20 367.20 367.20 367.20 
(100) (100) (100) (100) (100) (100) (100) (100) 

Payroll Taxes 461. 93 360.31 240.20 240.20 240.20 240. 20 198.62 143.20 143.20 
(78) ( 52) (52) (52) (52) (43) (31) (31) 

Truck Licenses 17 .35 17 .35 17.35 17.35 17.35 17.35 17.35 0 0 
(100) (100) (100) (100) (100) (100) (0) (0) 

Interest Expenses 
Operating 3,756.83 3,756.83 3,756.83 3,756.83 3,756.83 1,878.41 375.68 375.68 375.68 

(100) ( 100) (100) (100) (50) (10) (10) (10) 
Commodity 3,300.03 3,300.03 1,650.15 1,650.15 0 0 0 0 0 

(100) (50) (50) (O) (0) (0) (0) (0) 
Facility 10,474.10 10,474.10 10,474.10 10,474.10 10,474.10 10,474.10 10,474.10 10,474.10 0 

(100) ( 100) (100) (100) (100) (100) (100) (0) 
Director Fees 253.76 253.76 253.76 253.76 253.76 253.76 253.76 253.76 253.76 

(100) (100) (100) (100) (100) (100) (100) (100) 
Depreciation 9,817 . 41 9,817.41 9,817.41 9,817.41 9,817.41 9,817.41 9, 817. 41 9,817.41 0 

(100) (100) (100) (100) (100) (100) (100) (0) 
Total 52,288.25 48~463.95 41,008.85 39,837.82 37,445.58 33,062.80 29,557.95 27,149.21 7,198.99 
Percent Fixed (92. 69) (78.43) (76 .18) (71. 61) (63.23) (56.53) (51. 92) (13.77) 

~umber in parenthesis is percentage fixed. 
2calculated at the annual rate (the figures are annual rates for the periods shown). 
3Assuming that all facilities are depreciated out and no new facilities were purchased. 

Source: Annual audits of association and estimates of manager. 
°' I.,.) 
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For example, when the period of three months was used, salaries were 

calculated to be 100 percent fixed for the period because management was 

necessary for the association to operate and would be retained even though 

volume might be fowe:r.1Sd. 'Wages were estimated to be 45 percent fixed as 

seasonal labor could be dropped without notice. Advertising was determined 

to be 100 percent fixed :E,or the period of three ,11onths because of the 

policy of the asSiQJc:iatfomi crmt:racting aprproxim.lll.tll'ily six months to one 

year in advance for its advertising material. AU1diting and legal expenses 

were also considered tOJ 'be 100 percent fixed becanse of the necessity of 

the annual audit. Du<es and subscriptions e,,pens®s were incurred on an 

annual basis and were consequently 100 percent fbcie:d for the period of 

three months. Employees insurance and einployees retirement were directly 

related to salaries and wages paid and were estimated to be 52 percent 

fixed for the perfod. General e.xpense was determined to be 25 percent 

fixed for the cost was c(,mmprised of minor miscellaneious items purchased 

arbitrarily. Goodwill~ insurance and bonds, inventory, janitor supplies, 

leases and rentals, l!'.))ffice supplies,, office machine maintenance, plant 

supply,· pr~pane~ r,cident extermination and scales and ware.house inspection 

were all rated as 'being 100 percent fixed for the period of three months. 

Contracts and co,1m:,itmi?.nts for these; goods and services were usually w..ade 

for a period of six months or more. Telephone and telegraph costs were 

listed as being 25 percent fixed for a large shar,, of the conrr1rrtunicatfons 

was related to volml'!.e hsmdled. General rnaintenance was required to keep 

trucks in operating condition; this amount was calculated to be 10 percent. 

Utilities weriea wholly variable with volume except for the 5 percent which 

was required for lighting the facilities. Wheat e:irpense (miscellaneous 
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expenses incurred during harvest) was the most variable cost listed, being 

entirely variable for the three month period. Ad valorem and franchise 
.J., 

tax, definitely the most rigid costs indicated, were entirely fixed for 

the period. As a>tesult of indivisibility, truck licenses were listed as 

'100 percent fixed. Interest expense was divided into three categories; 

operating and facility interest being 100 percent fixed for the period 
~ .. , 

of three months while commodity interest was considered to be 50 percent 

variable because ~fits direct relationship to volume handled. Director 

·fees were rated as being 100 percent fixed for this expense was not 

directly related to volume. Depreciation was definitely 100 percent fixed 

for th~ period of three ll!Wnths. Fixed costs amounted to 78 percent of 

all costs for the three month periog. 

As the period of time was lengthened the opportunity for change was 

increased. By extending the time.period to one year, the amount of fixed 

. ' ' cost decreased to 72 percent. 'Most :,of the decrease below the three month 

period was attributed to the commodity interest expense which dropped 

from· 50 percen:t ti» 0 percent· during:. the interval between the time periods. 

As the period of ti~® was increasingly extended to three years, five years· 

and ten years the a:m.:»unt fixed cost·. declines to 63 percent, 57 percent and 
-1 1 ., 

52 percent, respectively • 

. If the period cf tilllllE'J is lengthened beyond 10 years the percentage of 

' fixed cost drops sh<!l!.r.ply to·14 percent. This fall in fixed expenditures 

is primarily due to the ac,celerated: depreciation write-offs and the 

-- ac~~mpanying inte~est charges on the physical facilities. This decline 

in depreciation and interest- cost is valid only if 110 new facilities are 

acquired in the prE.H!eding periods. If the facilities actually depreciated 
.. 

: ,fully in the 10 years, new ·facilities would be required. However, in most 



instances the facilities would not actually be fully depreciated even 

though the book value would ind~cate so. 
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If time were further lengthened, the association could be liquidated 

and all costs would cease, thus becoming completely variable. This points 

up the fact, that as the time period is allowed to approach infinity 

complete variability of cost is approached. 

The fixity gradient c~rve was derived by connecting the points show

ing the percentage of costs which were fixed (Figure 9). The percentage 

of costs which were fixed tend to decline rapidly in the immediate time 

periods and then tap~r off gradually to the ten year plus period where 

the percentage of the costs fixed drops abruptly to 14 percent. Then, if 

the period was extended further, fixity of the cost would continue to 

decline slowly until compl ete variability would ultimately be reached. 

Influence of Decreasing Vo l ume on Cost 

Long-run problems center primarily around those costs which are fixed 

for shorter periods, but which are variable with volume over a longer 

period of time. As previously mentioned, such costs are largely those 

connected with the provision of l ong- lived assets, contractual arrange

ments, etc. The purpose o f this cost-volume analysis is to study the 

probable effects on cost, over a period of time l ong enough to allow the 

opportunity of change in fixed cost, if volume reductions become a reality. 

The association 's volume may decline because of newly instigated 

government progra.:ms, unfavorable climatic conditions or a decline in the 

firms competitive pos ition. The volume may also drop as a result of 

seasonal variation or an impos ition of a new type of quality standard. 

If the association°s volume declines over an extended period, manage

ment must look for ways to ferret out inefficiencies and to curtail cost. 
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The method management uses to achieve a downward adjustment depends upon 

the certainty and magnitude of the decline in volume. The method selected 

for curtailing cost also depends on the outlays for supply inventories, 

divisibility of the plant, extent which skilled workers are employed, and 

the reduction obtainable by alternative methods of curtailing cost. 

If the management is not certain the shrinkage in volume will persist, 

it should generally eliminate overtime work or decrease the number of hours 

worked per week. The cutting back of working hours is generally the fast

est and the most flexible method for adjusting lab(())r input, and it 

minimizes the disrwptfon of the trained work force. The firm may cut 

back on its outlays for advertising, goodwill, and promotional activities. 

In addition, management can postpone the replacement of equipment and 

reduce supply inventories. If volume persists at a constant low level or 

is expected to decline further, management must seek methods for further 

manipulation and curtailment of certain cost. Facilities may be sold or 

depreciated out; c,1.yntracts may be discharged or temporarily suspended 

until expiration; and tax revisions may be negotiated if time period is 

long enough to alLDW th~ opportunity for these changes. 

·when a firm c'0.Jl:rtails cost by laying off workers and shuts down portions 

of the facilities~ it reduces the variable cost of the operation, but it 

must cover the fixed cost. As pointed out earlier in the text, fixed 

costs become variable if management is allowed sufficient time to effect 

its decisions of red~cing these costs • 

. Retrenchment in v~lume of activity involves not merely a curtail

ment in variable costs but a reallocation of work leads and costs among 

various operating ilJlilits. The reallocation of work and a rise in the costs 

of some units may p1e1rtially offset the reduction of variable costs in the 



TR= Total revenue 
TC= Total cost 
TC'= Total cost after 
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Figure 10. Break-Even Chart Showing How a Reduction in Fixed Cost May 
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units that have been C1lllt back to lower levels. It is therefore the net 

effect on th:e total cost of the operation that is relevant and not just 

the direct outlays that are avoided. 

For a given reJV(!:\n'llle curve, the relative magnitude of fixed cost and 

the ratio of. fixed to variable cost determined the volume at which a firm 

breaks even. As Ulustrated in Fi.gure 10, a firm that can reduce its 

fixed cost, may achieve a lower break-even point which would enable the 

firm to operate at a decreased level of volume. 

As the association's volume declines, it would lose revenue from its 

operation. Its losses in revenue may be relatively greater than the 

shrinkage in the volume handled. The association could continue: to 
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operate for some time if its cash receipts covered its minimum current 

cash expenditures (i.e., its total variable cost) since the association 

need not make payments on its imputed cost (interest on capital, etc.). 

But if the firm continued to operate at such a low level of volume, it 

would eventually fail. 

Examples Showing Effects of Decreases in Volume on Costs 

In order to portray more clearly the results which fixed costs have 

on unit costs of the association, three situations are presented. These 

situations deal with possib le results which the management of the associa

tion might face in future years. The situations concern: 

Situat ion I: Influence of a 25 percent reduction in volume on cost 

in designated lengths of run of one year, five years 

and ten+ years allowing management different time 

periods to effect its decisions on the curtailment of 

certain cost items. 

Situation II: Influence of a 50 percent reduction in volume on cost 

in designated lengths of run of one year, five years 

and ten+ years. 

Situat ion III: Influence of a 75 percent reduction in volume on cost 

in designated lengths of run of one year, five years 

and ten+ years. 

The illustrations use the following assumptions: (1) The normal 

volume (approximate capacity) handled was approximately one million bushels 

and the cost of handling was $52,288.25. (2) Variable costs were divisible 

and var ied proportionately with volume handled, i.e., if volume decreased 

10 percent total v~riable cost could likewise be curtailed by 10 percent. 



TABLE -.XI 

INF~cE oF voLDME LEWIS 01 75, 5(), Ami 25 PERCENT OF NORMAL ON cosT, Ai.IDWING LENGTHS ciF RUNS or oNE :Y£AR, 
"FIVE YEARS, AND TEN YE.\RS FOR MANAGEMENT TO AD.JUST. THESE COSTS - . 

Normal· Capacity Situation I Situation II Situation· III' 
Normal Volume 100 Percent 75 Percent _50 Percent 25 Percent 

· l,ep_g~h~f_Jl,_un 1·y_ear 5 Years lOt Years ___ J, _Xear 5 Years lo+ Y~rs l Yeat 5 Years lOt Years l Yea-r 5 Years lOt -Years 
llollars. 

Fixed Cost· 37,445.58 29,557.95 7~198,99 37,445.58 29,557.95 7,198.99 37,445;58 29,557.95 7,198.99 .37,445.58 29,5~7.95 7;198.99 -

Variable Cc;uit 14,842.67 22,730.30 

Total Cost 52,_288.25 52,288.25 

Percent Reducti.on. in 
Total Cost O -- ·o 

· Units of Volume* l, 000, 000 

. Average _Unit Cost**. ~052 · .• 052 

Average Unit 
Fixed (»_st** 

:Average Unit 
-Variable Cost** 

.037 

.015 

* -_ . 
Whea_t .bushels •equivalent •. 

.030 

.023 

**-per wh~t-bushel-equivalent~ 
' . . - . . -

45,089.26 11,132~00 17,047.73 _18, 598.31 

52,288.25 48,577.58 46,605;68 25,797.30 

0 7.1 . 10.9 50.7 · 

750,000 

.052 ,065 ~062 .()34. 

.007 • oso .039 . .009 

,045 .015 ~023 .025 

' 
7,421.34 · 11, 365·.15 12,398.88 3,710.67 5,682.58 6,199.44' 

--

44-, 866. 92 40,923.10 19,597.87 41,156.25 35,240.53 .13, 398.43 ... 

14.2 - - -21.7" 62.5 .21.3 -·32~7_.---- 74.4" ••. -

--
- 500,000-.i 2so;ooci 

;090. .082 ,039 • .165 :· -~141< • _,054 

.075 .059._ .014 .150 - ;118' - .02~ 

· . 

• 015 '.023 :025 .015 .-023· .025 

...:,· 
I-' 



(3) Fixed cost could be escaped as prescribed by the fixity gradient 

(Table X). (4) Prices of factors of production were constant in all 
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time periods. (5) The reductions in volume were considered by management 

to be permanent. 

Situation I 

The fixed cost of the association, for the period of one year was 

estimated to be $37,445.58. With a 25 percent reduction in volume, 

variable cost dropped proportionately to $11,132.00. Total cost of 

handling the 750,000 b~shels of grain was $48,577.58, a reduction in cost 

of only 7 .1 percemt. This was a relatively small decrease compared to 

the decrease in volume handled. The rather small decrease in cost was 

attributed to the high fixed cost of the association for the period, thus 

allowing management little opportunity to curtail cest. The total average 

unit cost amounted to 6.5 cents, made up of 5 cents of average fixed unit 

cost and 1.5 cents of average variable unit cost. As the length of run 

was extended to 5 years and then to 10 years the fi1ced cost dropped to 

$29,557.95 and $7$198.99, :respectively. Total cost of handling the grain 

decreases to $46,605.68 a.ri.d. to $25,797.30. For the length of run of 5 

years the total r<editu::t:i.011 in cost amounted to 10. 9 percent. When the run 

was extended to 10 years the total reduction in cost was 50.7 percent, 

where most of the dr©p was due to depreciating out of facilities and the 

discontinuance of accompanying interest charges. The total average unit 

cost was 6. 2 ce.nts in the 5 year period and 3. 4 ce-nts in the lo+ year 

period. 

Situation II 

In the second sit:JJ!atfon it was hypothesized that the volume decreased 

by 50 percent. Var:Lal::»le: cost in the one year period was calculated to be 



$7,421.34 and total cost was $44,866.92. The total cost of $44,866.92 

amounted to a 14.2 percent decrease in the total cost accompanying the 

50 percent reduction in total grain handled. For the 500,000 bushels 

of grain handled the total average unit cost increased to 9 cents per 

bushel in the one year period. 
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As the length of run was extended to five years the total cost 

dropped to $40,923.10. This amounted to a 21.7 percent curtailment in 

cost compared to the 50 percent retrenchment in volume. The total aver

age unit cost decreased from 9 cents per bushel in the one year period 

to 8.2 cents per bushel in the five year period. When the length of run 

was extended to lo+ years the total cost was pared by 62.5 percent. The 

total average unit cost decreased to 3.9 cents per bushel. 

Situation III 

With a decrease in vol'!llme of 75 percent allowing one year for manage

ment to adjust, costs were reduced to $41,156.26 or a percentage decrease 

of 21.3 percent. The total average unit cost of handling the 250,000 

bushels was 16.5 cents; average unit fixed cost was 15 cents and the 

average unit variable cost of 1.5 accounted for the remainder. As the 

time period was increased to 5 years in length the total cost declined to 

$35,240.53 or 32.7 percent of the total cost at the one million bushel 

level. The total average unit cost decreased, from the time period of one 

year, to 14.1 cents per bushel. When the management was allowed the period 

of greater than ten years to curtail the cost, it was able to decrease 

total cost of handling the 250,000 bushels to $13,398.43, which amounted 

to a 74.4 percent reduction in total cost. The total average unit cost 

amounted to 5.4 cents per bushel. 
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Implications and Summary 

If the elevator's volume were to decline, the elevator would lose 

revenue from its operation. The gross income the association received in 

the fiscal year 1960-61 for the storage and handling of 1»000,000 wheat 

bushels equivalent was $107,127.28 or approximately 10.7 cents per bushel. 

Assuming the losses in gross income were proportional to the shrinkage in 

the volume handled, the elevator could continue ta operate indefinitely 

if its average total cost did not exceed 10.7 cents per bushel. As 

indicated by the data, a c~t in volume of 75 percent in one year increases 

average total cost to 16.5 cents, exceeding the average total revenue by 

5.8 cents. 

The approximate break-even point for 10.7 cents per bushel (i.e., 

total revenue equal to total cost) would be about 39 percent of normal 

volume (392,000 wheat bushel equivalent). However, the elevator depart

ment could continue t,o operate for a short period of time if its cash 

receipts covered its minimum cash expenditures (i.e., its total variable 

cost), since the association need not make payments on its imputed cost 

(interest on capital, etc.). But if the elevator department continued to 

operate at a level below 392,000 bushels, it would eventually fail unless 

some type of cost curtailment was effected. 

However, since mtJJch of the association's other operations are being 

"carried" by the elevator's merchandising and storage income, reductions 

in volume of grain handled would have a much more serious effect on the 

rest of the association. ln the 1960-61 fiscal year, expenses for depart

ments other than the elevator were $99,144.68 while gross income was 

$80,910.31. In light of these circumstances, assuming no change in the 

operations of other departments income-expense wise, the elevator's total 
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revenue must exceed its own total cost by $18,234.37 for the association 

to continue as a sound economic unit. This would necessitate that the 

elevator operation maintain a volume of approximately 562,000 bushels to 

maintain the entire association's financial solvency and continued 

operation. 

Since the association's cost structure is composed largely of fixed 

cost, its continued operation depends upon moderately high levels of 

volume. It is therefore necessary for the association to strive to 

increase its market share and to improve its competitive position. It 

may be possible that increased volumes may be accomplished through such 

methods of competition as advertising and promotion, service to customers, 

reduction in margins, and possibly the giving of free storage of grain for 

some periods of the year. 



CHAPTER VII 

S1DiMMARY AND CONCLUSIONS 

The general objective of this study was to determine the utilization 

of labor, equipment, and facilities and the cost of this utilization for 

the association. In addition, it was intended to show the relative 

rigidity of cost el~ents under different decision situations. 

The facilities of the association have been expanded in the past few 

years to meet the needs of the ever increasing activity in the surround

ing area. The association now operates a feedmill, a service station and 

bulk distributing service, and has warehouse facilities available for the 

merchandising of feed, seed, fertilizer and a numerous variety of farm 

supplies. The elevator has a total storage capacity of 550,000 bushels. 

Total assets of the association increased from $635,221.18 in 1959 

to $693,164.21 in 1961. The current assets increased from 24 percent to 

27 percent of the total assets in the same period, while permanent assets 

decreased from 57.6 percent to 51.6 percent of the total. Total liabilities 

increased from $213,237.47 in 1959 to $227,057.63 in 1961. The long-term 

debts accounted for the major portion of the association's total 

liabilities. The curr~nt ratio (ability to pay current liabilities) in• 

dicated that the association could meet its currently maturing obligations 

without resorting to borrowing. Other financial ratios indicated size

able investment in fixed assets relative to sales and net worth. 

For the 1960-61 fiscal year, total expenses a.mounted to $151,432.93, 

while gross income was $188,037.59. The feed department and the elevator 
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department were responsible for about two-thirds of the total expenses. 

The elevator and the fertilizer depattments showed net savings of $54,839.03 

and $2,752.90, respectively, while each of the other departments incurred 

losses in operation. The elevator department is carrying the rest of the 

association. The inr~lications of this situation could prove to be far 

reaching should conditions arise (e.g., decrease in grain receipts) which 

would reduce the total income to the elevator operation. 

An analysis of the labor inputs indicated that the feed department 

accounted for apprGximately 36 percent of the personnel utilization, 0ffice 

about 29 percent and the elevator department about 14 percent. Large 

variations in personnel requirements were indicated in some departments, 

especially the elevator department and fertilizer departments. However, 

even though the number of personnel utilized by individual departments 

was subject to a large degree of variation within the department~ the 

number of personnel utilized by the entire association was relatively 

stable because of offsetting "peak load" periods among departments. The 

amount of idle time increased markedly in June and continued at a high 

level through Oct@ber. Although a superficial indicant, this suggests 

that excess pers~~.nel were employed through these months. 

An analysis of fixity of cost for the elevator operation, in extended 

time periods, disclosed that more of the cost were fixed than variable. 

The percentage of cost considered fixed was estimated for each of the time 

periods at the current rate of volume handled. Fer the period of one year, 

71.61 percent of the cost were fixed, with 28.29 percent of the cost being 

variable. As the time periods were extended, thus allowing management 

time to effect certain cost changes, the fixity of the cost declined. The 
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cost items which caused more of the total cost to be fixed than variable 

were: depreciation, interest charges, and certain taxes. 

Situations were analyzed tb show the flexibility of the elevator 

department in contraction and to approximate cost under future operating 

conditions. If the elevator's volume declines, it would lose revenue 

from its operation. The revenue the association received in the fiscal 

year 1960-61 for the st@rage and handling of approximately 1,000,000 

wheat bushels equivalent was $107,127.28 or about 10.7 cents per bushel. 

Assuming the losses in revenue were proportional to the shrinkage in the 

volume, the elevator operation could continue indefinitely if its average 

total cost did not exceed 10.7 cents per bushel. The approximate break

even point for 10.7 cents per bushel (i.e., average total revenue equal 

to average total cost) would be about 39 percent of normal volume or about 

392,000 wheat bushels equivalent. However, the elevator department could 

continue to operate for a short period of time if its cash receipts covered 

its minimum cost expenditures, (i.e., its total variable cost), since the 

association need not make payments on its imputed cost. But if the 

elevator department continued to operate at a level below 392,000 bushels, 

it would eventually fail unless some type of cost curtailment was effected. 

However, since much of the association's other operations are being 

"carried'' by the elevator vs merchandising and storage ineame, reductions 

in volume of grain handled would have a much more serious effect on the 

rest of the association. In the 1960-61 fiscal year, expenses for depart

ments other than the elevator were $99,144.68 while gross income was 

$80,910.31. In light of these circumstances, assuming no change in the 

other departments ~perations income-expense wise, the elevator's total 

revenue must exceed its own total cost by $18,234.37 for the association 



79 

to continue as a sound economic unit. This would necessitate the elevator 

operation to maintain a volume of approximately 562,000 bushels to 

maintain the entire association's financial solvency and continued opera

tion. 

Since the association cost structure is composed largely of fixed 

cost, its continmed operati~n depends upon moderately high levels of 

volume. It is therefore necessary for the association to strive to 

increase its market share and to improve its competitive position. It is 

possible that increased volumes may be accomplished through such methods 

of competition as advertising and promotion, service to customers, reduc

tion in margins, and pessibly the letting of free storage of grain for 

some periods of the year. 
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APPENDIX 



Month 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Total 

APPENDIX TABLE I 

VOLUME OF FERTILIZER HANDLED BY THE ASSOCIATION 
FISCAL YEAR 1960-61 

Received ShiE;eed 
Tons 

48.60 80.76 

0 3.80 

7.00 16.75 

145.45 24.10 

260.55 191.90 

136.75 81.65 

241.00 146.50 

108.00 198.20 

116.00 49.55 

56.00 65.25 

898.05 1,483.10 

1,339.20 1,394.15 

3,356.60 3,735.71 

Source: Association r,ecords. 
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Total 

129.36 

3.80 

23.75 

169.55 

452.45 

218.40 

387.50 

306.20 

165.55 

121.25 

2,381.15 

2,733.35 

7,092.31 
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APPENDIX TABLE II 

VOLUME OF FEED PREPARED BY THE ASSOCIATION 
FISCAL YE.AR 1960-61 

Feed 
Prepared 

for 
Custom or Contract Feed Pre2ared Future 

Month Grinding Crim2ing Rolling Pelleting Sale Total 
Pounds 

November 68,880 197,140 8,080 74,280 53,800 402,180 

December 85,350 225,120 32,920 40,160 13,900 397,450 

January 138,520 275,340 6,320 18,050 34,800 473,030 

February 77,080 228,100 10,620 13,840 58,250 387,890 

March 70,120 134,640 12,300 22,140 74,300 313,500 

April 62,160 139,900 7,240 20,.080 28,500 257,880 

May 71,070 97,300 2,340 13,580 47,750 232,040 

June 45,880 42,800 3,000 21,870 0 113,550 

July 28,157 108,850 8,040 12,580 24,550 182,170 

August 31,460 113,100 740 9,260 15,600 170,160 

· September 40,860 109,080 1,720 17,040 14,200 182,900 

October 17,160 557,590 4,620 6,500 13,800 599,670 

Total 736,690 2,228,960 97,940 269,380 379,450 3,712,420 

Source: Scale tickets from the association. 
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APPENDIX TABLE III 

POUNDS OF GRAIN SHIPPED BY MONTH WITH TOTALS CONVERTED TO WHEAT 
BUSHELS EQUIVALEN'l', FISCAL YEAR 1960-61 

Type of Grain 
Month Mixed Total 
Shipped Wheat Barley Oats Milo Grain Shipped 

November 658,980 856,580 66,155 142,580 94,400 1,818,695 l 
(30,311.58) 

December 149,840 0 60,460 1,424,260 12,120 1,646,680 
(27,444.66) 

January 3,975,000 970,860 55,000 738,230 11,660 5, 75.0, 750 
(94,845.83) 

February 624,760 252,850 51,760 25811680 10,000 1,198,050 
(19,967.50) 

March 419,600 359,220 45,640 223,500 11,580 1,059,540 
(17,659.00) 

April 0 168,060 23,220 157,480 1i,040 359,800 
(5,996.60) 

May 7,060,260 295,840 29,180 509,950 4,380 7,899,610 
(131,660.16) 

June 8,216,720 3,997,660 89,020 370,280 12,673,680 
(211,228.00) 

July 2, 3101) 400 133,320 271,700 190,030 83.500 2"988,950 
(49,815.83) 

August 0 101,480 69,670 80,900 25,730 277,780 
(4,629.66) 

September 2,663,560 273,340 49,010 33,500 29,160 3,048,570 
(50,809.50) 

October 3,636,100 0 121,400 69,740 6,600 3,833,840 
(63,897.33) 

Total 29,715,220 7,409,210 932,215 4,199,130 300,170 42,555,945 
(709,265.75) 

1Number in parenthesis refers to wheat bushels equivalent. 

Source: Association records. 
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APPENDIX TABLE IV 

POUNDS OF GRAIN RECEIVED BY MONTH WITH TOTAIS CONVERTED·TO WHEAT 
BUSHELS EQUIVALENT, FISCAL YEAR. 1960-61 

TyEe of Grain 
Month Mixed Total 
Received Wheat Barley Oats Milo Grain Received 

November 212,180 79,540 0 260,960 7,340 560,020 
(9,333.66) 1 

December 135,160 54,920 14,240 0 0 204,320 
(3,405.33) 

January 115,770 124,240 31.810 6,560 13,060 291,440 
(4,857.33) 

February 0 0 0 0 0 0 
0 

March 99,060 327,780 94,140 89,900 129,320 740,200 
(12,336.66) 

April 111,340 94,120 42,740 9,,600 30,800 288,600 
(4,810.00) 

May 42,680 105,510 5,940 42,440 20,700 217,270 
(3,621.16) 

June 25,718,370 4,972,250 1,405,.440 18,480 181,680 32,296,220 
(538,270.33) 

July 367,990 53,480 49'1140 1,300 39,850 511,760 
(8»529.33) 

August 53,920 8,720 2,520 18,100 0 83,260 
(1,387.66) 

September 94,360 48,220 39,830 3,340 42,140 227,890 
(3,789.16) 

October 85,560 17,380 15,480 699,620 0 818,040 
{13,634.00) 

Total 27,036,390 5,886,160 1,701,280.4150, 300 464,890 36,239,020 
(603,983.66) 

1 Number in parenthesis refers to wheat bushels equivalent. 

Source: Association records. 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE V 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF NOVEMBER, 1960-61 FISCAL YEAR 

A B C D E F 
Cf.I ·tl)C ti) Cf.I (I) fl.I i:: i::: i:: i:: i:: i:: 0 <lJ r-1 0 <lJ r-1 0 <lJ r-1 0 <lJ r-1 0 Q) r-1 0 QI r-1 •.-1 oO (lj· o,-1 b.O (s;! •.-1 b.O tll •.-1 b.O tll o,-1 b.O tll .pf b.O 11:1 ,I.J llj ,I.I ,I.J ({I ,I.I ,I.I «I ,I.I ,I.I Cl! ,I.I .u Ill .u .u l'll .u ro .u 0 cg .µ 0 ro .u 0 ro ,I.J 0 ro ,1-1 0 ti! .µ 0 > i:: E-1 l> i:: 1H :> ii E-1 :> i:: E-1 :> i:: E-1 :> i:: E-1 r-, © r-, (I.I 1-1 1-1 <lJ 1-1 <lJ 1-1 QI 
<lJ u 4-l <U 0 4-1 <lJ 04-1 Cl) CJ 4-1 (I) CJ 4-1 Cl) CJ 4-1 {/) 1-1 © 00 r-, © (I) 1-1 0 (I) 1-1 0 fl) 1-1 0 (I) 1-1 0 .0 <lJ .0 <lJ .c <lJ .c ll) .c <lJ .c Cl) 

0 fii.f 0 P-i 0 p., 0 p., 0 P-i 0 p., 

5 .44 1 .09 29 2.53 15 1.31 
9 .78 4 .35 32 2.80 17 1.48 
4 .35 

1 .09 32 2. 71 
3 .26 8 .70 35 3.05 30 2.62 

34 2.97 3 .26 81 7.08 21 1.84 
4 .35 44 3.85 18 1.57 

231 20.19 
8 .70 13 1.14 39 3.41 5 .44 

164 14.34 
65 5.69 

56 4.90 
1 .09 15 1.31 l .09 
2 .18 22 1.92 10 .87 23 2.01 

1 .09 
2 .17 5 .43 9 .79 12 · 1.05 13 1.14 

18 1.57 

128 11.19 101 8.83 547 47.81 63 5.51 305 26.66 

Total 

Cf.I 
s:: 
0 (I) .... 00 
.µ ro 
cu .u 
l> i:: 
1-1 <lJ 
Cl) 0 
fl) 1-1 
.c Cl) 
0 .~ 

50 4.37 
62 5.41 
4 .35 

32 2.80 
76 6.63 

139 12.15 
66 5.77 

231 20.19 
65 5.69 

164 14.34 
65 5.69 
56 4.90 
17 1.49 
57 4.98 

1 .09 
41 3.58 
18 1.57 

1,144 100 .00 

00 

°' 



Department 

APPENDIX TABLE VI 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF DECEMBER, 1960-61 FISCAL YEAR 

A B C D E F Total 
{I) {I) {I) {I) I'll \'I.I Cll 
i::: i::: s:: i::: i::: i::: i::: 
0 (11.-. 0 (l).-. 0 (l).-. 0 (l).-. 0 (l).-. O (l).-1 0 (I) 

...., o0111 ...., OO(l'j ...., o0t11 .,... oom .,.. OO(l'j .... bOt\1 .,... bO 
.U ttl.U .u t'll.W .U CII.U .u tlS.W .u ct!.U .u tt!.U .u Cd 
ti! ...io <11 .wo cu ..,o <11 .i.JO 11' .uo c1:1 .i.JO cu .., > S::E-1 l> S::E-1 :> S:::E-1 l> S:::E-1 > S:::E-i l> i:::E-1 l> s:: 
l-! (I) 1-1 \lJ l-! (l) l-! (l) l-! (I) 1-1 © l-! (l) 
(!) Oti-1 © O'H Q.l O'H (!) Otl-l OJ 04-1 © 01.H (l) O 

Element of oo l-! o 111 1-1 o co l-! o u.i i.-i o oo i.-i o oo 1-1 o oo 1,.i 
,.Q (!) ,.0 (I) ,0 (l) ,.0 (l) .0 (I) ,0 (l) .0 (l) 

Activity o Pol o P-4 o P-4 o Pol o P.. o e,. o P. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

10 
18 
19 

.4 
33 

9 

12 

96 
l 
2 

204 

.59 3 
1.06 2 
1.12 

l 
.23 20 

1.93 1 
.53 65 

5 
.7-0 17 

5.63 
.06 13 
.12 98 

11.97 225 

.18 52 

.12 22 

.06 
1.18 70 

.06 120 
3.81 30 

.29 
1.00 73 

23-1 
101 

.76 28 
5.75 12 

13.21 739 

3.06 
1.29 

4.11 
7.04 
1. 76 

4.28 
13.56 
5.92 

1.64 
• 71 

43.37 

30 

30 

1. 76 

13 
37 

42 
358 

12 

1 
43 

1. 76 506 

• 76 
2.17 

2.46 
21' .01 

.70 

.06 
2.53 

29.69 

78 4.59 
79 4.64 
19 1.12 

l • 06-
124 8.27 
154 9.03 
146 8.56 
363 21.30 
114 6. 68 
231 13.56 
101 5. 92 
96 5.63 
43 2.52 

155 9.11 

1, 704 100. 00 

00 
--.J 



APPENDIX TABLE VII 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF JANUARY, 1960-61 FISCAL YEAR 

Department A B C D E F Total 
l'I) fl.I l'I) l'I) fl.I l'I) l'I) 

i::: i::: = i;:: i;:: i::: i::: 
0 (lj ..... 0 (lj ..... 0 Q) ..... 0 Ill ..... 0 (lj ..... 0 Q) ..... 0 Q) .... bl) t'l! .... bl) t'l! .... 

bl) "' 
.... bO CIS '" bl) co .... bl) t'l! .... bl) 

.u t'l! .u .u t'l! .u .u (IS .u .u co ,I.J .u . co .u .u co .u .u co 
t\1 ~ 0 t'l! .u 0 : .µ 0 (IS .µ 0 t\1 .µ 0 <ti .u 0 co .µ 
I> ~ E-1 I> i;:: E-1 i::: E-1 I> i::: E-1 I> = E-1 I> i::: E-1 I> i::: 
$of 1-1 (lj 1-1 Cl) 1-1 (lj 1-1 Q) 1-1 Cl) 1-1 (lj 
(lj u l!-1 (lj CJ l!-1 Q) 0 l!-1 (lj 0 l!-1 (I.I 0 4-1 (!) 0 lM (U 0 

Element of I'/) t 0 l'I) 1-1 0 fl.I 1-1 0 l'I) 1-1 0 {I} 1-1 0 {I} J-4 0 fl) 1-1 

c% .0 (U ,Q (lj ,.Q (U .a (lj .0 Ill ,Q Q) 

Activity P-1 0 Pol 0 P-1 0 P-1 0 f;l..i 0 f:1.1 0 Poi 

1 8 .39 2 .10 38 1.82 28 1.35 76 3.66 
2 14 ,.67 9 .43 48 2.31 28 1.35 99 4.76 
3 14 .68 14 .68 
4 40 1.93 60 2.89 24 1.16 124 5.98 
5 3 .14 26 1.25 64 3.08 23 1.11 116 5.58 
6 46 2.21 185 8.92 40 1.93 271 13.06 
7 11 .53 54 2.60 79 3.81 28 1.35 172 8.29 
8 359 17.30 359 17.30 
9 60 2.89 16 • 77 61 2.94 8 .38 145 6.98 

10 200 9.64 200 9.64 
11 · 116 5.59 116 5.59 
12 136 6.55 136 6.55 
13 1 .os 9 .43 34 1.64 12 .58 56 2.70 
14 2 .10 98 4.73 12 .58 70 3.38 182 8.79 
15 1 .OS 1 .OS 
16 2 .10 6 .29 8 .39 
17 

Total 335 16.14 275 13.25 863 41.59 63 3.04 539 25.98 2,075 100.00 

OD 
OD 



APPENDIX TABLE VIII 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF FEBRUARY, 1960-61 FISCAL YEAR 

Department A B C D E 

{I) {I) {I) {I) {I) 

i:: i:: i:: i:: i:: 
0 <U r-t O CU r-1 0 <U r-t O <U r-1 0 <U r-t 

..-1 bOt'll -..i bOQS ..-1 bOCIJ ...i b0111 ..-1 bOQS 
.u Cd.U .u a,.u .u CII.U .u QS.U .u t\l.U 
<II .UO QS .UO Cd .UO: Cd .UO 111 .UO 
:> =~ I> i::~ > i::~ > =~ :> i::~ 
1-1 <U 1-1 <U 1-1 <U 1-1 (I) 1-1 (!) 
<U O 4-1 QJ tJ 4-1 <U O 4-1 <U O 4-1 (!) 0 4-1 Element of w 1-1 o w 1-1 o w 1-1 o w 1-1 o ro 1-1 o 

,Q <U .c G) .C- <U .c <U .c (I) 
Activity o ~ o f.l., o fl.t o f.l., o i.i... 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

1 

48 

29 
5 

68 

93 

.05 
9 

2.35 81 
24 

1.42 
.24 7 

3.33 5 

4.55 
2 

15 
1 

4 
.44 43 

3.96 32 
1.18 27 

123 
.34 105 

.24 12 
172 
96 

.10 39 

.73 8 

.05 
2 

.20 14 
2.10 

1.56 
1.32 168 
6.02 47 
5.13 57 

.59 
8.42 
4.70 

1.91 
.39 5 

.10 

.69 29 
5 

8.22 
2.30 
2.79 

402 

14 
.24 172 

6 

1.41 
.25 

19.67 

.69 
8.41 

.29 

F 

ti) 

i:: 
0 .... 
.l,J 
Cd 
:> 
1-1 
OJ 
{I) 

.c 
0 

<U r-1 
bO l'll 
QI .u 
.u 0 m~ 
0 t{-1 
1-1 0 
<U 

f.l., 

74 3.62 

Total 
{I) 

i:: 
0 .... 
.u : 
1-1 
<U 
Cl) 

~ 

48 
57 

161 
219 
199 
174 
402 
159 
172 
96 
93 
55 

200 
1 
8 

(I) 
bO 
111 .u 
i:: 
<U 
0 
1-1 
(I) 
fl.t 

2.35 
2.79 

7.87 
10. 72 
9.74 
8.50 

19.67 
7.78 
8.42 
4.70 
4.55 
2.70 
9. 77 

.05 

.39 

Total 244 11. 94 144 7.04 663 32.44 291 14.24 628 30.72 74 3.62 2,044 100.00 

00 
\0 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE IX 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF MAR.CH, 1960-61 FISCAL YEAR 

A B C D E F 
fl.! fl.I fl.I fll fll fl.I s:: i::: i:: r:I r:I r:I 0 GI ,-i 0 @,-1 0 cu ,-1 0 Qj ,-1 0 OJ ,-1 0 QJ ,-1· 

....i bO Cl! •.-1 bO ~ •.-f bO Cll •.-1 bO <II •.-1 bO ti.I •Pl bO Cll ,1-J <II .l,J ,1-J a, ,µ ,1-J (lj ,1-J ,1-J <II ,1-J ,1-J ffl .1,.1 .l,J a, ,1-J 

~ ,1-J 0 Qj ,1-J 0 Cll ,1-J 0 co .1,.1 0 co ,1-J 0 ti.I .l,J 0 
; E-1 > s:: E,-1 > s:: E-1 > s:: E-1 :> s:: E-1 > s:: E-1 1-1 1-1 @ 1-1 CD M Qj M a, M (Ii cu U q..1 tU 0 I.I-I CII 0 I.I-I cu . 0 I.I-I CII 01.1-1 11) u I.I-I 

Cl} S,,I 0 (0 1-1 0 w t 0 fll 1-1 0 w M 0 ti.I 1-1 0 .0 QJ .0 QJ ..c c3 CII .0 (lj .a CII 0 P-4 0 P-4 0 ll,i '_ll-t 0 P-i 0 P-1 

3 .. 42 6 .83 
23 3.16 18 2.48 15 2.06 2 .28 

16 2.20 
30 4.13 4 .55 23 3.16 

41 5.64 
19 2.61 16 2.20 
14 1.93 10 1.38 

186 25.57 
57 7.84 20 2.75 30 4.13 
39 5.36 
38 5.23 

9 1.25 
26 3.58 8 1.10 5 .69 14 1.93 

3 .41 3 .41 
3 .41 3 .41 3 .41 40 5.50 

56 7.70 48 6.61 244 33.56 90 12.38 289 39.75 

Total 
fl.I 
s:: 
0 CII 

o,-1 bO 
,1-J Ill 
<II ,1-J 

> r:I 
M cu 
cu u 
(I.) M 
..c Qj 
0 Pi 

9 1.25 
58 7.98 
16 2.20 
57 7.84 
41 5.64 
35 4.81 
24 3.31 

186 25.57 
107 14.72 
39 5.36 
38 5.23 

9 l.24 
53 7.30 

6 .82 
49 6.73 

727 100.00 

"° 0 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE X 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPU>YEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR HJNTH OF APRIL, 1960-61 FISCAI:,YEAR 

A B C D E F 
(0 fll (I) (I) (ll (ll 

= = = = s:; = 0 Cl) ,-f 0 cu ,-f 0 111 ,-f 0 111 ,-f 0 111 ,-f 0 111 ,-f ..... bO as ..... bl) ell ..... bO IIS ..... bO IIS ..... bO IIS ..... bl) Qt 
.u Cd .u .µ IIS .u .u Cl! .u .u CIS .µ .µ ·(II .u .u CIS .u as .u 0 IIS .u 0 IIS .u 0 as .u 0 IIS ,I.I 0 Cl! .µ 0 
:> = E-1 :> c:: E-1 > m E'-1 > i:: E'-1 :> = E-1 :> m E-1 ,... Q) $-I (!J J..I 1-1 111 J-1 111 ,... 
cu 04-1 (!) {J 1M 111 UI.M cu UI.M Cl) 01.M (!) 0 tH 
(I) $-I 0 1'1.1 ,... 0 Cl) ,... 0 (ll ,... 0 (I) ~ 0 Cl) ,... 0 

~ cu .a cu ,.Cl 111 ,.Cl cu ..0 ..0 (U 
!=Lt 0 !=Lt 0 P-t 0 P-1 0 j:1,1 0 !=Lt 

3 .33 19 2.11 
47 5.22 11 1.22 20 2.22 17 1.89 23 2.55 

43 4.77 13 1.44 2 .22 
14 1.55 

1 .11 26 2.89 39 4.34 
5 .55 4 .44 9 1.00 

200 22.20 
5 .55 46 5.11 66 7.34 5 .55 

87 9.66 
45 4.99 

13 1.44 
4 .44 

1 .11 23 2.55 8 .88 1 .11 50 5.55 
2 .22 

6 .67 13 1.44 30 3.34 

72 7.99 81 8.99 313 34.74 91 10.10 344 38.18 

Total 
(ll 

= 0 111 ..... bl) 
.µ cG 
t1I .µ 

> i:: 
J..I 111 
111 0 
(I) k 

,.Cl Cl) 
0 P-t 

22 2.44 
118 13.10 

58 6.43 
14 1.55 
66 7.34 
18 1.99 

200 22.20 
122 13.55 
87 9.66 
45 4.99 
13 .1.44 
4 .44 

83 _9.20 
2 .22 

49 5.45 

901 100.00 

\0 .... 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE XI 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF MAY, 1960-61 FISCAL YEAR 

A B C D E F 
(ll (ll (ll (ll (ll fl) 
i:: 1::1 s:: s:: c:: 1::1 0 Q) .-1 0 cu .-1 0 Q) r-1 0 Q) .-1 0 Q) .-1 0 Q) .-1 

..-1 bO ct! ..-1 
bO "' 

•r-1 bO ct! .... 
bO "' 

..-1 bO ell •r-1 bO ct! .l,J 
"' .1,.1 

,I.I 
"' ,1..1 

.1,.1 ell .l,J .1,.1 C\'J ,I.I ,1..1 "',1..1 .u ct! .u 

"' .u 0 ~ ,I.I 0 a1 ,1..1 0 "' ,1..1 0 ~ .u 0 a1 .u 0 > s:: E-1 s::: E-1 > i:: E-1 > i:: E-1 g E-1 :> &I E-1 k Q) k CIJ k Cl) 

"" 
(I) $-1 1-1 {I) 0 tf-1 Cl) 0 \1-1 <U 0 \1-1 Q) C) tf-1 Q) 0 \1-1 Q) C) 1H 

flJ 1-1 0 Ol $-1 <) fl) ~ 0 (ll 1-1 0 ti) k 0 flJ ""0 ,.0 (IJ .0 Q) ..0 ..0 (I) ,0 . Cl) ,.0 Cl) 
0 ~ 0 11,i 0 Pol 0 p.. 0 p.. 0 ll,i 

29 2.32 3 .24 23 1.84 
12 .96 1 .08 7 .56 12 .96 

98 7.84 
26 2.08 72 5.76 30 2.40 

6 .48 55 4.40 36 2.88 
8 .64 30 2.40 14 1.12 

13 1.04 20 1.60 12 .96 
- 265 21.20 

81 6.48 2 .16 50 4.00 
85 6.80 
54 4.32 

1 .08 3 .24 3 .24 
62 4.96 21 1.68 5 .40 14 1.12 

2 .16 5 .40 1 .08 
5 .40 1 .-08 19 1.52 61 4.88 3 .24 

Total 
(ll 

s:: 
0 Q) 

..-1 bO 
.1,.1 "' ~ .u 

g 1-1 
Q) C) 
fl) k 
,0 Q) 

0 ll,i 

55 4.40 
32 2.56 
98 7.84 

128 10.24 
97 7.76 
52 4.16 
45 3.60 

265 21.20 
133 10.64 
85 6.80 
54 4.32 

7 .56 
102 8.16 

8 .64 
89 7.12 

141 11.28 122 9.76 449 35.92 97 7.76 376 30.08 65 5.20 1,250 100.00 

\0 
N 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE XII 

OBSEB. VATIONS OF WORK SAMPLING STUDY OF EMPIDYEE ACTIVITY -BY ELEMENT AND 
DEPARTMENT FOR MONTH OF JUNE, 1960-61 FISCAL YEAR 

A B C D E F 
ti) fl.) fl.) fl.) fl.) ti) 
s::: r::: i:: i:: i:: i:: 
0 Q) .-l 0 (IJ .-l 0 (I) .-l 0 cu .-l 0 (I) .-l 0 cu .-l 

'" bO CII '" bO tis .... bO ell '" bO C11 '" bO <If '" bO ell .u ·a, .u ,U. . Cl$ .i,J .u ell .u .u CII .u .u !IS .u .u CII .u 
<IS .u 0 : .u 0 

·~ 
.u 0 co .u 0 CII .u 0 CII .µ 0 > r:= E-1 f::J (;-t m e-i :> i:: E-1 :> i::: E-1 :> s::: E-1 k © k © . k k G! k <I.I k © cu () 11-1 Q) () ~ cu 0 1M (!) 0 1,14 (jJ 0 4-1 (!) 04-1 

ti) k 0 11.1 k 0 Cl) k 0 Ol k 0 tll k 0 00 1-1 0 
.0 (!) .0 © .0 (I) .0 (!) .0 <U .0 <U 
0 P4 0 P4 0 P4 0 p.. 0 p.. 0 p.. 

22 .65 3 .09 15 .43 89 2.60 
62 1.81 16 .46 6 .17 18 .52 4 .12 

219 6.38 
25 .73 14 .41 45 1.31 

760 22.15 8 .24 69 2.01 
150 4.37 20 .58 33 .96 

1 .03 10 .29 7 .20 10 .30 6 .17 
3 .09 1 .03 671 19.55 

27 .79 45 1.31 63 1.84 1 .03 
71 2.07 
58 1.69 

70 2.04 
347 10.11 3 .09 4 .12 4 .12 

-· 
83 2.41 62 1.80 3 .09 2 .06 20 5.8 
19 .56 12 .35 3 .09 7 .20 2 .06 

151 4.40 6 .18 37 1.07 7 .20 29 .85 
8 .23 

Total 
ti) 

i:: 
0 Q) 

'" bO 
.u co : .u 

i:: 
k Q) 
<U u 
ti) k 
.0 (I) 
0 p.. 

129 3. 77 
106 3.08 
219 6.38 
84 2.45 

837 24.40 
203 5.91 
34 .99 

675 19.67 
136 3.97 
71 ·2.01 
58 1.69 
70 2.04 

358 10.44 
170 4.94 
43 1.26 

230 6. 71 
8 .32 

1,939 56.52 172 5.01 348 10.14 127 3.73 840 24.48 4 .12 3,431 100.00 

\0 
w 



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE XIII 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPIDYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF JULY, 1960-61 FISCAL YEAR 

A B C D E F 
tll tll tll tll tll t/l s:: s:: s:: s:: s:: s:: 
0 (I) ..... 0 (I) ..... 0 (I) ..... 0 (I) ..... 0 (I) ..... 0 (I) ..... ..... tlO CII ..... bO C11 . ... tlO C11 .... tlO C11 ..... tlO CII .... tlO (IS 
,i.J I'd ,i.J ,i.J <ti ,i.J ,i.J CII .u ,i.J (IS ,i.J ,i.J Cl! ,i.J ,i.J Cl! ,i.J 
(IS .u 0 ct! ,I.) 0 (IS ,i.J 0 (IS ,i.J 0 (IS .u 0 !ti ,i.J 0 > s:: E-i > s:: E-1 > s:: E-1 > s:: E-1 > s:: E-1 :> s:: E-1 
1-1 (I) 1-4 (U 1-4 (I) 1-4 (I) 1-4 (I) 1-4 (I) 
(!) () 4-l (I) 04-l (I) () 4-l (I) 0 4-l (l) 0 4-l (i) () 4-l 
t/l 1-4 0 t/l 1-4 0 t/l 1-1 0 {J) 1-4 0 {J) 1-4 0 {J) 1-1 0 

,Cl (I) ,Cl Cl} ,Cl (lj ,Cl (I) ,Cl (I) ,0 (I) 
0 P-t 0 P-t 0 P-t 0 P-t 0 P-t 0 P-t 

12 .57 7 .34 83 3.98 86 4.12 
32 1.54 14 . 67 30 1.44 2 .10 6 .29 

2 .10 
63 3.02 52 2.49 

17 .81 13 .62 
13 .62 5 .24 81 3.88 8 .38 

21 1.01 13 .62 
5 .24 13 .62 602 28.83 
1 .05 47 2.25 17 .81 

232 11.11 
94 4.51 

90 4.31 
13 .62 16 .77 
6 .28 52 2.49 23 1.10 2 .10 5 .24 
7 .34 3 .14 8 .38 1 .05 

28 1.34 30 1.43 61 2.92 6 .29 55 2.63 
111 5.31 

Total 
t/l 
s:: 
0 (I) ..... tlO 
,i.J (IS 

~ .u 
s:: 

1-4 (I) 
(I) () 
{J) 1-4 
.0 (I) 
0 P-t 

188 9.01 
84 4-.40 

2 .10 
115 5.51 

30 1.43 
107 5.12 
34 1.63 

620 29.69 
65 3.11 

232 11.11 
94 4.51 
90 4.31 
29 1.39 
88 4.21 
19 .91 

180 8.61 
111 5.31 

220 10. 53 138 6.61 888 42.53 80 3.36 755 36 .16 17 .81 2,088 100.00 

\0 
,J:--



Department 

Element of 
Activity 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

APPENDIX TABLE XIV 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF AUGUST, 1960-61 FISCAL YEAR 

A B C D E F 
Cl) Cl) Cl) Cl) ti) Cl) 

i:: i:: i:: i:: i:: i:: 
0 (I) ,-..f 0 (I) ,-..f 0 (I) ,-..f 0 (I) ,-..f 0 (I) ,-.j 0 (I) ,-..f 

•r-f bO Cl! •r-f bO ('\I •r-f bO t1I o,-f bO t1I o,-f bO t1I o,-f bO ti! µ cuµ µ cuµ µ coµ µ coµ µ qS µ µ <ISµ 
co µ 0 Ill µ 0 co µ 0 co µ 0 co µ 0 co µ 0 
:> i:: H :> i:: H > i:: H :> i:: H :> i:: H :> i:: H ,.., (I) ,.., (!) ,.., (I) ,.., (I) ,.., QJ ,.., (I) 
(I) 0 4-1 (U 04-1 (I) 0 4-1 (I) (.) 4-1 (I) u 4-1 (U 0 4-1 
Ul $.I 0 Cl) $.I 0 (I) $.I 0 Cl) ""'0 Cl) 

""' 0 
Cl) $.I 0 ..c (I) ,..0 (I) ,..0 al ,..0 (I) ,..0 (I) .0 (I) 

0 i:,... 0 ~ 0 ~ 0 ~ 0 ll-1 0 ~ 

6 .35 10 .57 32 1.81 53 3 .01 14 .80 
38 2.16 4 .23 85 4.84 2 .11 

4 .23 
23 1.31 12 .68 37 2.10 

3 .17 24 1.37 10 .57 
6 .34 6 .34 36 2.05 1 .06 

31 1. 76 25 1.42 
11 .63 417 23.72 

35 1.99 31 1. 76 134 7.62 14 .79 60 3.41 
164 9.33 

58 3.30 9 .51 
67 3.81 

1 .06 5 .29 
2 .11 43 2.45 9 .51 4 .23 3 .17 
1 .06 9 .51 40 2.28 1 .06 1 .06 
8 .45 34 1.93 63 3.58 48 2.73 5 .29 

19 1.08 -. 

Total 
(I) 

i:: 
0 (I) 

•r-f bO 
µ co co µ 
:> i:: ,.., (I) 
(I) u 
Cl) $.I 

,..0 (I) 

0 ll-1 

115 6.54 
129 7.34 

4 .23 
72 4.09 
37 2.11 
49 2.79 
56 3.18 

428 24.35 
274 15.57 
164 9.33 

67 3.81 
67 3.81 

6 .35 
61 3.47 
52 2.97 

158 8.98 
19 1.08 

171 9.73 226 12.86 692 39.36 66 3.75 522 29.69 81 4.61 1,758 100 .00 
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APPENDIX TABLE XV 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR MONTH OF SEPTEMBER, 1960-61 FISCAL YEAR 

Department A B C 
00 (I) (I) 

i:::: r::! r::! .-1 
0 (l.l.-1 0 (l.l,-t O (l.lt,s 

.... bOtl! •.-1 bO~ •.-1 (11).U 
.W t\'.!.U .U lli.U .U tUO 
~ ,I.JI;) tt! .uo t'tl .UE-,l 
:> i::E-1 :> r::!f-l > r::! 
k @ k @ 1-1 (!J4-I 
@ \JI.I-! © o•~ <U uo 

Element of oo 1-1 o oo 1-1 o oo 1-1 
,Q (1) ,.Q (lJ ..0 (I) 

Activity __ .. o ~ o p.,i o fl.t 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

6 
3 

19 

8 

22 

4 
4 
6 
4 

76 

.57 

.28 

1.79 

.75 

2.07 

.38 

.38 

.56 

.38 

7.16 

16 1.51 

16 1.51 

32 3.02 

2 
43 

28 
9 

12 
2 

39 
92 
10 

4 
7 
3 

18 
75 

344 

.18 
4.05 

2.64 
.85 

1.13 
.19 

3.68 
8.67 

.94 

.38 

.66 

.28 
1. 70 
7.07 

32.42 

D 
(I) 

r::! 
0 

""' ,I.I 

: 
1-1 
(l.l 
(I) 

..0 
0 

5 
18 

27 
119 
162 

2 

16 

1 
7 
4 

31 

392 

Q,I .-1 
bO ttl 
tt! .u 
,I.I 0 
r::! E-l 
(ti 
u 4-1 

~ 0 
fl.I 

.47 
1. 70 

2.54 
11.22 
15.27 

.19 

1.51 

.09 

.66 

.38 
2,92 

36.95 

E 
(I) 

r::! 
0 .... 
,I.I 

~ 
1-4 
@ 
00 

,.c 
0 

28 

174 

15 

217 

(l.l .-1 
bO t'tl 
tt! ,I.I 
.I,.! 0 
s:: E-t 
\l.) 
04-1 
k 0 
(l) 
P-i 

2.64 

16.40 

1.41 

20.45 

F 
I'll 
r::: 
0 

•.-! 
.µ 
tt! 

~ 
(ii 
(I) 

.0 
0 

Q) .-1 
bl' ffl 
ti! .w 
.µ 0 
s:: E-! 
© 
0 1.1-4 
f-1 Q 
(I) 
fl.I 

Total 
(I) 

s:: 
0 

""' ,I.J 

: 
1-1 
Q) 
(I) 

..0 
0 

35 
67 

3 
55 

128 
193 

4 
174 
47 
92 
26 
22 

5 
34 
11 
85 
79 

1,061 

Q) 
oO 
\'II 
,I.I 

i:: 
(l.l 
(J 
$-1 
Q) 

P-t 

3.29 
6.32· 

.28 
5.18 

12·.07 
18.19 

.38 
16.40 
4.43 
8.67 
2.45 
2.07 

.47 
3.21 
1.04 
8.10 
7.45 

100.00 
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Department 

APPENDIX TABLE XVI 

OBSERVATIONS OF WORK SAMPLING STUDY OF EMPLOYEE ACTIVITY BY ELEMENT AND 
DEPARTMENT FOR -MONTH OF OCTOBER, 1960-61 FISCAL YEAR 

A B C D E F Total 
fl.! co co fl) I'll {lj co 
c:: 1::1 s= 1::1 r:: 1::1 c::i 
0 ti),-! 0 Q).-1 0 Cl),-! 0 Q),-1 0 Cl),-! 0 QJ,-1 0 QJ 

.... bOt'II .... bOffl .... bOttl .... bOlit .... bOQI .... bOClt .... bO 
.U tti.U .U Cl!.U .U tll.U .u Cll.u .u 1.11.U .U a,.u .U QI 
t1I .UO ttl .UO QI ,I.JO QI .UO ell .UO QI ,1,.10 QI ,1.J 
> c::IE-1 > AE-1 > s::lE-1 > i;::e-,a > C::E-1 l> c::IE-1 > S:: 
k @ k (!j k QJ k (!,I k «I I,,! (!,I k 4) 
© Ull.M (I) O\M 1ti O\M CU 011-1 Q.I 04-1 II.I U\M CU 0 Element of w k e co k o co k o o, k o m k o 0 k e 0) k 

..0 QI ..0 Cl) .c QJ ..0 Q) .Q Cl.I .a QJ .c QJ 
Activity o ~ o f1l.t o P-4 o P-4 o ~ o p. Q e.. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Total 

35 

3 

29 
3 

2 

72 

4.82 

.41 

3.99 
.41 

.28 

6 

5 

27 

5 

9.91 43 

3 
.83 23 

63 
5 

.69 27 
3 

8 
118 
34 

3 
3.70 6 

4 
.68 11 

31 

.41 
3.17 

8.67 
.69 

3.71 
.41 

1.10 
16.23 
4.68 

.41 

.83 

.55 
1.51 
4.26 

1 

53 
21 

4 
2 

23 

.14 19 

7.29 
2.89 

110 

.55 2 

.27 
3.16 20 

2.62 

15.13 

.27 

2.76 

18 2.48 

23 
29 

63 
58 
88 

3 
110 

29 
118 
34 
29 

6 
39 

6 
61 
31 

3.17 
4.00 

8.67 
7.98 

12.11 
.41 

15.13 
3.99 

16.23 
4.68 
3.99 

.82 
5.35 

.82 
8.39 
4.26 

5.90 339 46.63 104 14.30 151 20.78 18 2.48 727 100.00 
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