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ENERGY USE IN ~GRICULTURAL PROCESSING: . 
A-SUMMARY OF SELECTED INDUSTRY GROUPS 

IN THE MIDWEST 

summary of Important Findings 

This report presents energy use data from a random sample of midwestern 

firms involved in food processing and related activities. The data indicated 

(1) the importance of specific fuels in several food industries, (2) a re-

lationship between fuels used and firm size, and ( 3) the nature of seasonal 

demand. for·various·fuels in those industries. 

·Importance of Individual Fuels 

Most fuels are used in generally characteristic ways: gasoline usually 
. . 

.. serves as a motor fuel, n~tural ~as mostly serves as a source of heat energy. 

·so, the fuels consumed in a particular industry reflect (1) the physical act-

ivities carried out in that industry, (2) the proportion of smaller firms and 

larger firms, (3) ayailable technology--which determines. what fuels are applic- .· 

able to a given physical activity-...;and .(4) relative prices of. fuels. 

It is not surprising, for instance,.that natural gas was the most.important 

energy source among sample firms. Natural gas has been one of the least expensive 

energy sources, at least in the last three to four decades.· Most firms. in.the 

sample performed some type of. processing which required heat energy; and almost 
. . 

all fi:rrnsrequired some space heating~ Technology is rarely limiting in appli-
·.··:1 •. · 

c.itions requiring direct heating via natural gas. 

In Table I; fuels are .ran.ked according' to their importance to the entire 

sample. The proportion of the,sample's energy supplied by each fuel, and charac:ter-

istic uses· of each fuel are also presented. 
. . 
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FUEL 

Natura 1 Gas . 

Fuel Oil 

Electricity 

LP Gas 

Coal 

Diesel 

Gasoline 

TOTAL 

Table I 

Energy Supplied by Major Fuels, 
and Characteristic Uses 

Percentage of 
Energy Supplied 

61. 3 

15.8 

12.4 

3.9 

2.9 

2.2 

1. 5 

100.0 

vi 

Characteristic Uses 

HEAT ENERGY: direct heating, 
process steam, etc. 

HEAT ENERGY: direct heating, 
process. steam, etc. 

PHYSICAL ENERGY: motors: re
frigeration, ~aterials handling, 
etc. 

HEAT ENERGY: direct heating, 
process steam, space heating, 
etc. 

(Insufficient observations) 

MOTOR FUEL: heavy truck trans
portation, some deliveries, etc. 

MOTOR FUEL: mostly smaller 
vehicles, for deliveries, etc. 



.... .-.,, 

Natural gas and fU:el c;:>il were mainly utilized as sources of heat energy. 
. . ... . . ' .. . .· . . . .. 

. They were extremely impor·tant. in large scale, industrial-type proc~ssing act.iv-
. .. ' ·=. 

ities. Examples are: meatpacking, fruit and vegetable canning, and o:i.lseed 
. . . 

("soybean) processing .. 
. ' . . . . . 

. Electricity was so~etimes used in heating I but Illore often served as a 

source of physical energy: to drive compressors in refrigeration; ox- to ex-

trude, g:rind, mix, or move materials in the production process. Lighting was .. 

a widespread use of electricity, but.was of relatively minor importance as a 

.. · proportion of total electricity consumed. Among. firms in the sample, large-

scale processing_ operations were again the chief users of efectricity. However,

as a proportion of energy con~umed by individual firms, electricity was generally 

more irrip_orta1:1t to small firms: . grain elevators, warehouses, freezer provisioners, 

etc .. Electricity_ powered a wider variety of functions in small firms than in . · .. · 

large ones .. Large fi:plls also benefi tted from techno!ogic and economic efficie~c~es 

that accrue to size. That is ta say, economies of size in electric energy use 

were evident in most industry groups. 

LP gas was most. commonly used as a heat energy source. Among large .firms 

in tbe sample it was often.used along with, or as a substitute for, natural gas 

and fuel oil. Like electricity, ·though, LP gas was more important to small firms; 

especially grain. elevators and farm suppliers/grain handlers. Ready availabi_lity 

in rural and small urpan areas may have contributed to greater LP gas use by small 
. : .. . .. ., 

firms. .small firnis were more often located away from natural gas pipelines. 

coal appeared to. be ~elied on mostly for heat energy. However, c6aT use in 
. . 

.. .. . . . 
. . . - . . 

. this sample wa:s no;t widespread. Since coal was important to only 5 percent of . 
: . . . 

. sample .. firins, generalizations. about how. coal is used in Midwest food procesi:;ing 

cannot be drawn from the data. 

·. Diesel. and gasoline are most important as motor fuels. Among sample firms, 

" i .i 



transportation of raw and finished products was the major use of these two 

fuels. Both were also used in processing, but to a very limited.extent. Diesel 

fuel and gasoline were relied on most heavily by wholesalers, Y.?'arehouses, ·and 

farm supply retailers. Transportation was a major function of these firms. 

Fuel 'l'ype/Firm Size Relationship 

The discussion immediately above suggests that. some fuels were used to a 

greater extent by large firms involving heavy-industry, while other fuels were 

relied upon more by small firms. This fuel type/f"irm size relationship was · 

tested using simple regression analysis. The percentage of energy derived from 

diesel, gasoline, electricity, and LP gas (combined) was found negatively related 

to firm size. The percentage of energy derived from natural gas and .fuel oil 

(combined). was found positively related to firm size. · Both relationships were 

significant at the 0.001 level. 

Seasonal Energy.Consumption 

.Demands for specific fuels were quite seasonal in many of the industry groups 

. studied. Such seasonal consumption seemed most related to variations in through

put, thbugh respondents' throughput data were inadequate to allow statistic;al in

ference on this point. Climatic conditions also effect fuel consumption: seasonal 

demands for heating and refrigeration energy were greatest in winter and summer, 

respectively. 

Some fuels exhibited seasonal consumption patterns which were similar across 

most industries. · Natural gas consumption often fell in winter, especially among 

large firms. This was because they had iriterruptable-service gas contracts. 

Fuel oil and LP.gas were common substitutes for natural gas during winter, .and 

were sole sources of winter energy for space heating in many firms. Electricity 

exhibited little seasonality except where it was used inrefrigeration systems 

(creating high summer demand) or in highly seasonal activities such as vegetable 
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canning. Use of diesel fuel and gasoline appeared.mostly related to transporta

tion activity. 
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Introduction 

Energy Use in Agricultural Processing: A Summary 
of Selected Industry Groups in the Midwest 

Food-related activities in the U.S., including agricultural production, 

involve about 16.5 percent of the nation's total annual energy consumption. 

Processing raw food products, transporting, and marketing to the final consumer 

together account for about two-fifths of this 16.5 percent~-more than twice the 

energy needed for agricultural production of food. 1 Yet, a I ittle data is avai I-

able on energy consumed in getting food from its raw state to the form consumers 

take home from grocery stores or eat at restaurants. 

This report addresses energy use in food processing, food marketing, and 

related industries. Results from a survey of midwestern firms in various food 

industries help describe (1) quantities of each energy source used, (2) season-

al consumption of each energy source, and (3) other energy use characteristics 

of these industries. This information should enable more infbrmed discussion 

and deci~ions concerning (~) fuel al location to specific food industries, (b) 

timing of al locations with need, and (c) conservation of energy within food 

industries. 

The report is organized into three sections. First, data sources and re-

porting methods are described. Second, typical functional roles and importance 

of each fuel are discussed, along with fuel type/firm size relationships. Finally, 

1The 16.5 percent of annual energy consumed in food-related activities ls 
broken down as fol lows: 2.9 percent for agricultural production; 6.5 percent 
f6r processing, transportation, and marketing, and 7.1 percent for cooking and 
other food preparation by customers. 
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total and seasonal rel lance on partlcular fuels are described for eight major 

food industry groups. 

Data Sources and Reporting Methods 

The Sample 

Energy data were gathered from a random sampl~ of midwestern food and feed 

processing and marketing firms, drawn from a master I ist maintained by the Agri-

cultural Stabi I ization and Conservation Service CASCS). SI ightly over 200 firms 

completed usable questionnaires. Firms provided data on (1) the quantity, type, 

and gross value of products/services produced, (2) quantities of each energy 

source-~fossi I fuels, electricity, etc.--consumed each month, from Apri I 1977 

through March.1978, and energy conservation measures they had initiated. 

Geographically, the sample was drawn from North Central and Great Plains 

states ( 111 inois, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North 

Dakota, Ohio~ South Dakota, and Wisconsin). The sample represented a random 

cross section of most food-related industries in this region. However, data 

from the sample cannot be considered random: bias may have existed among firms 

responding to the mai I questionnaire. 

Respondent Classifications 

Respondent firms were grouped according to their three-dig1t Standard In

dustrial Classification (SIC) codes. 1 Results are reported for each of these 

SIC groups (see T~bl~ 1). Other classifications--based on specific products, 

industries, gros~ sales categories, etc--are also used, but mainly to help ex-

plain e~ergy usage patterns for the broader, three-digit SIC groupings. 

1The Standard Industrial Classification is a four digit code designed by 
the Office of Management and Budget, u~s. government, to standardize reporting 
of industry statistics. The code def Ines industries based on the type of eco
nomic activity they involve. Since our data was classed based on the first three 
digits of the code it is categorized into broader industry groups than defined 
by al I four digits of the code. 



SIC 
Code 

201 

202 

203 

204 

207 

422 

514. 

. 542 
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Table 1 

TYPES OF FIRMS RESPONDING TO THE MAIL QUESTIONNAIRE. 

SIC 
Group Name 

Meat Products 

Dairy Products 

Canned and Preserved· 
Fruits and Vegetables 

Grain Mill Products 

Fats and Oils 

Public Warehousing 

Groceries .and Related 
Products 

Meat and Fish (Seafood) 
Markets, Including 
Freezer Provisioners 

Types of Firmi? 
Responding 0 

Pork, poultry,. beef, and mixed-specie meat 
packers; sausage, cured meat and other pre
pared meat processors; frozen, dried, and· 
·liquid egg producers. 

Fluid milk receiving and processing plants; 
nonfat dry milk, powdered milk, and con
densed milk processors; cheese.producers; 
butter producers. 

Fruit, fruit juice, and vegetable canners 
and processors; fruit products (pie fillings, 
fruit glazes, etc.) producers. 

Farm service and supply firms; corn (corn 
starch, dextrose, hominy,· grits) processors; 
livestock feed manufacturers. 

Soybean oil, meal, flour and soybean milk 
producers. 

co.ld storage food product warehouses; pota
to warehouses; grain cluster and warehousing 
firms. 

Food storage warehouses; egg handlers. 

Freezer and :locker provisioners; custom 
meat and meat product processors. 

NOTE: Data collected forSICs 205, 206, 208, and 209 contained too few observa
tions to report separately. Observations from these SICs are included, 
however; in data aggregated for the entire sample. 



.. 

4 

BTU Conversions 

Firms in the sample were asked to report quantities of coal, diesel fuel, 

electricity, fuel oi I; gasoline, I iquified petroleum gas <LP gas), and natural 

gas us~d in .al I parts of their operations. Reported fuel quantities w:ere con

verted to British thermal units {Btu~). (See Table 2 for the convers.ion f~ctors 

used.} This conversion a I I owed comparison Of the energy obtained from each fue I, 

rather t.han just comparing .fuel quantities. 

Uses and Importance of Energy Sources in the Food Industry 

Importance· of Specific Fuels 

Table 3 shows how fuels ranked In importance to the entire sample. 

Natu~al gas was by far the most i~portant energy source. It provided near-

1 y two-:-th i rds of a 11 energy consumption reported by the samp I e. This substant i a I 

use of natural gas is due~ in consid~rable measure, to its availability and fav

orable price. Natural gaswas used most heavily by large industrial-type process

ing firms. Smal.ler firms in the sample--those involved in service activities, 

transportation, reta i I i ng, etc. --on average used I ess tot a I energy, but a I so had 

a proportionally smaller reliance on natural gas. In general, the most important 

u~es of natural gas were in direct heating and in heating water to produce process 

steam. 

Like natural gas, fuel oi I use appeared heaviest among large firms. Apparent

ly, firms on interruptable-service natural gas contracts tended to substi'tute fuel 

oi I .for natural· gas when supplies of the latter were I imited. This could be a 

major reason for fuel oi I to tank second to natural gas in energy importance. Major 

·uses of fuel oi I were I ikely the same as for natural gas: direct heating, and heat

ing water to produce steam piped into plant processes. 

Electricity was an i~portant and fairly universal power ~upply fo~ both large 

and smal I firms. However, smal I firms in the sample tended to use larger ~roper-



Table 2 

FUEL-BTU CONVERSION FACTORS 

Fuel Unit BTUs per Unit 

Coal Ton 22,800,000 

Diesel Fuel Gallon 138 '700 

·Electricity Kilowatt Hbur 3 ,412 

Fuel Oil Gallon 138 '700 

·Gasoline Gallon 125,000 

LP Gas Gallon 95,500 

Natural Gas Cubic Foot 1,021 

NOTE: BTU Values are amounts theoretically obtainable from .each fuel unit. 
Energy inefficiencies in the production or consumption of these fuels 
are not accounted for. 
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Fuel 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

Coal 

Diesel 

Gasoline 

. TOTAL 

Table 3 

PERCENTAGE OF TOTAL ANNUAL ENERGY NEEDS 
MET BY VARIOUS FUELS, FOR THE 

ENTIRE SAMPLE 

Percentage 

6 

of.Energy Supplied 

61.3 

15.8 

12.4 

3.9 

2.9 

2.2 

1.5 

100.0 
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tions of electricity than did. large firms. Large firms may tend to use energy 

sources (i.e., natural gas) which have historically been cheaper than electrici

ty, for plant operations which smal I firms accomplish via electricity (i.e., 

refrigeration). Uses of electricity were qu1te varied but typically included 

refrigeration, grinding, crushing, mixing, and material movement through pro

duction processes. 

LP gas was more I ikely to be relied upon by smal I firms than large fir~s .. 

Avai labi I ity could be a facfor in this pattern. Smal I plants are often locate~ 

awaY from a natural gas pipe I ine, but large firms have tended to locate where 

thefe was natural gas due to cost considerations. Indications are that LP gas 

app I i cat i ans common I y i nvo I ved space heat i rig or direct heating in p I ant proce.sses 

(such as grain drying). 

Coal use by firms in this sample is not I ikely representative of the food 

industry. Only·a handful of .firms reported using any coal at al I. Moreover, 99 

percent of the coal consumed was used by one extremely large plan+. Therefore, 

though coal provided more total energy to the sample than did either gasoline or 

diesel, results should not be considered representative of the food processing. 

industry. 

The data on diesel and gasoline use is the least rel-lab le in this. study. 

Some firms reported only diesel a~d gasoline used directly in processing. Others 

reported diesel and gaso Ii ne used for transportation. Thus, our data overesti-

mate the diesel and gaso Ii ne used for transportation. Thus, our data overestimate 

the diese.I and gasoline used directly for processing, but under~report the amount 

used for transportation of raw and/or processed commodities. We do know that 

smaller firms reported a proportionally heavier use of diesel ~nd gasoline use 

than did larger firms. This may have resulted from the considerable involvement 

of smal I firms· in product ~lstribution, service, and retai I ing activities .. 
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Fuel Type/Firm Size Relationships 

As noted above, the use of certain fuels appeared related to firm size. 

Large firms (as measured by value of gross sales) relied most heavily on natural 

gas and fuel oi I, while smal I firms rel led more heavily on diesel fuel j gasoline, 

electricityj and LP gas. To test this relationship a regressron analysis was 

completed, using the percentage of energy each firm obtained from various fuels 

1 as a dependent variable of gross sales. 

Figure 1 shows the estim~ted statistical relationship between firm size 

and type of energy consumed. The sol id I ine in Figure 1 represents the per-

centage of total energy which firms obtained from diesel, gasoline, electricity, 

and LP gas combined. The percentage of energy obtained from these fuels decreases, 

moving from left to right in Figure 1, while average firm size increases. The 

broken (dotted) I ine in Figure 1 represents the ~ercentage of total energy obtained 

from natural gas and fuel oi I, combined. As firm sizes increase firms tend to 

derive a larger proportion of their ener~w from natural gas and fuel oil, combined. 

1Equations (1) and (2) resulted from ~he regression analysis. Neither model 
has a high coefficient of determination (R ), which attests to the extreme vari
ab1 I ity in factors affecting fuel use among firms, and to the problem of using 
gross sales as a measure of firm size. However, t-tests on parameter estimates 
for the independent variable, gross sales, were significant at the 0,0001 level 
in both mode Is. 

( 1) Percentage of tota I energy from 
diesel, gasoline, electricity, = 
and LP gas, combined. 

(2) Percentage of total energy from 
natura I gas and fue I o i I, com
bined. · 

"? 

~ine (2.046 - 0.084 · loge gross sales~,_ 
R2 = 0.1219 

(sine (-0.52 + 
? 

0.086 · loge gross sales~~ 
R2 = 0. 1256 

To stabi I ize variance in the error terms an arc sine transformation was 
used on the dependent variable. Thus the original form of the model was: 

2 • a re sine ( Y. ) = S + S 1 ( X. ) 
where Yi is the valuk of th~ dependenf variable 1n the ith observation, S and 
s1 are parameters, and X. is the value of the independ~nt varia~le on the0 ith 
tr i a I. 1 
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This statistical relationship between energy source and firm size was quite 

strong. That is, there is on1y a very smal I chance that the estimated relation-

ship does not represent the true fuel/type firm size relationship. 

Fuel Con~umption and Seasonality 
for Eight Food Industry Groups 

As discussed in the previous section, rel lance on particular fuels was gen-

era I ly found related to plant size and to type of physical activity performed (cook-. 

ing, grinding, cooling; space heating, etc.). Variations in season,al consumption 

of fue Is was found re I ated to p I ant throughput and to type of phys i ca I activ i.ty per-

formed. In this section the energy contribution of major fuels, and seasonal con-

.sumption of those fuels, are described for eight food industry groups. 

How the Data are Presented 

As mentioned, respondent firrns were classed into eight groups based on their 

three-digit Standard Industrial Classification codes. Within some groups subgroups 

were also identified. These subgroups represented more narrowly defined industries 

than did the three-digit SIC groupings. 

Tables .in this section show, for each group 0r subgroup, (1) the percentageof 

total enerqy consumption coming from each fuel, (2) seasonal consumption of each fuel 

and (3) seasonal consumption of all fuels combined. The percentage of totar energy 

s8ppried by each fuel (item 1) was computed by dividing the BTU contribution of that 

fuel by the group's total reported BTU consumption. Seasonal consumption of each 

fuel (item 2) and of al I fuels combined (item 3) are presented as monthly energy use 

indexes. These indexes were computed by dividing fuel consumption in a given month 

by the average monthly consumption of that fuel (or fuels). 

To Bxarnine energy consumed in processing separately from that consumed Tn 

transportation, gasoline and diesel fuel were assumed to be used only for trans-

. portation. This assumption facilitates examining the energy suppl led by fuels 

which are used almost solely in processing"and/or plant operations. Thou.gh not 



entirely val id, the assumption reasonably represents reality: ~nly small 

amounts of gasoline and diesel fuel suppl led energy directly to processing. 

Average gross sa I es figures are presented for each group, as a proxy 

for average firm size. These sales figures were derived from medians of 

gross sales classes reported by f.irms on the mail questionnaire. (Refer to 

Tab.le 4 to see class ranges and medians, in dollars.) Classes reported by 

each firm were used to compute group average gross sales, in the fol lowing 

manner: <1r For each group, the median of ~ach gross sales class was multi-

p Ii ed by the number of firms reporting in that c I ass, and the resu I ts summed 

across ~I I nine gtoss sales classes. (2) This sum ~as divided by the number 

11 

of firms in the group .. · The result might best be termed an "average of medians'' 

of the gross sales classes reported. Therefore, gross sates figures reported 

flgures are useful only in making loose, ordinal comparisons between groups. 

Meat Products Group CSIC 201) 

About two-thirds of the firms report1ng in SIC 201 were. meat or poul{ry 

packers; the rest being either specialty meat processors or egg product process-

ers. Th_irteen beef packers com~rised about two-fifths of the. gtoup but accounted 

for over half the reported energy consumption. The remainder of the group con-

sisted of six saus~ge and prepared meat firms, four poultry packers, and a few 

po~k and mixed-specie meat packers and eg~ product processors. In the discussfon 
. . . . 

. . 
which.fol lows, the entire group and a subgroup are considered. The subgroup con-

sists of the hineteen meat and poultry packers. 

; Total energy seasonality. Looking at the "Al I Fuels" row on Tables 5 and 

6, one finds no pattern evident in seasonai energy consumption: "above average" 

and "below average" months are fairly randomly distributed over the year. Datc:r 

on monthly output were inadequate to al low computing an out~ut-weighted season-

a~ity index. Such an index would have faci I itated separation of purely seasonal 



Gross 
Sales Class· 

2 

3 

4 

5 

6 

7 

8 

9 

Table 4 

GROSS SALES CLASSES OF 
RESPONDENT FIRMS 

Class Gross Class Median 
Sales Range Gross Sales 

$ 0 - $ 99,999 $ 50,000 

$100,000 - $249,999 $175 ,000 

$250,000 - $999,999 $625,000 

$1 - 4. 99 m i I I ion $3,000,000 

$5 - 9. 99 mi I I ion $7,500,000 

$10 - 19. 99 mi I I ion $15,000,000 

$20 - 29.99 million $25,000,000 

$30 - 39. 99 mi I Ii on $35,000,000 

$40 mil I ion or more $50,000,000 

12 

Number of 
Firms in Class 

10 

15 

30 

49 

26 

20 

6 

2 

21 



FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

Coal 

PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No. of 
Obser

vat ions1 

21 

9 

23 

5 

·O 

.N/A 

5 

9 

. N/A 

N/A 

Table 5· 

S. I.C. 201 - MEAT PRODUCTS 

INDEX OF MONTHLY ENERGY USE (BTUs) , BY FUEL TYPE 

(April 1977 through.March 1978) 

APR 
'77 

1.16 

0.33 

0.81 

0. 56 

MAY 
'77 

1.03 

0.12 

0.85 

0.00 

JUN 
'77 

1. 21 

0.21 

1.04 

0.00 

1.03 0.92 1.10 

0.98 0.92 1.04 

0.67 0.69 0.93 

0.89 0.85 1.01 

1.02 0.92 1.09 

JUL AUG 
'77 I 77 

0.89 0.95 

0.22 0.36 

1.05 1.10 

o.oo 0.56 

.SEP 
'77 

1.17 

0.26 

1.11 

o.oo 

0 . 8 7 . 0 . 94 . 1. 0 9 

Oi91 0.94 0.96 

0.89 1.08 1.45 

0.90 0.99 1.12 

0.85 0.94 1.09 

OCT 
'77 

1.29 

0.18 

1.07 

0.02 

1.16 

0.91 

1. 32 

1.04 

1.15 

NOV 
'77 

0.94 

0.11 

1.44 

0.00 

0.99 

1.02 

1.10 

1.05 

0.99 

DEC 
'77 

0.92 

2.18 

0.92 

3.32 

JAN. FEB 
'78 '78 

0.88 0.62 

2.99 3.59 

0.92 0.78 

4.18 2.19 

1.03 1.07 0.89 

1.07 1. 25 0.97 

1.08 0.92 0.91 

1.07 1.15 0.95 

1.03 1.07 0.89 

MAR 
'78 

0.89 

1.39. 

0.86 

1.13 

0.93 

0.98 

0.90 

0. 96 

0.93 

1 some firms supplied only annual or partial year (i.e., quarterly) data. Sea$onality indexes were computed using 
only observations reporting monthly data. 



Table 6 _ · 

MEAT PACKER.SUBGROUP OF S~I.C~ 201 _ 

INDEX OF MONTHLY ENERGY USE (BTUs) ; BY FUEL TYPE _ 
' . . ·: ·. . .· .· 

(April .197_7 through March 1978) 

No. of 
· Obser- - - APR- MAY JUN JUL AUG SEP -.OCT NOV DEC __ JAN FEB MAR 

FUEL .vationsl• '77 '77 '77 '77 '77 '77 '77 '77 '77 '78 '78 I 78 ·-

Natural Gas 14 l.18 l.08 l.30 0.90 "_ 0.97 1.21 1.33 0.89 0.87 o._83 -0~58 0.86 

.- Fuel Oil 8 0~26 0.13 0~13 0.23 0~30_ 0.28 0.11 - 0.12 2.19 3.12 3.67 l.46 

Electricity- 16 0.80 0.86· l.07 1.03 l.11 1.12 1.07 - l.61 0.92 0.86 0.75 0.82 

.LP Gas 3 -o.ao Q.00 o.oo (). 00 0.0·0 -o.oo 0.03 0.00 2.66 3.51 2.62 --1.59 

Coal 0 --- -- ·.·. 

PROCESSING FUELS N/A l.03 0.95 Ll5 0.87 0.94 Lll l.17·.· 0.96 1.00 l.04 0.88 0.90 

Diesel 3 0.:92 0.69 l;.19 0.62 0.77 0.87_ 0.63 1.09 ~- 30 _- 2.09 Q.88 -- 0.93 

Gasol:i_ne 5 0.60 0.65 0.95 0.94 l.14 1.68 1.46 1.11 1.04 0.84 0.83 -0. 76 

-- TRANSPORTATION FUELS N/A 0.74 0.67 1.06 0.80 0.98 l.33 ·1.10 1.10 1.16 1.38 0.85 0.83 

ALL FUELS N/A l.02 0.95 l.15 0.87 0.94 1.11 1.17 o.96 1.00 1.05 0.88 ·0~90 

- - : l -
firms supplied only annual or partial (i • e o I quarterly) data. seasonality indexes computed. using ·som~ year were 

only observations reporting monthly data. 
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weather effects from throughput effects (i.e., number of animals slaughtered). 

Natural gas and fuel oi I. As shown in Table 7, natural gas was the most 

important energy source, meeting nearly two-thirds of total energy needs. About 

four-fifths of energy used in processing was supplied by natural gas and fuel 

oi I combined. The .meat packer subgroup comprised only two-thirds of the group, 

yet ~ccounted for over four fifths of the group's consumption of ~hese two fuels. 

Rendering animal fats, cooking and drying by-products (tankage, blook, etc.), 

and coo I i ng processed carcasses require enormous energy inputs. These inputs, 

in large plants at least, most often come from natural gas and fuel oi I. 

These tw6 fuels exhibited a seasonal consumption relationship noted in 

several industry groups. In wint~r months one might expect natural gas consump

tion to be greater than normal due to added heating needs. However, natural 

gas use was curtailed during the November 1977 through March 1978 period. (See 

Tables 5 and 6.) A considerable portion of the sample had interruptable-service 

gas contracts and, svidently, experienced a disruption in service during the 

winter to which the questionnaire applied. Natural gas supplies were short dur

ing that winter, and natural gas deficits appeared to have been offset by increas

ed use of fuel oi I and LP gas. During winter months fuel oi I consumption was two 

to four ~imes the monthly average. 

Electricity was also important, supplying about one-fifth of total energy. 

Smal I plants were generally more reliant upon electricity than were large plants. 

Meat speciality (sausage making, meat curing, deboning, etc.) processor's, for 

example, wer·e qeneral ly smaller in size than the ~Jroup average, and derived about 

one-third of their total energy from electricity. Refrigeration, grinding, chop

ping, and mixing in meat-speciality plants; and refrigeration in smal I meat pack

ing plants, are activities which may have been more amenable to electricity than 

to other energy forms. 



Table 7 . ,• . ·. . 

S • .I .c. 201 - MEAT PRODUCTS GROUP, AND MEAT PACKER SUBGROUP 

PERCENTAGE OF TOTAL ENERGY OBTAINED FROM SPECIFIC FUELS 

{April 1977 through· March 1978) .··· 

· .. ·FUE.L•· 

Natural Gas. 

Fuel Oil 

Electricity 

LP Gas 

·coal 

PROCESSING FUELS 

· Diesel 

Gasoline·. 

TRANSPORTATION FUELS 

ALL FUELS 

MEAT PRODUCTS 
Avg. Gross Sales = $18.l million 

· No. of 
. Obsel:'-
. vations 

27 

. 15 

28 

5 

1 

30 

8 

. 15 

16 

30 

% 
of 

Processing 
Energy 

68.2 

11.1 

20.2 

0.4 

0.1 

.· 100. 0 

% .. 
of 

Total 
Energy 

. 62.4 

10. 2. 

18.5 

0.3 

0.1 

91.5 

6 .. 7 

1. 7 

8.4 

100.0 

MEAT PACKER . SUBGROUP 
·· Av9. Gross· Sales = $27.4 million 

% % 
No. of 
Obser
vations 

16 

17 

1 

19 

4 

7 

8 

19 

of·· ·.of 
· Processing. Total 

Eriergy · Eneigy· 

70.6 

·· 11. 3 

17.8 

0.3 

.. 0. 0 

100.0 

65.8 

.10.5 

. 16 .• 6 

0.3 

0.0 

93. 2 

1.0 

6.8 

100.0 



One reason for large plants to use ~mal ler proportions of electricity 

lies in economies of plant size. In most large packing plants refrigeration 

is complementary to processing activities. These plants use high volumes of 

pressurized steam in processing and clean-up operations; and, this steam can 

17 

be used to compress a refrigerant before it reaches the ki I I floor. Smal I 

plants may find such technology economically unfeasible. For them, refridger

ation and steam generation are usually carried out via separate systems. Hence, 

smal I plants rely mostly on electricity for refrigeration, while larger plants 

might use another fuel such as natural gas, from which they reap additional 

benefits. 

Greater electricity use in summer and fal I than in winter and spring could 

have resulted from increased refrigeration needs in summer and/or from greater 

plant throughput. However, the data were not sufficiently detailed to provide 

an explanation. 

Coal and LP gas contributed insignificaptly to energy supplies of the 

group. However LP gas, as mentioned above, appeared to be an important sub

stitute for natural gas during winter. Winter-time indices of LP gas consump

tion were as much as four times the monthly average. 

Transportation Fuels". Gasoline and diesel, combined, contributed about 

one-twelfth of the group's total energy; even less in the meat packer subgroup. 

·This res~lt agrees with the hypothesized firm size/fuel type relationship. Meat 

packers, being larger than the rest of the group in terms of gross sales, exhibit

ed less rel lance on gasoline and diesel fuel. Survey responses indicated these 

fuels were consumed mostly in transporting processed products. Increased gaso-

1 ine use over the summer and diesel fuel use in January may be the result of 

truck rnfrigeration unit use in the summer and bulk diesel purchases in the winter. 



18 

Dairy Products Group CS. I .C. 202) 

The sample of S. l.C. 202 consisted largely of cheese manufacturers (24 

firms; or about three-fifths). Besides cheese, these firms produced a wide 

range of complementary products and by-products of cheese manufacture: I iquid 

whey, condensed whey, dried whey, lactose, whey cream, etc. SI ightly over 

one-fifth of the sample firms were producers of non-fat dry milk, condensed 

milk, butter, and related products. The remainder were involved in raw milk 

receiving, processing (pasteurization, packaging, etc.), and delivery. In 

the fol lowing discUsslon, data from the cheese manufacturers and from the en

tire group are examined. 

Total energy ~easonal ity. Energy consumption was not greatly seasonal 

in this group. (See Tables 8 and 9.) Consumption below average was noticed 

in the fa! I, but again, output data are insufficient to explain this occurrence. 

Natura I gas and fue I o i I. As in the meat products group this fue I comb i na

tion was the major source of energy for dairy processors, providing 80 percent 

of al I energy consumed. (See Table 10.) Cheese manufacturers and powdered milk 

producers were especially dependent on these fuels. 

Energy serves in cheese processing for heating milk, product agitation, 

ma1ntaining temperatures during bacterial culturing and aging, and other activities. 

However, a very large portion goes into processing by-products and complementary 

products--dried whey, condensed milk, powdered milk, etc.--which require heating 

to evaporate water. Powdered milk producers are also big users of natural gas 

and fuel oi I. 

Differences in the propodions used of these two fuels should be noted. 

Cheese manufacturers used relatively larger proportions of fuel oi I than did 

the group as a whole, but used relatively smaller proportions of natural gas. 

A possJble reason is that fuel oil may have been more readily avai !able than 

natural gas, to the smaller cheese manufacturing firms. 



FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

Coal 

PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No. of 
Obser

vations 1 

17 

17 

27 

9 

0 

N/A 

7 

14 

N/A 

N/A 

Table 8 

S.I.C. 202 - DAIRY PRODUCTS 
c; 

INDEX OF MONTHLY ENERGY USE .· (BTUs) , BY FUEL TYPE 

APR 
'77 

1.18 

0.73 

1.02 

0.18 

1.05 

0.80 

1.16 

1.01 

1.04 

(April 1977 through March 1978) 

MAY JUN 
'77 '77 

1.25 1.28 

0.74 0.78 

1.05 1.16 

0.12 0.10 

1.10 

0.78 

1.20 

1.03 

1.10 

1.14 

0.61 

1.42 

1.09 

1.14 

JUL 
. '77 

1.12 

0.68 

0.92 

0.08 

AUG 
'77 

1.11 

0~10 

1.06 

0.13 

0.99 1.00 

0.74 0.86 

1.09 1.00 

0.95 0.94 

0.99 0.99 

SEP 
'77 

0.89 

0.82 

1.04 

0.13 

0.86 

0.75 

0.97 

0.88 

0.86 

OCT NOV 
'77 '77 

0.83 0.90 

0.70 0.91 

0.87 0.90 

0.11 0.27 

0.78 0.87 

0.18 0.83 

0.81 0.97 

0.56 0.91 

0.76 0.88 

DEC 
'77 

0.92 

1.83 

0.99 

2.10 

JAN 
'78 

0.86 

1.46 

1.02 

3.76 

1.13 1.09 

1. 36 1.80 

0.82 0.83 

1.04 1.22 

1.12 1.10 

FEB 
'78 

0.75 

1.39 

0.98 

3.88 

MAR 
'78 

0.91 

1.27 

1.00 

1.13 

1.01 0. 99 

2. 20 1.10 

0.81 0.91 

1.37 0.99 

1.03 0.99 

1 . 
Some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
only observations reporting monthly data. 



Table 9 

CHEESE MANUFACTURERS OF S.I.C. 202 

INDEX OF MONTHLY ENERGY USE (BTUs), BY FUEL TYPE 

(April 1977 through March 1978) 

No. of 
Obser- APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB 

FUEL vationsl '77 '77 '77 '77 '77 '77 '77 '77 '77 '78 '78 

Natural Gas 5 l.21 1. 27 1.35 1.22 1.18 0.81 0.76 o •. 84 0.93 o.~7 o .• 6s 

Fuel Oil 12 0.80 0.91 0.92 0.85 0.80 0.95 0.80 0.93 1. 74 1.11 1.03 

Electricity 16 0.97 1.02 1.18 1.10 1.06 1.01 0.82 0.84 1.10 1.00 0.98 

LP Gas 3 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.12 2.10 3. 79 4.06 

Coal 0 

PROCESSING FUELS N/A 1.00 l.07 1.12 1.02 0.99 0.83 0. 73, 0.82 1.27 1.14 1.02 

Diesel 1 1. 78 1. 78 1.78 1.18 1.18 1.18 ·0.52 0.52 0.52 0.52 0.52 

Gasoline 11 1. 52 1.61 1.58 1.35 1.09 0.76 0.62 0.67 0.63 0.66 0.61 

TRANSPORTATION FUELS N/A 1.53 1.62 1. 59 1.34 1.10 0.77 0.62 0.67 0.63 0.66 0.61 

ALL FUELS N/A 1.02 1.09 1.14 1.04 0.99 0.82 0.73 0.81 1.25 1.12 1.01 

1 some firms supplied only annual or partial year (i.e. I quarterly) data. Seasonality indexes were computed 
only observations reporting monthly data. 

MAR 
'78 

0.88 

1.15 

0.92 

1.24 

0.99 

0.52 

0.88 

0.87 

0.98 

using 

N 
0 



Table 10 · 

S. I .C. 202 - DAIRY PRODUCTS GROUP AND 
CHEESE MANUFACTURER SUBGROUP 

PERCENTAGE OF TOTAL ENERGY OBTAINED FROM SPECIFIC FUELS 

(April 1977 through March 1978) · 

DAIRY PRODUCTS CHEESE MANUFACTURERS 
Avg. Gross Sales ·~ $10.0 million Avg. Gross Sales = $5.6 million 

FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

coal 

PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No. of 
Obser"°'.' 
vat ions 

20 

26 

33 

11 

0 

39 

9 

17 

20 

39 

% 
of 

Processing 
Energy 

68. 3 

18. 9. 

8.6 

4.2 

0.0 

100.0 

% 
of 

Total 
Energy 

63.4 

17.6 

8.0 

3.9 

0.0 

92.9. 

3.1 

4 •. 0 

7.1 

100.0 

% % 
No. of of of 
Obs er- Processing Total 
vat ions Energy Energy 

7 51.1· 49.6 

17 32.9 32.0 

22 7.6 7.4 

5 5.8 5.6 

0 o.o o.o 

24 100.0 94 .6 

2 1.3 

13 4.1 

14 5.4 

24 100.0 

N 



Seasonal use of natural gas and fuel oi I, along with LP gas, exhibited 

the pattern found in the meat products gtoup: natural gas consumption tel I 

in winter, while fuel oi I and LP gas consumption rose. Seasonal deviations 

from average were less in this group than in meat products, possibly because 

the proportion of smal I plants in this group was greater. As mentioned, smal I 

plants were less I ikely to be on interruptable~service natural gas contracts. 

Electricity provided about one-twelfth of processing energy. There was 

not much seasonal variabi I ity among cheese manufacturers, nor in the group as 

a whole. 

.22 

LP gas use was reported by about one-fourth of the group. Though unimport

ant relative to total energy consumption, LP gas appeared quite important during 

winter for space heating and as a substitute for natural gas. 

Jransportat ion fue Is. Ga so I i ne and di ese I , together, contributed I ess 

than 6 percent of the group's energy. However, they were quite important to 

dairy plants delivering milk, cheese, butter, etc., at the wholes~le level. 

Gasoline and diesel provided over one-third of the energy consumed by those firms. 

Canned and Preserved Fruits and Vegetables (SIC 203) 

Two thirds of reporting firms in SIC 203 were canners and/or freezers of 

fruits or vegetables. They are considered as a separate subgroup in the dis

cussion below. The other third consisted of firms making miscellaneous fruit 

or vegetable products--frozen dinners, fruit pies, fruit glazes, etc. Energy 

data for the subgroup and for the entire group are not greatly different, be

cause over 95 percent of reported energy use was by firms in ~he canning and 

freezing subgroup. 

Total energy seasonality. Seasonal fuel consumption, mostly related to 

plant throughput, was quite evident in this group. (See Tables 11 and 12.) 

Consumption was high from August through October, peaking in September at nearly 



No. of 
Obs er-

FUEL vations1 

Natural Gas 12 

Fuel Oil 5 

Electricity 13 

LP Gas 1 

coal 0 

PROCESSING FUELS N/A 

Diesel 2 

Gasoline 4 

TRANSPORTATION FUELS N/A 

ALL FUELS.·· N/A 

Table 11 

S. I. C;. 20 3 - CANNED AND PRESERVED FRUITS AND VEGETABLES 

INDEX OF MONTHLY ENERGY USE (BTUs), BY FUEL TYPE 

(April 1977 through .March 1978) 

APR .MAY JUN JUL AUG SEP OCT NOV 
.'77 '77 '77 '77 '77 '77 '77 '77 

0.54 0.62 0.76 1.09• 1.57 1.67 . 1.43 1.17 

0.28 0.26 0.24 0.07 0.14 0.09. 0.09 0.02 

0.58 0.65 1.28 1.34 1.72 1.68 1.60 0.91 

0.83 0.12 0.20 0.25 1.14 1.86 2.30 2.40 

. 0. 51 0.58 0.73 0.98 1.39 1.46 1.26 1.00 

1.12 2.40 2.15 0.74 1.46· 1.03 1.09 0.46 

1.41 0.10 . 2.00 2.81 1.25 . 1.01 0.62 0.52. 

1.28 1.48 2.07 1.88 1.35 1.03 0.84 0.49· 

0.54 0.60 0.78 1.00 1.38 1.44 1.24 0.97 

DEC JAN FEB 
'77. '78 '·78 

0.99 .0.86 0.74 

1.33 3.00 2.78 

0.63 0.56 o.4a 

2.03 0.82 0.00 

1.02 1.13 1.00 

0.33 0.45 0.29 

0.34 0.48 0.35 

0.34 0.47 0.33 

0.99 1.10 0.97 

1 firms supplied only annual or partial (i.e., quarterly) data. Seasonality indexes were computed Some year 
only observations reporting monthly data. 

MAR 
'·78 

0.50 

3.63 

0.52 

0.00 

0.94 

OAl 

0.44 

0,,43 

.0.91· 

using 



FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

Coal 

PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

Table 12 

FRUIT AND VEGETABLE CANNERS AND FREEZERS OF S.I.C. 203 

INDEX OF MONTill.Y ENERGY USE (BTUs) •, BY FUEL TYPE 

(April 1977 through March 1978) 

No. of 
Obser-1 APR 

vations . '77 

9 0.54 

5 0.29 

8 0.58 

1 0.83 

0 

N/A 0.51 

2 1.12 

4 1.41 

N/A 1.28 

N/A 0.54 

MAY 
'77 

0.63 

0.26 

0.64 

0.13 

0.58 

2.41 

0.71 

1.48 

0.61 

JUN 
'77 

0.77 

0.24 

1.32 

0.20 

JUL 
'77 

1.11 

0.08 

1.36 

0.25 

AUG 
'77 

1.59 

0.15 

1.76 

1.15 

SEP . OCT NOV 
'77 '77 '77 

1.70 1.44 1.16 

0.-09 0.09 0.03 

1.72 1.56 0.92 

1.86 2.31 2.41 

DEC 
'77 

0.99 

1.34 

0.63 

2.03 

o.74 0.90 1..41 1.48 1.26 o.99 i.01 

2.16 0.75 1~47 1.04 1.10 0.46 0.33 

2.00 2.82 1.26 1.02 0.62 0.52 0.34 

2.07 l.B8. 1.35 1.03 0.84 0.49 0.34 

0.79 1~02 1.40 1.46 1.25 0.97 0.98 

JAN FEB MAR 
'78 '78 '78 

0.85 0.73 0.50 

3.00 2.78 3.64 

0.54 0.46 0.50 

0~83 0.00 o.oo 

1.12 0.99 0.93 

0.46 0.29 0.41 

0.49 0.36 0.45 

0.47 0~33 0.43 

1.10 0.97 0.91 

1 some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
only observations reporting monthly data. 



50 percent above average. This period coincides with the harvest periods of 

many fruit and vegetable crops. In the spring, when temperatures are mi Id and 

. I ittle processing of fresh crops was occurring, there was less need for space 

heating and for plant process energy. In winter, throughput is I ikewise low 

but space heating needs were greater due to cold air temperatures; hence the 

reason for greater energy consumption in winter than in spring. 

Natural gas and fuel oi I were again major energy inputs, providing over 

85 percent of total energy, and over 90 percent of processing energy. (See 

25 

Table 13.) Natural gas was important in processing, as indicated by heavy con

sumption during harvest and processing months. Fuel oi I was used in processing 

too, but may have served mostly as a natural gas substitute in winter. From 

December through March, natural gas consumption was below average, but fuel oi I 

was consumed at double or triple the average rate. Both fuel~ are essential to 

the cooking and canning operations of the (generally large) plants in this sample. 

Electricity suppl led less than 10 percent of energy needs but appeared 

seasonally important in processing operations, as indicated by high summer and 

fal I µse indexes. 

_'=.E__g~ was almost insignificant for the group as a whole, and was used by 

on.ly four firms. However, as seen in Table 12, its use was heaviest during the 

summer and fa I I harvest/processing season. 

Transportation fuels. Together, gasoline and diesel contributed less than 

5 percent of the group's energy. Most firms rel led on rai I transportation or 

private trucking for product deliveries. Less than half did any transportation 

of either final product or of raw materials (fresh vegetables, etc.). Seasonal 

data on motor fuel use were not reported by enough firms to account for the season~ 

al ity found; but, as with other fuels, heaviest consumption was during harvest. 



Table 13 

S. I .C. 203 · - CANNED AND PRESERVED FRUITS AND VEGETABLES, AND FRUIT AND VEGETABLE 
CANNERS AND FREEZERS ONLY 

PERCENTAGE OF TOTAL ENERGY OBTAINED FROM SPECIFIC FUELS 

(April 1977 through March 1978) 

FRUIT AND VEGETABLE CANNEDAND PRESERVED 
FRUITS AND VEGETABLES . CANNERS AND FREEZERS ONLY 

Avg. Gross Sales = $11.3 million Avg. Gross Sales = $13~5 million 
% % % % 

No. of of of No.· of of of 
Obs er- Processing Total Obs er- ·Processing Total 

FUEL vations Energy Enerqy vat ions Energy Energy 

Natural Gas 17 78.0 74.4 12 78.0 74.3 

Fuel Oil 9 12.6 12.0 10 12.9 12.3 

Electricity 18 8.9 8.5 13 8.8 8.3 

LP Gas 4 0.4 0.4 5 0.4 0.4 

Coal 0 o.o 0.0 0 0.0 o.o 
PROCESSING FUELS 21 100.0 95.3 13 100.0. 95.3 

Diesel 4 2.4 4 2.4 

Gasoline 9 2.3 9 2.4 

TRANSPORTATION FUELS 9 4.7 9 4.8 

ALL FUELS 21 100.0 14 100.0 
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Grain Mill Products Group CSIC 204) 

This SIC may contain.a more diverse array of firm types than any other in 

the sample. Thirty of the group)s forty-eight firms may be crassified as farm 

service and supply retailers and grain handlers. Yhey performed activities in-. 

eluding ferti I izer, feed, seed, and herbicide sales; custom ferti I izer and herbi-

cide application; feed manufacture; hardware retailing;.grain handling; and others. 
. . / 

Gross sales categories reported by these firms were equally variable ranging from 

less.than $99,999 up t6 $20 mi I lion. The farm suppl lers/grain handlers are ex

amiried below as a subgroup of SIC 204. 

The sample also contained six IJvestock feed producers, two corn product 

mi I lers, and mi see I laneous producers of flour, breakfa~t cereals, cake mixes, 

and the I ike. These la.tter firms were, on average, much larger than. firms in 

· t~e farm suppl ier/g~ain handler subgroup. 

Total Energy Seasonality.· As Table 14 shows, firms in SIC 204 experienced 

their highest average energy consumption from October through March. This pat-

tern can be partially explained by Ca) grain drying activities of grain handlers 

at harvest (October through December), Cb) heavier average throughput of grains 

by flour and cereal mi 1 lers during the winter months, and Cd space heating 

necessitated by cold winter. temperatures. 

Table 15 reveals the seasonal importance of harvest-time grain dryihg among 
: . . . 

far~ suppliers/grain handlers. Total energy consumption was about double the 

average rate during October and Novembe~. 

Natura I gas and fue I o i I provided about 70 percent of the energy for both 

·farm suppliers/grain handlers and the ~ntire group. (See Table 16.) However, 

large .industrial plants--! ivestock feed processors, wet corn millers, flour 

mi I lers, etc.-;.,...were dependent upon natural gas and fuel oi I.· On average, these 

larger plants relied on the nat~ral gas/fuel oil combination for about 80 percent 
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.. No~ of 
Obs er-

·FUEL vations'1 .. 

Natural Gas 23 

Fuel Oil 12 

Electricity 35 

·LP Gas 13 
~ 

Coal 1 

PROCESSI;NG FUELS· N/A 

Diesel 11 

Gasoline 25 

TRANSPORTATION. FlJELS N/A 

ALL FUELS NjA 

Tab1e·· 14 

S.I~C. 204 - GRAIN.MILL PRoDUCTS 

INDEX OF MONTHLY ENERGY USE (BTUs), BY FUEL TYPE 

(April 1977 through Marc_h 1978) 

. APR MAY JUN Jur. AUG SEP OCT 
'77 '•77· '·77 '77 '77 ;77 '77 

(). 87 0.86 .. · 0~90 0.85 0.92 1.06 ·o.93 

0~34 0.45 1.23 0.44 0.34 0.12 l.35 

0.99 0.96 1.01 1.03 1.03-. 1.04 1.07· 

1.10 0.08 0.08 0.08 ·. 0.08 0.16 1. 52 

1.84 1. 35 0.53 l..31 1.38 1.05 0.84 

0.94 0.83 0.80 0.83 0.;83 o.81 1.23 

0.93 0.98 0.99. 0.94 0~93 0.91 1.10 

1.14 0.95 1.36 0.72 1.11 1.13 0.92. 

1.04 .0.97 1.17 0.84 1.02 l.o2 1.02 

0~91 o.9o 0~93 0.84 o .. 87 0.87 1.04 
.. .. 

·NOV DEC JAN ·FEB 
'77 ·'77 '78 '78 

1.26 1.05 1.20 0.75 

1.35 1.40 1.98 1.58 

r.01 0.88 0.93. .0.99 

2.05_ 1.47 1.68 1. 76 

0.66 0.77- 0~85 0.60 

1.22 1.12. 1.22 1.07 

·1.35 1.02 0.92 0,,93 

Q.94 0.97 0.94 0.86 

1.16 1.00 0.94 0.90 
.· .. 

· l.19 i.:07 L27 0.94 

.. 1 
Some firms supplied only annual or partial year (i.e., quarterly} data.· ·Seasonality indexes were computed 
only observa. tions reporting monthly data. 

.. 

MAR 
'78 

1.18 

l.39 

0.99 

1.87 

0.77 

1.09 

. 0.94 

0.88 

0.92 

1.16 
; .. 

using 



... 

No. of 
Obser-

FUEL vations1 

Natural .Gas 
•,· 

.12 

Fuel Oil 5 

.. Electricity 21 

LP Gas 9 

Coal 0 
. . . .· 

PROCESSING·FUELS N/A 

Dies.el 8 

Gasoline 20 
.. 

: 

TRANSPORTATION.FUELS N/A· 

·.··ALL FUELS N/A·· 

.. 1 .. 

. Some firms supplied only annual 

Table ls 

FARM SUPPLIER/GRAIN HANDLER SUBGROUP OF S.I.C. 204 

.. IND~· OF. MONTHLY ENERGY .USE (BTUsb·.· BY FUEL TYPE 

(April 1977 through March 1978) 

APR MAY .·JUN .JUL AtlG SEP OCT .. 

•77 '77 '77 '77 '77 '77 ·'77 

0.21 0 • .06 0.02 0.10 0.05 0.37 1.49 

4. 77 0.48 0.49 0.49 o.4a·· ·0.02 .. 0.64 
: 
0~66 .· 

. ·: 

.0.87 0.67 0.14 0.78 1.00 1.40 

0.32 0.27 o.26 0.21 0.33 0.83 4.47 

1.42 0~28 0 •. 28 0.31 0,;32 o.47 2~02 

0.99 1.01 0.98 0.95 o .• 95 0~91 1.15 
.. 

1.14 Q.96 1.44 .0.69 1.15 L.17 0.89 

Nov· 
'77 

6.35 

1.03 

1.92 

3~72 

3.;88 

1.45 

o •. 96 

Loi 0.98 1.21 0.82 1.05 1.04 i.02 ·.1.20 

1.29 0.55 0.64 0.51 0.60 .. 0.69 1.63 2.85 

·DEC. JAN FEB . MAR 
'77 '78 '78 ·;78 

2.20 0.41 0.36 0.37 

0.62 .1.09 1.34 o.58 

1.27 1.04 0.87 0.78 

0.42 o.37 0·~36 . 0. 37 

1.26 0.64 0.66 0.46 

1.02 o.e7 0~84 0.87 

·ci.98 0.92 :· 0.85 -0.86 

1.00 0.89 0.84 0.87 
.. 

1.16 0.74 0.73' 0•62 

or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
.:only observations· reporting monthly da.ta. 

. · . 



· Table 16 · 

· S ~ r. C. 204 ·-:- GRAIN MILL PRODUCTS, AND FARM. SUPPLIER SUBGROUP 

PERCENTAGE OF .TOTAL ENERGY OBTAINED FROM SPECIFIC FUELS.· 

(April 1977 through March 1978) 

FUEL 

Natural Gas 

Fuel Oil 
. . ·. . 

.. Electricity 

LP··Gas 

coal· 
. . 

PROCESSING FUELS.· 

Diesel 

. Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

.GRAIN MILL PRODUCTS 
Avg~ Gros.s Sales = $8 ~ 7 million 

.No. of 
Obs er".'" 
vat ions 

31. 

19 

42 

14 

·.1 

48 

14 

32 

33 

48 

% . %· 
of of 

Processing Total 
·Energy Energy 

52.0 50.9 

1.9.4 19.0 

16.0 15.6 .. 

2.3 2.3 

10.4 10.2 

100.0 98.0 

-- . 0.9 

-- 1.1 

2.d 

100.0 

·· FARM. SUPPLIERS/GRAIN HANDLERS 
Avg .• Gross Sales = $2. 7 million 

.. No.·. of 
Obs er~ 
vat ions 

16 
, 

9 

26 

7 

0 

30 

9 

27 

27 

30 

% '% 
·of of 

Pr6cessing Total 
· Energy > Energy 

54.2 

19.2 

10.4 

16.2 

O.b .. 

100.0 

35.6 

12.6 

6.8 

10.6 

0.0 

65.6 

14.3 

20.0 

34.3 
. . . . 
. 100. 0 
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. . . . 

· of their energy.. . Srna I I er firms in th? samp I e--farrn service and supp I y reta i I ers, 

sma I I grain co 11 ect i ~n e levat~·rs, ~tc. --re I i ed more on other fue l.s .. 
.. . . . 

A notH:eabl.e differenc~ of this grOup Is the high natural gas consumption 
. . . .. . .· . I. i.· ·· .. · .. '.· ·. . 

during· thewinter. The n~mbet: of smal I ·fi·nns.:.:.-2e had gross sales under $5.rtii I lion-:-- . 
.. · ';. . ··. . .... 

.·may have contr.ibuted .. to this consumption pattern~ because tewer small firms had 
:. ·., ·': 

·. interruptab le ncit\.Jra I gas. serv ke .contracts. 

Uses of natural gas and fueJ oi I help explain their seasonal consumption~ 

.Grain .dryirig was the major use of natural gas among farm.supply firms. Firms 

other than farm supp I iers re Ii E)d ·more on natura I gas year-round for processing 

energy. Therefore, for the grqup ~s a whole, use of natural gas was not a's 
1· 

seasonal as it was among farm suppl jets. High winter..:.+ime fuel oi I consumption 

. may be ~xp la i.ned by curta i I ed ava i I ab ii i ty of natura I gas and/or by dema.nds tor . 
. . 

additiOnal space.heating during cold weather, 

Electricity \'Jas.notasimportant to farm suppliers a,sto.the entire group~ 
, , . . 

The group as a who.le derived about twice the proportion of their energy from · 

·· electri'city as did fa.rm suppliers.·· Nofoble electricity consumers were I ivestock · 

feed producers and grain mi I lers, .who derived one.:.:.fourth and one-fifth of their 
·. . . : :. . . ' .· .. 

ener'gy~, respectively, fr~m eJect~icity. In feed production, electr.icity serves . 
: ,· . . .. . . : . . ' 

in grinding and conv~ylng materials, ·and .in pelleting feeds"'.'.";a highenergy cOn-
·... . 

. sumption ~ctivity. Likewise, grain mi II ing involves considerable amounts of 
· .. · .. •., ' . .: . 

. , 

gri ndi iig, crus.h i.ng, rnixlng and movement of mater ia 1.s through. the product ion process •... 

Electricity '.appears to be the energy form most common I y emp I oyed for. the.se acti vi.:. 

·ties . 

Farm . Electricity use showed only minor seasonality in the .whole group .. 

suppTL€Jr's, howe~e~,· used,:more electricity durL~g fall.and winter,. the principal 

.. perldd for grain,dryihq and transport. 

LP gas. Contra~ted with electricity, LP gas was a""'major energy source for 

····f~rm suppliers but of little importance to the group as a whole. Only about 2 



percent of tbe grbup's processing energy was derived from LP gas, while farm 

suppliers got over 16 percent of their processing energy from it. A primary 

use of tP gas among farm suppliers was, again, in drying grain. Seasonal LP 

gas use (Table 15) provides strong evidence for this. About four times the 

average LP ga~ consumption was reported for October and November-~the primary 

harvest months. For some other firms in the group LP gas may have been an im-

. portant natural gas substitute. This is evidenced in Table 14 by higher than 

average use of LP gas from December through March. 

The farm supply subgroup provides supportive evidence for the fuel type/ 

firm size relationships mentioned. The smal I, primarily rural firms in this 

subgroup had heavier reliance on LP gas vis-a-,vis natural gas, compared with 

I arger f i rrris in the group. 
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Coal suppl led 10 percent of the group's energy. However, al I of this 10 

percent was the result of coal consumption by one extremely large plant--a break_: 

fast cereal maker. Neither the total energy supplied by coal nor coal use season

ality should be considered representative of SIC 204. 

Transportation fuels were unimportant to the group as a whore, but very 

important to farm suppliers. Gasoline and diesel together contributed over one

third rif the farm supply subgroup'~energy. Because so much of the farm supply 

business involves delivery of supplies, and transport and application of chemicals, 

fertilizers, etc., motor fuels are integral to business operations. 

Seasonal use of gasoline and diesel fuel was most related to activities 

of the farm suppliers. SI ightly elevated consumption of both fuels in the sprinq 

probably resulted from ferti I izer and ehemical application, and supply (seed, 

fertilizer, etc.) deliveries •. Dieser consumption was notably hiqher at harvest 

when grain transportation by truck is considerable. 

Fats and Oils CSIC 207) 

Al I respondents in th rs group were soybean processors, producing soybean 
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oi I, meal, flour, and other soybean products. 

Total e~ergy seasonality in Sit 207 was mostly related to throughput. 

Abu,ndant suppl.ies of soybeans at harvest and through the winter provided greater 

tncentives to crush. soybeans then than-during the rest of the year. (See Table 

17. ) 

Natural gas and fuel oil .. Holding true to the contention that energy source 

and plant size are generally r~lated, these plants--al I larger than avera~e for 

the samp(e--derived over 90 percent of their energy from natural gas and fuel oi I. 

(See Table 18.) The process of removing oil from soybeans requires considerable 

heat tor steam generation (to cook soybeans) and drying. Both processes are wel I 

suited to natural gas and fuel oi I. 

These two fuels, with LP gas, exhibited the commonly found seasonal relation".'" 

ship. Fuel oi I and LP gas tended to substitute for natural gas during winter months. 

Electricity was the only other fuel of much consequence for the group, 

supplying about one-fifteenth of total energy. Materials movement through the 

~roduction process, and possibly soybean oi I extrusion, are major applications 

of ele~tricity in soybean processing. 

ElectrJcity's monthly consumptjon index imp I ies a fairly strong linkage 

between throughput and electricity usage. ElectricJty is used for few actiVities 

outside of direct soybean processing. Most indirect energy uses--plant heating, 

transportation, ett.-~rely on energy sources other than.electricity. Therefore, 

electricity consumption may be more related to throughput than is. consumption 

of any other fuel. 

LP gas was reported by only one firm in this group. For this firm LP' gas 

appeared to have been an important winter-time energy source. 

Transportation fuels prbvided less than 1 percent of total energy .. Trans

portation activities were conspicuously I imited among these firms, with only 

·three doing any transport of product at a 11. None of the three transported more 



FUEL 

Natural Gas 

Fuel Oil.·. 

· Ei~ctricity 

LP Gas 

Coal 

·PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No~ of 
Obser- · 

··vations1 

8 

5 

7 

l 

0 

·N/A 

3 

2 

N/A 

.·N/A. 

T.able· 17 
. . . 

S.I.C. 207·--,. FATS AND .OILS· 

INDEX OF. MONTHLYENERGY USE. (BTUs)! ~y FUEL TYPE 

(April 1977 through March 1978) 

APR 
.'77 

MAY 
'77 

JUN 
'77 

JUL 
'77 

AUG 
'77. 

SEP 
'77 

OCT 
'77 

NOV ·DEC JAN 
'77 '77 '78 

FEB 
'78 

MAR 
'78 

1.-07 1.03 L06 1.09 r~o5 1.20 1.10 L.13 ·0.81< 0.67 0.85 0.79 

0.o28 0.45 0.09 0.05 0.16 0.01 0.29 0~65' 1.75 4.52 2~28 l.'47 

0.86 0.87 0.85 0.91 0.94 1.00 1. 14 1.14 0 ._99 1. 02 1. 14 1. 09 

-- b~oo o.oo o.oo o.oo o~oo o.oo 0.23 _0.96 1.65 3.37 3.40 2.35 

o.91 o.92 o.·00 o.9o o.0a o~98 i.02 l~o5 0.99 L38 1.14 o.95 

0.97 1.51 0.4_6 0.42 0.85 0.78 0.78 1.30 1.04 0.-91 1.36 1.56 

o.69 o.-56 0.12 i.00 2.56 0.11 1.63 o.90 o.52 o.98 1.33 ·a.21 
.. 

o~~6 1.46 o.4a 0.47 o.95 0.10 o.84 i.20 i.02 -. 0.92_ 1.36 1.49 

o.91 o.92· 0.00 o •. 89 0.00 o.98 i.02 i.os o·.99 1.38 1 •. 14 o •. 95 

1some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computedusi.rig 
only observations reporting monthly data. 



Table 18 

· S. ! .c. 207 - FATS AND OILS 

~ERtENTAGE OF .TOTAL ENERGY. OBTAimD 
. FROM SPECIFIC FUELS 

. . 
(Aprill977 through.Marchl978) 

FUEL.··. 

Natural Gas 

Fuel oil 

Electricity· 

Li? Gas 

Coal 

PROCESS!NG.FUELS 

Diesel. 

Gasoline 

'TRANSPORTATION FUELS· 

ALL FUELS 

. FATS AND .. OILS 
·~Avg. Gross Sales == $34.1 million• 

% % 
No~ of ·of of· 
Obser- ·Pro<;::essing Total 

· vations Energy·· Energy 

8 

.8 

.1 

0 

9 

3 

2 

3 

9• 

72.9 

19.6 

6.7 

0.9 

o.o 

100.0 

72.5 

'19.4 

6.6 

o.9 

o.o 

'99.4 

.. 0.4 

o.o 

0.4 

100.0 
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than 6ne-third of their total output. Products left plants mostty via rai I, 

private trucking firms, or were hauled by the buyer. 

Because of I i mi ted reporting, season a I con sum pt ion data tor gaso I i ne and 

diesel fuel m~y not be representativ~ of the group. Monthly indexes are some-

what erratic for both fuels because firms often repcirted the occurrence of bulk 

fuel purchases; not actual consumption. Diesel fuel consumption does, however, 

appear related to throughput·. Through the tal I and winter diesel fuel was used 

at a rate wel I above average. Consumption was likely divided between in-shipment 

of soybeans and out~shipment bf soybean products. 

Pub I ic Warehousing (SIC 422) 

The sample of SIC 422 contained fourteen grain elevators, seven food cold 

stor.age warehouses, three apple and/or app I e juice warehouses, and three potato 

warehouses •. Insufficient observations and sketchy reporting by respondent firms 

prevents generalization within these specific industries. Therefore, data is 

only reported tor the group as a whole, and for the grain elevator subgroup. 

Total energy seasonal L!Y_. The definitely seasonal energy consumption .found· 

in SIC 422 (see Table 19) resulted largely from. grain drying activities of public 

warehousing elevators. High· indexes of energy use can be found in October, November 

and December, major grain harvesting months, for the grain elevator subgroup. 

(See Tab~e 20.) Relatively high energy consumption from January through March 

is partly explained by space heating, rieeded in some warehouses to prevent freez

ing of food products, etc~ 

Natural gas ~nd f~el oi I. The public warehousing group represents a sig

nificant departure from patterns common to other groups discussed. For warehous• 

ing the natural gas/fuel oi I combination supplied less than half--about 40 percent-

of the group's energy heeds. (See Table 21.) About 50 percent of the grain ele-. 

vcitors' energy came from natural gas, prlmari ly due to its use in drying grains. 
. ' 
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Table 19 

S.I.C. 422 - PUBLIC WAREHOUSING . . .· 

INDEX OF. MONTHLY ENERGY USE . (BTUs.) , . BY FuEL TY:E>E 

. (April 1977 throtigh .Ma.rch 1978) 

No. of 
.· Obser- APR MAY 'JUN JUL AUG SEP OCT NOV DEC JAN. ... FEB MAR<· 

FUEL 
. . . l ... 

. '77. vation·s · '77 '77 '77• .'77 .'77 .. '77 · •·77 '77 · '78 ·. '78 '78: 
.. 

···Natural Gas·· 7 0.76 0 .• 64 0.52 0.33 0.16 0.17 l.37 1.95 .2.33 1.32 1.27 l;.14 

Fuel oil 3 0.41 .· 0~00 o.oo o.oo o.oo .· 0.41 1..57 o.68 2. 20' 2.08 2.77 1.85 .. , 

Electricity 16 1.03 .0.98 1.11 1.07 1.05 0.76 1.00 1.12 1.07 0.97· 0.94 0.85 

LP.Gas 5 0.02 0.02. 
.. o.oo ·o.oo o.oo ·1.71 4~39 S.46 0.06 0.16 0.08 0.06 

Coal l .· 0.65. o.oo o.oo o.oo o.oo o.oo 0.65. 1.31 2.63 2.76 .2~63 1.31 

PROCESSING FUELS N/A 0.86 0.79 0~80 0.69 0.61 0.53 1.30 1.66 l.61 1.1;1 1.08 0.96 .. .. 

Diesel 3 Lio 0.98 .1.10 o.94 ... 0.93 1.03 0.95 0;.97 .. · 0.94 0.88 1.03 1.10 
v 

.Gasoline 6 1.20 1.7.9 Lll ·l.08 . 1.01 1.19 0.84 0.64 0.64 0.86 0.81 . 0.71 

TRANSPORTATION FUELS .. N/A .. l.12 
.. 

.1.11 .l.11 0.96 0.95 1.05 0.94 0.92 0~90 0.88 1,.00 1.06 
I 

ALL FUELS N/A 0.88 0.81 o~a2 0.71 0.63 0.57 l.27 .l.60. 1.55 1.09 1.07 0.96 

1 . 
firms suppiied only annual or_ partial (i.e., quarterly) data. Seasonality indexes were computed using Some year 

only observations reporting.monthly data. 



.FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

coal 

PROCESSING FUELS 

Diesel 

Gasoline 

TRANSPORTAT.ION FUELS. 

ALL FUELS 

No. of 
Obser- · 

vations1 

3 

0 

7 

3 

0 

N/A 

0 

3 

N/A 

N/A 

Table 20 

GRAIN ELEVATOR SUBGROUP OF S.I.C. 422 

INDEX OF MONTHLY El)IBRGY USE (BTUs), BY FUEL TYPE 

(April 1977 through March 1978) 

APR MAY JUN JUL AUG SEP OCT 
I 77 I 77 I 77 I 77 I 77 '77 '77 

0 •. 10 o.66 o.55 o •. 32 0.12 0.12 1.47 

NOV 
'77 

2.16 

1.02 1.01 1.15 

o.oo 
1.03 

0.00 

1.04 . 0~50 0.88 1.13 

o.oo o.oo o.oo l;,24 4.78 5 .87 

0.80 0.79 0.79 0.62 0.52 0.34 1.38 1.90 

1.49 1.69 0.90 1.59 0.80 1.39 0.60 0.60 

1.49 1.69 0.90 1.59 0.00 1.39 0.60 0.60 

0.81 ·0.79 0.79 ·0.62 0.52 0.3~ 1.37 l.89 

DEC 
'77 

2.46 

1.16 

0.00 

JAN FEB 
'78 '78 

1.20 1.11 

1.03 1.08 

o.oo 0.00 

L 76 l.07 1.04 

MAR 
·'78 

1.11 

0.98 

o.oo 

1.00 

0.60 0.10 0.85 0.80 

0.60 0.10 o.85 0.00 

1.75. l.07 .1.04 1.00 

1 . Some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
only observations reporting monthly data. 



Table 21· 

. S.I.C. 422 - PUBLIC WAREHOUSING, AND GRAIN ELEVATOR SUBGROUP 

PERCENTAGE OF TOTAL. ENERGY OBTAINED FROM SPECIFIC FUELS 

(April 1977 through March 1978) 

PUBLIC WAREHOUSING GRAIN ELEVATOR SUBGROUP 
Avg. Gross Sales= ~5.2 million Avg. Gross Sales = ~3.9 million 

% % % % 
No. of of of No. of of of 
Obs er- Processing Total Obs er- Processing Total 

FUEL vations Energy Energy vations Energy Energy 

Natural Gas 12 45.0 39.3 9 51. 9 50. l 

Fuel Oil 5 0.9 0.8 2 0.4 0.3 

Electricity 22 47.4 41.4 10 40.0 38.6 

LP Gas 8 6.0 5.3 6 7.8 7.5 

Coal 1 0.7 ·o .6 0 0.0 0.0 

PROCESSING ENERGY 26 100.0 87.4 14 100.0 96.5 

Diesel 6 8.1 2 . 0.8 

Gasoline 12 4.6 7 2.7 

TRANSPORTATION FUELS 14 12.7 8 3.5 

ALL FUELS 26 100.0 14 100.0 
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Again one finds firm size and physical activity related to the fuel types 

used. At $5.2 mi I llon, average gross sales in this group (SIC 422) were smaller 

thari .in al I but one other group (SIC 542). Warehousing food products, grains, 

and other agricultural commodities does not involve much processing. Since needs 

for direct heating were low (except in grain elevators which dry grain) natural 

gas and fuel oi I were not used to a high degree. 

In general, seasonal consumption of fuel oi I and natural gas exhibited 

the usual relationship, with fuel oi I substituting for natural gas during the 

winter. Heavy natural gas consumption from October through December attests to 

its use in drying grain. Above average use of both fuels throughout the winter 

may have resulted mostly from space heating. 

Electricity was a major power source for the grain elevators, but even 

more so for other firms in the group. Nearly 50 percent of the group's process

ing energy was supplied by electricity. 1 It was most important to the food cold 

storage warehouses; apparently being used to fi 11 a large need for refrigeration. 

Seasonality in electricity use was not large and, because of I imited through-

put data, cannot be explained. 

LP gas was the source of about 5 percent of the group's energy, but supplied 

a slfghtly larger proportion of the energy consumed by grain elevators. LP gas 

was quite important as a grain drying fuel. That which was used was consumed 

almost exclusively in September, October, and November. 

Coal was reported by only one firm. According to the monthly consumption 

index, reported in Table 19, coal was an important source of winter energy for 

that firm. 

1This comment pertains to electricity's contribution to energy not used in 
transportation, but does not imply that electricity was used in processing, per 
se. Though warehousing firms did I ittle actual processing, the "processing" 
fuels served in many non--1-ransportation activities such as refrigeration, I ightinq, 
and heal-inq. 



Transportation fuels contributed about one-eighth of the whole group's 

energy~ but were relatively unimportant to grain elevators. Over half the 

group ( 15 of 26) performed at I east some transportation of stored goods--food 

products, grains, potatoes, etc.~-making gasoline and diesel fuel quite im

portant to those firms. For instance, the three potato warehouses .derived 

about 70 percent of their total energy from gasoline and diesel fue.I. 

Groceries and Related Products (SIC 514) 

This group's sample contained six general grocery warehouses and two 
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shell egg handlers. A couple of the warehouses performed some processing (i.e., 

coffee roasting, soft drink mix manufacture) in addition to warehousing. Be

cause of smal I samplB size and diversity of firms it is inadvisable to attempt 

to make any generalizations concerning SIC 514 firms. 

Total energy seasonality. This group used considerably more energy in 

winter months than during the rest of the year. (See Table 22.) Much of the 

increased use was I ikely for space heating, as firms in the group were mostly 

involved in non-frozen food warehousing. 

Natural gas and fuel oi I again appeared to have some substitutabi I ity, 

with the highest proportions of fuel oi I being used in winter. Together, these 

fuels supplied nearly half of the group's energy. (See Table 23.) 

The firm s i ze/fue I type re I at ion ship noted above does not appear app Ii cab I e 

here. SIC 514 was third among the eight groups in terms of gross sales, yet used 

relatively smal I proportions of natural gas and f~el oi I, and higher proportions 

of transportation fuels and electricity. However, gross sales from warehousing 

firms is a poor indicator of physical activity (to which energy use is more 

related). Though large dollar volumes of goods may pass through a warehouse, 

the physical activity involved is smal I. Hence, the firm size/fuel type relation

ship might have held if "total value added" or "physical activity" was the criteria 

used in measuring firm size. 



FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas 

Coal 

PROCESSING FUELS· 

Diesel 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No. of 

Table 22 

s.r.c. 514 - GROCERIES AND RELATED PRODUCTS (WHOLESALE) 

INDEX OF MONTHLY ENERGY USE (BTUs) , BY Fl]EL TYPE .· 

(April 1977 through March 1978) 

Obser- APR 
vations1 '77 

MAY 
'77 

JUN 
'77 

JUL AUG .. SEP 
'77 

OCT NOV DEC 
'77 

JAN 
'78 

FEB 
'78 

MAR 
'78 '77 '77 '77 '77 

6 1.11 0.76 0.63 0.61 0.43 0.36 

0.27 

1.13 

0.63 1.01 

0.37 0.36 

0.99 0.97 

1.35 

0.70 

1.86 l. 78 

3.65 

0.96 

I.OS 

1.41 

2 0.23 a.is 0.11 0.22 0.16 

1.10 .·. 1.11 

2.28 3.41 

0.91 

1.34 

8 

1 

0. 

N/A 

5 

6 

N/A 

N/A 

0.96 0.89 . 1.03 o.94 o.95 

0.98 0.58 0.71 0.80 1.44 1.10 0.83 1.06 0.45 1.60 

1.04 0.79 0.75 0.76 0~65 0.61 0.74 0.99 1.20 1~59 1.57 1.31 

0.97 0.91 0.92 1.06 0.80 0.87 1.02 0.96 1.05 0.95 1.09 1.33 

1.08 0.94 0.96 1.03 0.92 0.99 0.99 0.90 1.04 0.96 1.03 1.08 

1.04 o.94 o.95 o.99 o.~3 0~94 1.01 o.93 i.os o.96 1.06 1.19 

i.o4 o.84 o~a1 o.84 0~14 0.12 o.a3 o.97 1.15 1.39 l.4o 1.21 

1some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
only observations reporting.monthly data. 



Table 23 

S.I.C. 514 - GROCERIES AND RELATED 
PRODUCTS (WHOLESALE) 

PERCENTAGE OF TOTAL ENERGY OBTAINED · 
FROM SPECIFIC FUELS 

(April 1977 through March 1978) 

GROCERIES AND RELATED PRODUCTS 
Avg. Gross Sales = $14.3 million 

FUEL 

Natural Gas 

Fuel Oil 

Electricity 

LP Gas. 

Coal 

PROCESSING FUELS 

Diesel. 

Gasoline 

TRANSPORTATION FUELS 

ALL FUELS 

No. of 
Obser
vations 

6 

4 

8 

3 

0 

8 

6 

6 

8 

8 

% 
of 

Processing 
Energy 

58.7 

10.8 

28.4 

2.0 

o.o 

100.0 

% 
of 

Total 
Energy 

41.0 

7.5 

19.8 

1.4 

o.o 

69.7 

13~1 

17.2 

30.3 

100.0 
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Electricity suppl led about one-fifth of the group's ~hergy, and was used 

most heavily during the summer. This may imply that refrigeration needs were 

ihcreased during hot summer.months, for those firms handling frozen or refrigerated 

products. 

LP gas was fairly insignlf icant for the group as a whole. Since monthly 

use data were reported by only one firm, seasonality patterns cannot be considered 

representative. 

Transportation fuels. Gasoline and diesel together suppl led one-third of 

the group's energy needs. Most firms in the sample performed some amount of either 

. del Ivery of in-shipment of food products. Nd seasonaJ pattern was evident for· 

either fuel. 

Meat and Fish (Seafood) Markets, lhcluding 
Freezer Provisioners (SIC 542) 

Discussion of this group wi 11 be I imited to the ten freezer provisioners · 

who responded. They may be characterized as smalJ, independent freezer pro-

visioners and custom meat processors. At $0.3mi11 ion, their average gross. sales 

figure is the lowest of any group. 

Total energy seasonality. ·As in the previous group, sic 542 experienced 

its greatest energy consumption during winter. (See Table 24.) Consumption was. 

above average from December through March. Energy for processing operations and 

heating off ice space was a considerable portion of the total energy consumed, and 

·cold winter temperatures probably made heating requiremehts greater in both areas. 

Natural gas and fuel oi I combined, provided only about 20 percent of the 

energy used by these firms. CSee Tab I e 25 .) . Fue I o i I was used by on I y two firms, 

and natural gas by only five~~1ess than half the group. These results agre~ with 

the hypothesized fuel type/firm size relationsh1p~ smal I firms tended to use less 

natural gas and fuel oi I vis-a-vis other energy sources. 

A I inkage between use of these two fuels was not determinable from the 

data. On I y two firms reported using fue I o i I and, though both used it on I y in 



No. of 

Table 24 

.. FREEZER PROV.ISIONERS OF S.I.C •. 542 

INDEX OF MONTHLY ENERGY USE {BTUs), BY FUEL TYPE 

{April 1977 through March 1978) 

Obser- · APR MAY JUN JUL AUG SEP OCT 
FUEL vations1 I 77 I 77 I 77 I 77 I 77 I 77 I 77 

·.·· 

Natural Gas 3 0.86 0.47 0.51 0.56 0.47 0.46 0.61 

Fuel Oil 2 0.00 -0~00 0.00 0.00 0.00 0.00 . 0~80 

Electricity 7 0.84 1.03 1.16 1.20 1~19 . 1.11 1.07 

LP Gas 1 0.38 o.oo o.oo o.oo o.oo o.oo 0.77 

Coal 0 

PROCESSING FUELS N/A o. 77 0.84 0.94 0.98 0.96 0.90 0.98 

Diesel. 0 

NOV 
'77 

1.01 

1.ob 

0.91 

0.57 

0.89 

Gasoline 3. 0.98 0.98 0.97 0.94 1.12 0.94 1.07 0.98 

TRANSPORTATION FUELS 

ALL FUEL$. 

N/A 

N/A 

0.98 

0.78 

0.98 0.97 0.94 1~12 0.94 1.07 . o. 98 

0.85 0.94 0.98 0.97 0.90 0.98 0.90 

DEC JAN FEB MAR 
•11 '78 '78 t10 

1.63 2.10 2.01 1.32 

5.32 1.20 0.80 2.86 

0.95 0.88 0.82 0.84 

1.82 2.81 2.42 3.24 

1.2~ l.20 1.10 1.18 

1~02 1.11 o.99 o.91 

1.02 1.11 0.99 0.91 

1.24 1.20 1.10 1.16 

1 Some firms supplied only annual or partial year (i.e., quarterly) data. Seasonality indexes were computed using 
only observations reporting monthly data. 



Table 25 

FREEZER PROVISIONERS OF S.I.C. 542 

PERCENTAGE OF TOTAL ENERGY OBTAINED 
FROM SPECIFIC FUELS 

·(April 1977 through March 1978) 

FREEZER PROVISIONERS 
Avg. Gross Sales = $0.3 million 

% % 
No. of of of 
Obs er"'- Processing Total 

FUEL vat ions Energy Energy 

Natural Gas 4 21.7 20.7 

Fuel Oil 2 2~2 2.1 

Electricity 9 67.6 64.5 

LP Gas 2 8.5 8.1 

Coal 0 0.0 o.o 

PROCESSING FUELS 10 100.0 95.4 

Diesel 0 0.0 

Gasoline 4 4.5 

TRANSPORTATION FUELS 4 4.5 

ALL FUELS 10 100.0 



fal I and winter months, fuel oi I consumption did not appear directly related 

to natural gas avai labi I ity. 
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Electricity supplied almost two-thirds of the group's total energy. Its 

paramount role in refrigeration is attested to by the seasonality indexes. Electric

ity consumption during spring and summer was as much as 19 percent above average. 

Winter consumption went down to 18 percent below average. 

-'=f_g_a_§_ was reported by two firms, and may have been used only for heating 

during winter. 

Transportation fuels. No diesel fuel was reported. However, gasoline sup

plied 23 percent of the group's energy and was reported by nearly half the group 

(five f i .rms). A I though near I y ha If the firms indicated they made product de I i ver

i es, the largest part of total gasoline consumption was by two firms delivering 

100 percent of their product. Gasoline consumption exhibited I ittle seasonality. 


