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POTENTIAL IMPACTS OF ENERGY PRICE CHANGES 

ON CONSUMER FOOD costs 

by 

Chinkook lee, Norman K. Whittlesey~ and Richard C. Shane* 

Key Words: Energy .Inputs; Food Costs; Food System 

This paper documents actual energy inputs for selected agricultural products 
for all activities from production to home co'risumption .. It then estimates the 
potential food cost impacts of several alternative energy pricing schemes. The 
findings of this analysis indicate that modest energy price changes are unlikely 
to have significant impacts on food costs, contrary to some beliefs. 

" .. 

* Agr. Economist NEADi ERS, USDA, Professor and Research Assistant, respectively, 
at the Department of Agricultural Economics, 1tlashington State University. 
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· ·. ,c:h.u:tiort~.••proc.e$slng, .. transporting., ma.rkettng,··· and ·home uses {preservation ~nd pre• 

paratH:ml of wheat,. apples, potato.es; sugar beets, green peas.~ and dairy products. 
. .· .,' . ., •"·\~:.. . . . 

These data then provtde the ha.sis fur estimating the impacts of higher energy costs. 
. .. 

:an.Washington agriculture and····•food.•· .. consumers . 

. ENERGY USE IN THE FOOD SYSTEM · 

Table 1 shows informatiorr related to energy use. and costs in producing and 

consumfog frozen peas. The data shown in this table are an example ofsimilar 

data collected for 18 final food products.11 

Total energy inputs required to. produce, process,. and consume one ton of peas 

"as frozen peas21 amounted to 16.4 million BTU~s. More than one-third of the total 

energy is used for re;frigeration after processing and prior to consumption. This 
. ' . ' . . _.·. . . .· . 

requirement for refrigeration appears in marketing, transportation, and the home. 

,, .. 
Ysimilar information forother products can be found in (9). • 

21The data presented here are in terms of one ton of farm weight product. As 
commodities are processed into a1ternative forms, however, the final product 

. weight may be quite different from the original. One ton· of green peas, for 
examp 1 e, will produce 1. 37 tons of canned peas or . 92 tons of frozen peas. 
Products which are dehydrated will losi up to 90% of fresh weight. 
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Table 1. Energy and cost data for one ton of green peas processed as f~Z~n peas.!/ 

I te111 · · Unit Production Processing 

· : liho l esali 
and 
Retail 

Transport .. Trade 

Electricity .... 

Gi'.lsol ine · 

Diesel 

KHII. 

Gal 

106.80 . 

3.81 

1,656~00 _- 355.20 -.· . 855 .oo : 2!~7_3.00 

' .-

5.85 . 

5.64 
2. 71£/ ·, 

.. · .····••·••.12 ' ·. ·1·.·•.1-.• ··7· -b.·/. · ..•.. ·· ·._ . •· -··•2· .. ··1··0· < -·· .... ·-_ . 
~ '.. ' ... ···.:-.,. 

" ~- . 

till tura l Gas 

L-P Gas 

.. Gal 

Therm 

Gal • . . ,. J. ~·: 
. fl. :·. 

··.-. 12 .14 

~23 •· 

Fuel 0i 1 · -Gal 

UTll 1,000 .. 
!HU/Total BTU . ,, · % 

. Total Energy CQst $ 
Total Cost $ 

·· Energy$/Jota1$ . % · 

- 2.5L -. 

. ,. . 

2,073.20 

12.60 

5 .6"6 

95.61 ·_ 

. 5,90 

. . i" ·.·_ ..... __ •., 

. .. . ,, .· . .. . -~ 

·2.15a.20 -.)~sas.Jo 
1 3. 20 _ .. 9 ~ 70 -• 

.. 4.~J· 
14o~oc# 

, 3,30 .. _ 

:3:,39 ' . 
. 48.07 
-... ·. f.oa: > .· 

6,01~Ao· 
36/7().··.- .· .. ·.-

... ·-.. . . 

-l4~·otf .. ·•. -·-·. 1.10 .•-· ~ .. 

· 20~. 5Q • -1 s~ 10::/?f \ /:: ~s.·.P~ . 
-... 6.90 ·:. ·. 45.20 '.., .... 49-.70 .-.·. '· . '"-·, .,,•, •, •.· . . ·,. , 

. ~/one ton :Of f~'rm weight green peas produces .92 ton of irozen peas or:2,944 ten ouri~e; p~ckages,-
b/Docs not include lo~al .distribution which is accounted· for in. thEftrade 'sect<>r.· . . .• 

. . . . . . .· . . . . . 

Yused for fertilizer production. 
91 Docs not include raw green pea cos ts. 

•1. 

. ..... 

_ .. \-.... · 

J.66 
>20.76 i . 
·19"21 .·-···-• 

.2J .• ... · .. 
_2. ~1- ·_ 
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Energy ~sed for home cooking accounted for 20.5% of totai requirements while 
. , ·\ ' - . . . ·. - . ' 

. • I . . •. . • c . 

productipn and processing a.ccounted for·l2.6% and 13.2%, respectively. 
~- I . . 

Total' energy costs for all activities were., $_52.64at early 1975 price levels. 
\ 
"\ .. 

0ne-thir4 of the total energy cost is accounted: for by home cooking. though cooking 

used onl,Yi 20.5% of total energy. Household electricity is. the highest cost form_ 
i '. 

of energy compared on a BTU basis. Petroleum produc~s and. natural ga!i, accounti.ng 
. .' . . . ~ . 

for most of the energy> used in production, processing and transportation activities, 

are much cheaper forms of energy. Also note that about one-half the consumer's 

cost of storage and cooking is. composed of energy inputs while the ratios of 

energy costs to total costs are less than 10% for production, processing, trans­

portation, and trade. 

To es tab 1 i sh a bas is for estimating energy impacts on food. costs, the current 

energy costs for each food related activity are summarized in Table 2. This table 

shows present energy costs calculated for a typical marketing unit of each 

commodity. The current cost of disembodied energy in a 17-ounce can of peas, for 

example, is shmvn to be $.0148. JThus, we begin to see the potential effect on food 

costs that may be affected by changing energy costs. The distribution of these costs 

among industries such as processing or transportation also may be estimated. For 

example, energy costs in the transportation industry could be doubled with the 
. . 

effect of increasing the cost of a can of peas by about $.002, if all other costs 

were held constant. Similarly, doubring only food processing energy costs v✓0uld 

increase the cost of a can of peas by $.0034. 

Table 3 shov,s the current tota 1 energy cost for each commodity and the energy 

ccst under alternative pricing policies. The current retail value of these food 
. ' . .. .. .. 

items pro vi des a comparison for the magnitude of energy costs. For example, a 

17 oz. can of peas has a retail value of $.46 while 10 lbs. of potatoes sell for 

. Sl. 09. These· -reta i 7 food va 1 ues were determined in January 1975 and are, ther2fcn::, 

subject to change over time .. 

:i 
< 

': 
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· Table 2. Total energy cost per unit of final product by activity .at present energy prices .. ·· 
·"'i:,: 

Canned peas 
frozen peas 

Fresh potatoes 
F ,·u;erin fries 
0c/1ydrated potatoes 

Suqd r 
Fl nur 

Fi,:'; Ii apples 
Apple j u·i ce 

. /\pp l r:sauce 
Oviiydrated apples 

Fluid milk 
Cl1cese 
Cottage cheese 
Butter 
Ice-cream 
Ocl;ydrated milk 

a/fl.ow sum may not equal 

Unit of 
Final 
Product 

17 oz. 
10 oz. 

10 lbs. 
1 lbs. 
1 lbs. 

5 • \bs. 
10 lbs. 

1.5 lbs. 
46 oz. 
2 pts. 
l 1 bs. 

l gal • 
1 lbs. 
1 lbs. 
1 1 bs. 
!2 gal. 
l lbs. . 

the total due to 

--------------- Energy cost per unit of final product--.--.. ;.; ............ , . . . Whole- ......... . 

Produc­
tion 

.0021 
,0019 

. 0091 

.0023 
.· .• 0064 

.0191' 

.0251 

.0080 

.0133 
~00B8 
.0222 

.0159 

.0149 

.0097 

.0103 

.0141 

. ono 

rounding. 

sale & · ·Home. · Home 
Pro- Trans- Retail Preser- Prepa-
cessing port Trade vation ration 

.0034 .0019 .0010 .0064 

.0015 .0011 .• 0047 . .0061 

.021 r · . 
.0100 .0034 
.0358 .0031 

.0671 

.0219 

.0025 

.0073 

.0134 

.0081 .0044 ··•· ~0088 .• 0221 

.00)5 .0020 .0084 .0029 

.0030 .0024 .• 0083 . .0028 
• 0067 . 0016 . .0081\ .0028 
.0074 .0009 .0082 ,0216 
.0138 . .0012 .0009 

... 
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· Tabl~ 3. · Total energy costs for each commodity un,der policies A-o~· __ ._ 

Item 

canngd·peas· 
. ·. frozen peas 

. Unit 
of final 
Product 

17 oz. _: 
· 10 oz • 

. fresh potatoes · lo lbs.· 
frqzc:i fries .. . .-- -- -1. 1 bs. 
Dehydrated potatoes· --- ) lb:;. 

' . . . . . 

-Jluid.nrilk 
. Cheese . 
Co tt.1 Df'! cheese 
Butter 
Ice-cream 
Dehyd 1·c1 'tEid .· mi 1 k 

.... 

1 !Ja 1 • 
l lbs .. 
1 lbs. ·_ · 

·. 1 . lbs. 
. J:t gal~. 

l lbs·~•-· 

Current 
Market 
Price 

. . 46 
.33 

1.09 
. .49 · · 
- 1.03 -

.-.::.?,_ ·•- 0 •• •• --~-7 . '• . -•· , , -~---'-' -----•'--,--;-.,--.-.......--,-,--,..--------C---.• C :,;.: .. _ :..:..:,.:.._:;_~~__:__;_ __ ~~::-:-;::-~ 

_a Including home energy use ·. ·'' 

h/EXcl uqing: home energy' use 
' "!"'~. ', 

·. ~ 

'.· ---·· 

'' ' 

----'"---· .. _· ---~-: : ·_. · .. _' , .. -~--- . 



Similarly, the Current cost of e11ergy was established in the period December 1974 .:. 
·. - . 

Januar.v 1975.· · The energy.costs are als<J>changtng butprobab)Y more slowly or with less 
~ .... - ·:' ' < • • • ' •• 

variation than the prices of food. The. third d~-;a column in. Table 3 showS current 
. .· . . 

energy costs for each final .product and the da tel in the four~h column shows the 
. : ·. . ' -. ' . 

. . . 

percentage Of the consumer's. food cost.currently. contrib.uted by energy inputs. 

from al.low as. J:i]Jt }or chees.~ to more ·than l0% fo.r fresh potatoes. 
.. ' ., ' . . . . : 

' . 
~ ·.- .... 

· That fs, more than Tot of .a consumer's cos# for fresh potatoes. is expended for 

energy inputs. The. data inTable 2 indicate that most of this energy is used in. 
~ 

the home. for .cooking the potatoes •. In. general, foods·. requiring large .energy inp.uts· · 
' . . '" 

for processing, -storage, or c:ookingwill be more Vulnerable to changing energy 

costs · thari those focids than Can avoid such activities. It will be noted that 

frozen or dehydrated potatoes have a lower percentage ~f total cost contributed 
. r 

by energy inputs·. However, each of these foods \vfl l. contain about 50~{ more energy 
. . . . 
. . . . . . . 

per pound of potatoes consumed ttian(lf the potatoes . are .not processed prior to 
. . ' .· . .:· ... ·. ·.. . . ; ) 

reaching the cor:sumer. The higher market value of these foods reduces the percentage 

of total cost contributed by energy, however. 
. . . 

.;· 

• Figure 1 is included to show the curre11t'energy cost for each -commodity: 

including household uses,··relative to other(non~_energ~). allocable costsand the 
. -, . 

current market value. The difference between total estimated costs and retail 

market value ·for each commodity is the cumulative profits and returns to unmeasured 

costs of allactivities from production through retail marketin9. This margin 
"' 

is much larger for some commodities than for others. Some dairy" products actually 

show costs exceeding market price. Selecting another-month or year to( determine 

market food costs, however, could change the relative margins on these comrnodi ties~­

Thi s figure also gives a better pictureof the. relative role of energy in 

d~termining the consumer 1 s food costs. 



.. : figure l. Relative proportions of total 
gross marketing margins. 
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The total energy costs shown so far'•·include the energy used tn home storage 

and preparation of food. Though the cost of this household energy J.s a real part 

of the consumer's food costs, its value is not reflected in the market prices of 

food. Thus, if home energy uses are excluded from the energy costs, per unit costs 
' . . 

and percentage of the consumeri s food cost currently contributed by energy inputs 
, . 

· could be substantially reduced. The fifth and sixth columns in Table 3 are for 

. that· purpose. For ·example, the rati.a of energy 'cost ·to the market price goes down 

to 2.86% from more than 10% by excluding home-used energy for fresh potatoes. 

Changing Energy Costs 

To assess the food costs impacts, four alternative energy pd cing schemes. 

were selected. These pricing schemes, labeled PoltciesA-0, are described below. 

Policy A - Petroleum prices are doubled i,.1hi1e ho1ding other energy prices 

constant. 
I 

Policy B - Electricity-prices are doubled while holding other energy prices 

constant. 

Policy C -

constant. 

Natural gas prices are doubledJ'lhi1e holding other energy prices 
,.,./,,,-, 

Policy D - All energy. prices are increased 100%. 

The last four columns of Table 3 show .the cost of energy per food item under 

the alternative energy pricing policies. The current cost of energy in a can 

of peas is $.0148. To double the price of all petroleu~ products used throughout 
• 

the food chain vwuld increase this cost to $.0200 (Policy A). boubling electricity 

and natural gas prices would raise the energy cost per can of peas to $.0221 and 

$.0172, respectively (Policy B & C}. Of course,"doubling all energy prices would 
I - , , 

raise the cost of energy per can to$ .0296. 

',. 
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' ..•. 
The effect of changing .the cost of a, particular fornr of energy will not be. 

the. same\ for alr commoditles. Those. foods dependf,mt upon la.rge inputs of"' 
.-'l .- •· • 

electri,dity .for·· storage .. ol" Cooking wil 1•••bemor.e vulnerable• 'to changing .elec:tritity 
· .. ·.·:-·- :· . . -. ·_· _-.. . . 

pr-ices. \Foods such .as fresh potatoes orwijeat requtring+elativelylarger ·amounts 

of pet~olfum products. for production or tran5portationto market will be affected 

most· by c~angtngpetroJeum·prices •.. · Fin~ll.Y,. tlighly.processed·· foods .are likely to 

· be•· affected .most by changing·.natti~~i gJs·•prices .•·•·· Th~ data< in ··Table 4 ,·Will sharpen 
. . '·. . ' •' . . . '. . ';' _-_,. ·~ -, .-·_ . . ,', . . . .· . . ' - . 

_'.:.-\:< .. =- . .-,;:.'\ __ .,-· .- ' •.. . • 

the focus on. these factors. This table shows the percentage change in consumer 

impo.sed by each of the energJ p.ricing pol1Cies. 

petroleum prices, increases consumer food cos ts 

.aboutl to 3%,Table 4. However, exportedwheat.stands .. out as an exception for 

two reasons. · The first is because.the price base is the domestic export price 
. 

rather than the foreign import price and. the second is the fact that petroleum 

products account for 1nost. of the energy used for this food item activity. Doubling 

·· petroleum prices would increase the consumers cost of both frozen and canned peas 

by slightly more than 1%. Potato food costs would increase from 1.2% if dehydrated, 
. . . . . 

to 2. 4% lf consumed as nonprocessed pobtoes. The consumer cost of sugar would 

increase only 1%. Dairy product costs would increase from 1% to 1.4~~- Petroleum 

costs changes wi 11 most seriously affect the transportation and production sectors . 

. ,, 
Pol.icy B 

· Policy B considers a 100% rise in electricity prices while holding other energy 

prices constant. Table 4 shows the effects of this policy on consumer food costs_, 

though varied, to be slightly greater -than when· petroleum prices were doubled. 

Those commodities· requiring refrigeration in processing, trade, or the home and/or 
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2 .. 21 .52 3.22 
3.97 .30 5.39 · 

Fresh potatoes i.70 .49 
,. 

10.65 
Frozen fries 3·~12 l.29 5.92 
Dehydrated potatoes ·2. 21 · . · 2.66 6.20 

Sugar 1.00 • 3] 2.43 3.74 

Wheat (expo rt )i./ 9.79 1.04 10.83 
Wheat flour 1.40 6~02 l.20 8.62 

Fresh apples 2.27 1.28. .07 3.61 
·. Apple juice 2~92 1.89. .22 5.00 

.· Applesauce 2.46 .54 .95 3.81 
Dried apples l.67 .30 .12 2.08 

F'I ui d milk .. 1,..-03 ., .. ~,, ,,, 3.71 -·-~'- • (;.. w 

Cheese ;.82 .85 .02 l.69 
Cottage cheese l.24 l.51 .19 2.92 
Butter 1.43 · 1. 77 .43 3.65 
Ice cream 1.18 3.28 .33 4.80 
Dehydrated mi .i k l.19 .46 .95 2.59 

a/~·!heat price changes are calculated on the basis of 
· domestic export prices:and not foreign consumer prices . 

. I 
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" .• substant~al cooking had the largest cost increases. Frozen peas, frozen fries, 
! . .··. ' . ,. .· ·. . . .· .. · . 

and ice ~ream all require refri gera ti on and the first two need to be cooked. Fresh 

potatoes 1and flour requfrfoglarge. amounts of cookfng energy~- had even larger per.:. 

centage cbst increases. A large share of the electricity used for commodittes ·. 

requiring)refrigeration and cooking is consumed in the home. We estimated the 
I 

share of electricity costs expended for food in the household to be 84% of the total 

electricity costs. in the foodsystem. 
..... 

,: . 

. > Policy C 

Under Policy C natural gas prices. would be increased 100~~- Such a policy 

· has effectively been implemented in Washington over the past 18 months. Table 4 

shows this policy wi11 increase food costs by less than 1% for most commodities. 

Dehydrated potatoes and sugar using natural gas in processing show final cost 

increases of about 2.5%. 

Nitrogen ferti ii zer is 1 argely produced using natura 1 gas. Hm,,ever, even 

at a price of $1.00 per thousand cubic feet,,several times the price of natural 

gas used for fertilizer production prior to the fall of 1973, natural gas 

contributes only about $40 to the cost per ton of anhydrous ammonia. Thus, the 

100% plus increase in fertilizer prices since 1973 cannot be blamed entirely.on 

the increase in energy prices. A 100% increase in natural gas prices from 
,, 

today's level could add about 15;~ to the farm cost of nitrogen ferti1ier which 

fn turn could add about 3% to the farmer's cost of producing wheat. The percentage 

effect would be even less for other crops • 

. ' 
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)' Policy D merely increases the cost of all energy by l001L Such. action could 

·. . < \ . . . . . . . . • . 

. ·. effect a\ 10% i ncreµse in the consumers cost of fresh potatoes. . Other commodities 

f ' 
· would bei<affected to a lesser degree ♦' Wheat flour could increase by 8. 6% by 

the. time it is used for baking bread. Dairy pr-oduct cos.ts would generally 
•· _ .. 

increase by less than 4% •. 

CONCLUSIONS 

It is apparent from these data that modest increases in energy costs 

should not result in significant food cost increases. However,-· the impacts of 

an energy cost increase 1dil1 not fall equa11y on a11 sectors or commodities. 

- The resulting change in food costs from a 100% change in petro1 eum prices 

average<! 2;~; a 100;~ change in electricity prices caused food costs to rise about 
2.3%; a 100% increase in natural gas prices caused food costs to increase 

about . 7~~; and a 100;~ increase in a 11 ·- energy prices would cause about a 5;; 

increase in food costs. 

Thus, governmental action causing, say,'25% 50% increases in petroleum 

prices is not likely to result in substantiaJ food cost increases, even though 

it will si gni fi cantly affect the transpo!"tati on and production sectors. That is 

not to say that food prices vioul d not rise by more than 1 ;~ if petro 1 eum prices 

were increa:sed ty 50~~- But, such eDergy price increases should not be directly 
.. 

blamed for larger food cost increases~ 

The household or consumercurrently pays the,highest price per unit of electricity 

and also uses the largest share of electricity for refrigeration and cooking. 
, 

Thus, the consumer will be affected most by increases in the price of electricity. 

Because electricity use is also concentrated in those commodities requiring 

refrigeration and/ or cooking, products such as frozen peas, frozen fries, and 

,· 
/ 
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to receive the.Jargest 

.•.. · . Natoral gas price changes fall most heavily on the food processing sector 

.· and thoJ,e commodtties requiring large. amo~nt$ of h·eating. ·during the 
.. ·· ... I ..... ·.· ..... · .. , ..... ·· . . .. ·· .· .. ·. •.··· ··· .. ·. 

_Sugarand dehydrated potatoes are.examples of such commodities. I .. 

,, .. 


