%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

‘zh ~ 6@0"4\@ |

' \J‘ S
*"!‘,‘ .

PGTENTIAL IMPACTS OF ENERGY PQICC CHANGES
ON CONSUMER FOOD cosrs |

-~

LR ey s
'?Ghinkqoktiee; N6rman K. Wnittlesey, and Richard C. Shane

‘For PreseqLatxon at the

Amer}can Aar1culuura1 conowaus Assoczatxon “Petzngs

Columbus, Ohio
;August, 1675

4

-,

. P
o ”,/ /})v :



L n POTENTIAL IMPACTS oF ENERGY PRICE CHANGES
ON CONSUMER FOOD cosrs

Ch%hkook Lee,'NOrman;K. whittlesey, and Richard C. Shane#”
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‘This paper documents actual energy inputs for selected agricultural products

for all activities from production to home consumpticn. 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

LS

* Agr. Economist NEAD, ERS, USDA, Professor and Researéh Assistant, respectively,
- at the Department of Agricultural Economics, Washington State University



- _INTRODUCTION

The 1973-74 energy cr151s brought numerous stud1es 1n energy-related prob]ems
\ .

'”'5~f5;Th1s paper re]ates the flnd1ngs of a recent study wh1ch measured energy use

fs.n the food system for some magor agrlcultural commod1t1es produced 1n Wash1ngfon

:'faff;State.. More spec1ftca11y, the study measured the tota] energy 1nputs 1nto the pro- |

"7°vfzduct10n, process1ng, transporting, marketxng, and home uses (preservat1on and pre=-

Ji»;parat1on) of wheat, app]es, potatoes sugar beets, green peas, and daxry products

fﬂ}i-ffThese data then prov1de the baszs for est1mat1ng the impacts of h1gher energy costs

- on Washington a9r1cu1ture and food consumers.

ENERGY USE IN THc FOOD SYSTEM o |
- Table 1 shows 1nformat1on related to energy use and costs 1n produc1ng and
consum1ng frozen peas The data snown 1n th1s tab]e are an examp]e of s1m1]ar
',data collected for 18 f1na] food products 1/ | |
L Tota1 energy 1nputs requ1red to. produce, process; and consume one- ton of peas :

2/ amounted to 16. 4 m1111on BTU s More than one-thtrd of the total

-.as frozen peas
: energy is. used for refr1gerat1on after process1ng and pr1or to consumpt1on This

,requ1rement for refr1gerat10n appears 1n.market1ng,-transportat1on, and the home.

»

Ysimitar information for other_products ¢an be found in (9).

, g/The-data presented here are in terms of one ton of farm weight product. As
commodities are processed into alternative forms, however, the final product.
. weight may be quite different from the original. One ton of green peas, for
- example, will produce 1.37 tons of canned peas or .92 tons of frozen peas.
- Products which are dehydrated will Tlose up to 90% of fresh weight.




Table 1. Energy and cost data for one ton of green peas processed aS~ffdi§njpeas,§(:u3

B uholesale
- and ‘

sl B S e

SO R P : .Retall,.'t;'Homéﬁfff- Home S IR
- Item - - ~Unit  Production Processing Transport ~Trade. ~.'.gStqrage Preparation Total BT

E]ectwlclty Skl 106.80 k-»_;; 1 656.00 f};ass;Zo_f,; B55.00 2, 973 0

Cmsoe w1 ses o am e
© Diesel - Gal o564 7‘-72”, : " 7OJ :"'fa»'zo'.z-s:;*f;{-

e Fuél 0i1 . Gl o 2 51-/

©  MNatural Gas ',fd. ‘Therm B 2 71—/ | 12 LA ?7j i;4;36  §*;f%j9,2l-ff}9§

L-P Gas  : . Gal RN ' ?23  

,,3 354 10;‘52”‘:“ :

WU % 1,000 2,073.20 | ? 158.20 1 535 30 ," 6,016. 40 53;2i2.30;7 §

BT/ Total BTy g 1260 13 20 .‘» 9 7o-:f&_} 36 70 130
‘:TdtaT Energy Cost’ §  5.66 4. 57' '*i3;39ff7 9 14 08;:gjjf7}io;, 1,117 84 j; 5264 -
o cnergy$/rota-1$ g s 330 00 690 4520 4970

3/0ne ton of farm weight green peas produces 92 ton of frozen peas or 2 944 ten ounce packages.v. FO
Y poes not include local d1str1but1on whlch is accounted for in the trade sector.lv, :f;;;~;x e

| /Uaed for fertillzer product1on ‘
‘ d/Doef not 1nc1ude raw green pea costs




‘iEnergy used for home cook1ng accounted for 20 SA of totai reunrements wh11e e

PR TR

Jff'productlon and process1ng accounted for 12 6 and 73 2% respect1ve1y
Al i o
Total energy costs for a]] act1v1t1es were $52 64 at ear]y 1975 pr1ce 1evels

>’ﬁ;,0ne-th1rd of the total energy cost IS accounted for by home cook1ng though cooklng

"ﬂff,gof energy conpared on a BTU basxs

f:used on]y 20 5% of total energy vHousehoId e1ectr1c1ty 1s the htghest cost form

Petro}eum products and natural gas account1ng

'::rwrffor most of the energy used 1n productlon;proce551ng and transportat1on act1v1t1es,v

f‘jare much cheaper forms of energy. A]so note that about one half the consumer s
| cost of storage and cooktng 1s composed of energy 1nputs whtle the rat1os of }f«f
:tf?ienergy costs to tota1 costs are less than 10% for product1on process1ng, trans-hti;ffg&-‘
'_portat1on and trade - G L ' '_} i B |
To estab]1sh a bas1s Tor est1mat1ng energy tmpacts on tood costs, the current
'energy costs for each food re]ated act1v1ty are summar1zed 1n Tab]e 2 Thxs table
v’shows present energy costs calculated for a typ1ca] markettng un]t of each S
_commod1ty The current cost o. dwsembodxed energy ina 17- ounce can of peas, for :icﬁh
vﬁexamp]e;r1s shownnto be<$ 0]48 Thus we beg1n to see the potentla] effect on food fﬁfﬁ
'costs that may be affected by chang1ng energy costs. The dlstr1button of these costs -
't among 1ndustr1es such as process.ng or transportat1on a]so may be est1mated _For |
examp]e energy costs 1n the transportatlon 1ndustry could be doub]ed w1th the
effect of 1ncreas1ng the cost of a can of peas by about S 002, 1f all other costs g
were held constant Sim11ar]y, doub}1ng on]y food oroce351ng energy costs wou]d

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

‘Table 3 shows the current total energy cost for each conmod1ty and- the energy

. cest under a]ternatlve pr1c1ng poltcxes - The current retail va]ue of these food

'fiarSubJect to change over ttme.s"“

J

items prov1des a compartson for the magn1tude of energy costs For exanp1e a

17 oz can of peas has a reta1] vaiue of $.46 wh11e 10 1bs of potatoes sel] for

[$5]

,si 09. Thesa retail fooo ta1ues nere detern:hed in January ]q75 and are, tne ~efere,




: .3 Tab1e 2.

Item

Total energy cost per unit of final product by activ‘ty at present energy prices.,.f

 Unit of

Final

- Product

| emem e e e an o e

, '71Produc¥v
~tion

Pro- ’". >Trdn$-?-
»‘Vcess1ng port '

f’ff‘ Energy COSt per Uit of flnal product-f-éf;eg;;;- [f ~¥

-Whole- - - S :

sale & .Home~,glf;Home AT
Retail ~ Preser- Prepa-. . ...
- Trade i, vationu]j;rat1on ~Total~. . .

~Canned peas

“Frozen peas. -

’ fFrcsh'potat0ésf: '”
-~ . Frozen fries o
o Dflydrdtﬂd potatoes

"iSh

A'Ffésh apples

. Fluur,7

W™

Apple juice

| f,Azwivsauce .
< Deh drated apples

71F1u1d mtlk

: Ch{ (]P B
Cottage cheese v.7

~Butter

S lece-cream

"._ﬂvauhydrated milk

.-.|~\~’_.t..a._¢_o

17 bz.

10 oz, =
10 1bs.

1 1bs.

’.] .lbs.

- 5,1bs.
10 1bs.

1.5 1bs.
46 oz,

"2 pts..

1 1bs.

gal.
1bs.
1bs.
1bs.
gal.

]hcf_‘v‘v

L0015 ,0011,u_ﬂ_0047;:»f;f"

©.0100  .0034 .0
Close oot

L0671 .0107
0219 0092

0025 L0064
. .0073 0092
0134 [0046

,0081 . .0044 - ..0088 0227 - -
.0015 . ,0020 .00

.0030 - .0024 0 '
©,0067 L0016 .

003 0019 0010‘”: }” s L0n8
o061 :

;Oéjifft .Qﬂ;;i? 0850: i€ j:.’4~~-n~

~.0109

.0074. 0009  ,0082
0138 L0012

'fé/Qow sum may not equal the total dueitd'fOUnding;”_ _"
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 Table 3. Total enefg&,éoéts for each commodity underfpoliéiés»AeD;*[

o - Energy .
“Unit  Current Current SEEE”/‘ Current B
. - ~of final  Market Energy_/ Market_/ 'Energyb/"Market
o Item oo ‘ Product =~ Price Costs Price = Costs ~ Pr1ce ~!

Energy cost under P01iCy-./ ’;;; i

22 .0085
39 .0094

Canned peas - 170z. .46 0148:;_}
CFrozen peas. . 100z, .33 ',_ 01785iw;

66 L0312
.92 .0190
.20 .0467.

1
2
Fresh potatoss 10 Ibs. 1.0 1162 © 2
3
4.83
74 1018 374
2
2
3
3
2

Frozen fries - 1 1bs, .49 -.0290 .
@ehygz ted @aeatoesfrclﬂljlbsi e 1,03  . j*10639,;gi.

Sugar . 5 1bs.t 202 L1018
Flewr 000 Ibs. 25090 - L L1801

Fresh apples o 2.5 Mbs, 75 027
Apple juiee = . 46 o0z. " .63 0 L0315 -
.ﬁpp!esaucp o 2pts.e 69 L0263 1
Dr:ea @pp1es o Vibs. o 1980 0413

?]u1uvm3lk v'fv L ]»Qa1. 21,60 . - .0600 '
Cheese . Vibs.. )5 0 ,0296 I
Lotisge cheese .V 1bs. -+ .90 L .0263 -
Butter . 1 bs. . .81 L0296  F
Ice-cream oo Ygal, 109 0523 0
Wehjexxted W%EK v SV bsy o 104 - .0269.

62 0571 2.7

.61 0199 -2,
.00~ .0232 . 3.
.81 .0263 3
.09 .0413 -2,

75 L0371 . 2

69 - ..0267 = 1

.02 .0235 - 2,61 i g
65 - 0270 3,33
go ..0307 2 ‘ ’
59  .0269 - 2.

m&wﬁﬁw“mmmw7mpfmmOVMw 

e e e e —— . . - e - . - PRSI
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Inc1ud1ng home energy use o o S j.ff'; o

Ei

Exc1ud1ng.hqme energy,use -




S1m1]ar]y, the current cost of energy was establ1shed in the per1od December 1974 -

B tiJanuary 1975 The energy costs ar s'fchang1ng bﬂt probab]y more s}owly or w1th 1ess

vfﬂhvarlatlon than the pr1ces of food : ‘e{th1rd;d:ta co]umn in Tab]e 3 shows current

;{f;energy costs for each flna1 product and the da: “n the fourth co]umn shows the f}gf*::-'

'sfgapnpercentage of the consumer s food cost_currently contrxbuted by energy 1nputs

'“1~{=the home for cooklng the potatoes.

foThese values range from as 1oh 7%"f‘r;cheese to more than 10/ for fresh potatoes

::That 1s more than ]0% otﬁ_vconsumers cost for fresh potatoes 1s expended for

f‘energy 1nputs The data in TableVZ?Tnd1cate that most of th1s energy 1s used 1n

In general foods requ1r1ng 1arge energy 1nputs

e T7fbr process1ng, storage, or cook1ng w111 be more vulnerab]e to changtng energy

'fcosts than those foods than can avo1d such act1v1t1es It w111 be noted that

e frozen or denydrated potatoes have a 1over percentage of tota? cost contr1buted

‘ovby energy 1nputs However, each of these foods w111 conta1n about 50% more energy S

ﬁ'gejsper pound of pOtatoes consumed than 1f the potatoes are not processed pr1or to

?f;of total cost contr1buted by energy, however

- “reach1ng the corsumer The h1gher market va}ue of these foods reduces the percentage ;

Flgure 1 1s 1ncluded to show the current energy cost for eachfconmodlty

”d'“1nc}ud1ng househo]d uses relatave to other (non energy) a]]ocah]e costs and the

- f'current market va]ue The d1fference between total estlmated costs and reta11

"market value for each commod1ty 1s the cumu!atlve prof1ts and returns to unneasured

“'costs of aT] act1v1t1es from productlon through reta1] market1nq Thxs,marg1n :

| _’1s much 1arger for some commod1t1es than for others Some dalry products actuallj

~ show costs exceed1ng market pr1ce Se1ect1ng another- month or year t0fdeterm1ne
'",market food costs, however, could change the re!at1ve margans on ‘these commod1t1es
“f'Th1s f1gure also g1ves a better p1cture of the relative: ro]e of energy in |

'1‘?dcterm1n1ng the consumer s food co:ts




- e

< Figute 1. Relative proport1ons of total energy costs other accountab]e costs and
. "gf[v' gross marketing marg1ns.- L , , v ,
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The totaT energy costs shownﬂso far 1nc1ude the energy used in home storage ;rf

' "?fiand preparatton of food Though the cost of thxs househo!d energj 1s a rea] part 1; f ff

“’whffof the consumer s food costs, 1ts ya]ue 15 not ref]ected 1n the market prlces of

h'tiﬁxchOd ThuS, 1f home energy uses are echuded from the energy costs, per un]t costsf;;f :

llifand percentage of the consumer s food cost current]y contr1buted by energy 1nputs

'7”o'cou1d be substant1a11y reduced The f1fth and 51xth co]umns in Table 3 are for

Tifthat purpose For examp]e, the rat1o o'

'Ifi‘to 2. 86% from more than 10 by exc]ud1ng home used energy fOV fresh potatoes

: ‘,‘

L . Changing Energy Costs |
To assess the food costs 1mpacts, four alternatxve enehgy‘pr1c1ng schemes>
;'were se]ected 'These pr1c1ng schemes labeled Po11c1es A—D are descr1bed be]ow
o _Pollcx A - Petro}eum pr1ces are doub]ed wn1]e holdlng other energy prlces

"'constant.

:nergy cost to the market pr1ce goes down-th;;""

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

 constant. e S . B L ‘
1Policx.c sc.NatUha] gasupricesfaheﬂdouhled,whi]e ho]ding;otherkehergy prfces‘ o

‘_:"_ L s -

'o»Po11cx D - -A1] energy pr1cesvare lncreased 100 | -

‘The last four co]umns of Tab]e 3 show the cost of energy per food Jtem under
; the a]ternatlve energy pricing po?zc1es The current cost of energy in a can
of peas is $. 0148 To double the prlce of a}] petroleum products used throughout»
the food chain wou]d incheasetthis cost to $.0200 (Po]1cy A). .Dbubling electricity
~and natura1 gas prices wou]d raise the energy cost per can of peac to S. 0241 and’

I

$. 0172 respect1ve1y (Po]1cy B & C) Of course,_doub11ng a11 eneroy pr1ces would

raise the cost of energy per can to $ 0206




Theieffect of changing the cost of a partxcular form of energy w1TT not be

Jl'the samé for- aTT commod1t1es. Those foods dependent upon Targe 1nput5 of
ﬁelectr1c1ty for storage or cook1ng will be more vuTnerabTe to chang1ng electr1c1ty
‘*? tfspr1ces \Foods such as fresh potatoes or wheat requ1r1ng re]at1ve1y ]arger amounts
" 5fi{of petroTeun products ror product.on or transportat1on to market w1TT be affected

b;??fjmost by'chang1ng petro]eum prtces., F1naTTy, h1gh1y processed foods are 11ke1y to

"{be affected most by chang1ng natural gas pr1ces The data 1n Tab]e 4 w1]1 sharpen
:'Téthe focus on these factors.. Th1s table shows the percentaoe change in consumer

'iftiﬁqfood costs that wou]d be 1mposed by each of the energy pr1c1ng poT1c1es

S : PoTrcy A:v
P011cy A thCh doobles petroTeum prtces, 1ncreases consumer food costs
v”]fabout 1 to 3N,'Tab1e 4 However exported wheat . scandS-out as an except1on for
;Ttwo reasons The f1rst 1s because the prtce base is the domest1c export pr1ce
’i:ﬁp:;rather than the fore1gn 1mport prlce and the second is the fact that petro]eum -
‘=iproducts'account for most of the energy used for th1s food item activity. Doubling
f,petroleum pr1ces wou]d 1ncrease the consumeds cost of both frozen and canned peas
dfh%by s]1ghtTy more than 17 Potato food costs woqu increase from 1.2% if dehydrated,
"“;t0'2 4/ 1f consumeddas'nonprocessed‘potatoes. The consumer cost of sugar-wou]d
:;1ncrease on]y 1%. - Dairy product costsfwould‘increase fromulw to 1. 4 Pétro]eum
7 costs changes w111 most ser1ous]y affect the transportat1on and product1on sectors
| PoT1cy B
P011cy B cons*ders a 100% rise in e]ectr1c1ty prtces wh11e holding other energy
vpr1ces,constant,v‘TabTe‘4 shows the evfects of thls‘poi1cy on consumer food costs,}”
:'thouéh yarded,'tolbe.sljphtTy greater-thén when'petroleum prices were doubled.

‘ Those commodities requiring refrigeration in processing, trade, or the home and/or»




'=f.Canned peas i
‘ Frozen peas j:(f:

. jff‘Fresn potatoes
~. Frozen fries

,.‘ Wheat f]our

:;5,,Fresn apo]es
~ Apple juice.

" Cheese

- Butter
~Ice cream .

“{f Table 4 | Percentage chance in censumer costs under each energy

pr1c1ng po]1cy

Dehydrated. pptatoés'?f“ e
' Sugar o

: Nheat (exportf‘/ ‘  }a-

- Applesauce -
v Driedﬁapp]es-»»‘

 Fluid m11k_v. BRI

~ Cottage cheese L

Dehydrated miik

--:'zi-;;l 2

248
©1.53
1o

_ :-i:];QOf"

22T .
2,92 .
2.6

- 1.67

© 1,08 2
82
DR W
C1.43
108
19

.85

1.51
1.77
- 3.28

A
ettt

e '49a“;
- 1.29
. 2.66
..72:43f’*
R
-1.20
| .01_477
220

*';.95
a2

.23

.02
19

.43
.33
.85

owno wmw |

[vol o URN NI

N W U s

W N

22

92
200

T4

83
.62
61

.00
81
.08

T
.69
.92
.65
.80

.59

: éjwheat price changes are_caTcu

Iat

ed on the basis of =

~domestic export pricesrand not foreign consumer prices.

.




rvi»;:SubstantyaT cook1ng had the Iargest cost Tncreases Frozen peas, frozen frxes," |
| ~and ice cream a]T requlre refrlgerat1on and the fIPSt two need to be cooked ‘ fresh -:f :

df{?i_potatoes and f]our requ1r1ng 1arge amounts of cooktng energy, had even Iargenxper_l S
’*7ffcentage cbst 1ncreases A 1arge share of the electr1c1ty used aor commod1t1es .' |
»"hfrequ1r1ng refr19erat1on and cook1ng is. consumed in the home we estlmated the iif"":“

~';"share of electr1c1ty costs expended for food 1n the household to be 84% of the tota] 5[,ff£

Under Pol1cy C natural gas or1ces:wou1d be 1ncreased 100 " Such a pol1cy :j
5has effectlvely been 1mp]emented in Wash noton over the nast 18 months v Taole d d
':shows thxs p011CJ wxl] 1ncrease food costs by Iess than l” for most comwod1t1es
h_ Dehydrated potatoes and sugar us1ng natura] gas in processxng show f1na] cost
,} 1ncreases of about 2. Nif:jn’;»" S 'd L
N1troger fert1xlzer is ]arge]y produced us1ng natural gas. Poweuek eveol
ata pr1ce of S] 00 per thousand cub1c feet, several t1wes the pr1ce of natural vv_ht‘
gas used for fert1]1zer product1on pr1or to the fall of ]973 natura] gas | ‘
':contrxbutes only about $401to'the cost per ‘ton ofuanhydrouS"ammon1a. 'Thus, the'
- 100% plus increase.in fettiiizerhprices Since&}§73.cannot beAbYamed'entirelylon
the increase,in energy prices. A ]O 5 1ncreasevin natufaT gas phices»from |
today's level could add about ]5m.to the~farmcCOstvof nitrogenffertf]ier which
in turn could add‘about 3% to the farmer's cost‘of producing wheat._ The‘petcentage’
effect would be even less for other‘cropst}‘ | |

e
s




R P
;effect 1 1ncrease 1n the consumers cost of fresh potatoes. Other commod1t1es L

;w0u1d be affected to a lesser degree.ffﬂheat flour could 1ncrease by 8 6 y

?the tzme 1t xs used fbr bak1ng bread Da1ry product costs wou]d generally | f?ifaf3

.la1ncrease by 1ess than 4” 5“':

R concx.us Ioris

It 15 apparent from these data that modest 1ncreases 1n energy costs

:l3sshou1d not resu]t in s1on1f1cant food cost 1ncreases However, the 1mpacts of

an energy cost increase w111 not fal] equai!y on aI] seccors or commod1t1es
| The resu]t1ng change 1n food costs from a ]OO change ln petrolecm pr1ces

' averaged 2%5 a 100% changn in e]ectr1c1t/ p*lces caused food costs to rise about

c.-2.3%; a 100: 1ncrease in natural gas prices caused food costs to increase

_vvabout . %; and a 100% xncrease in a}]venergj prices- xou]d cause about a 5%

_increase 1n food cost % ‘ s
Thus, governmontal act1on caus1ng, say, 25 —’50” increases in petro]eomf
pr1ces 1s nof 11ke1y to resu]t 1n substantlal food cost iocreases, even though
it w111 s1gn1r1cant]y affect the transportauwon and production sectors Toat is
vnot to say thaL food pr1ces would not rise by more than 1% 1f petroleum prices
were 1ncreased by SOV But, such eneroj pr1ce 1ncreases should not be directly ’

f b]amed for ]arger food cost 1ncreases. e

~ The househo]d or consumercurrent1y pays the hlghest price per unit of e]ectr1c1ty

" and also uses the 1argest share of e]ectr1c1ty for refr1gerat1on and cooking.

fTaus, the consumer w1]1 be’affected mostgby increases in the price of electricity.
Because electricity use is also concentrated in those commodities requiring

vef?igeration and/or cooking, products such as frozen peas, frozen fries, and

o

Pol1cy D mer.e])’,"mcreases the cost Of_v11_energy by ]OO v;_guéh actioﬁ7cou1d?ﬁs‘””



Natura] gas pr1ce changes fa]l most heav11y on the food process1ng sector |
-”hffand thoge commod1t1es requ1r1ng Targe amounts cf heat1ng dur1ng the process1ng

‘":Sugar aqd dehydrated potatoes are examp]es of such commod1t1es.v A

LTI




