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Urban Food Consumption Patterns and Thedir

Associated Solid Waste*

by

Abdullah A. [Saleh and Joseph Havlicek, Jr.

I. Introduction

Cufrently Lhcrc ts considerable publlic concern with the increasling
lévél and varying coumposition of residenttial solid.waste. Roughly,one
third of residential solld waste emanate from {ood and food containers.
The food industry ls oftin accused of having aggravated the problem of : —

managling the ever incrcasing waste loads through over-packaging. Re-

liable information which describes the level and composition of con-

sumption residuals and their relationship to household consumption

‘patterns is scarce 1f not lacking. Yet sucli information [s fundamental . i

to a better understandlng of the solid waste problem and to the for-

mulation of policies almed at coping with ft.

This paper addresses itself to linking solid waste from food .égLi
‘consumption activities to consumer behavior. A theoretical framework i"ﬁ:
for conceptualizing the solld waste generation process in connection f;: 
with consumption behavior Is given in Sectlun II. The economic model 5- ’
and hypotheses are presented in Section L11. Data and esﬁimatioh are ?
discussed in Section V. Empirical resulﬁs are analyzed in Section V, f

3
and éome concluding remarks are given in Section VI, f
| —

1I. ‘?he Theoretical Framework
The traditional theory of consumer behavior avoids any explicit !

discussion of consumption residuals. 1t Implicitly assvmes that the
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act of;cqnsumption exhausts all goods that enter ditectlycintoAthe

consumer's utility function. Fortunately, the last decade witnessed

a new apptdéch tcVCQnscmehbdémand. vBecker [1] suggeatedvthat the{éct '
of consumption is indeed a production procesc'which utiiizeS»physiCAl
and nonmarket goods aé'inhuts in order tc produce commoditiés whichb

"maximize the consumer's utility. Becker was intérested in'analyiing -

'the‘iole of time allocatlon in‘relaticn to housqhold consumption behavior.v
LancaSterv[3] té] generalized‘Becker'é idea cf VieWing cchéumption
cs aApiocess and provided aufully.integrated theoryAOf conaumér choice
and demand in which the characteristics of goods are taken explicitly
into account. His apprndch ib based on the assumption that commoditiec,
‘per sc; do not yield utility to consumer; rather, cpmmoditiea‘poseéss
‘ characteristicc, and'these give'rise to.utility; |

| The idea of focusing on characteristics of commcditiee-along
with commoditieq themselves is attributed to Hicks [2] though Menger [5]
had a similar nction 1mplicit in his view that people demand goods in-

order ;Q'satisfy;certain'"wants". Lahcaster translated the psychologicai |

'concebt of wants into objéctive characteristics that have universal
iaﬁplicatiohs'in~demand analysis. The traditional demand analysis can
be viewed as a special case of Lancaster's approach, where each good

has one and only one characteristic.

vSoiid.waste__can be traced to materials uaed»cakinputs in the
conahmption process. These matérials are ah”integral paft of the commodities
- and -also poeaees characteristics which yield utility to consumers. Some

people, for example, prefer aoft drinks in disposable cans to soft dtinks

in disposable bottles, Solid waste from food qrigin is not confined to
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the wéste of packaging materlal. The goods themsélvés aiuo»génerate

waste throﬁgh the qonsumption.précess. The level of éheir waste output
depends to a great degree upon»the_leﬁel of procéséing; |

1  The cost of solid waste collection and dlsppsal.serv1Ceszis
fixed_in many cases, In the gense that households pAy a berLaln amount

per year regardless of the waste output they generate. These fixed

costs do not affect the cOnsumer's budpet allocation. Per unit costs
of managing solid waste output may force the consumers' to alter their
budget allocation to achieve maximum utility at a minimum cost of waste

disposal.,

Using Lancaster's Approach,Aconsumer‘behavior with respect'to
consumption activit;es and their assocliated residuals can be’dcscribed | : -
as é maximizatipn problem. The objective crLtefion 1s gtility expressed
és a function of foods' charaéteristics. jThe conatraihtg on the Othér
hand include: two sets of technologicai>relétions linking goods,and

their characteristics through a collection of‘consumptiqn activities;

and a set of budget constraint which incorporates any cost of waste _fﬁ:

| disposal associated with the activities}

Consider an individual consumer with a utility funétidn:U defined
over the characteristics space:

further, the consumer is faced‘with;a budget COnstfaint: :

(2) P'Xx i_k, where

Z is a vector of r-characteristics,
X is a vector<ofﬂn—ggods,
‘Pis a Vector‘df‘cbrréspOnding price of the same dimension,

consumer's budget.

vak‘pta'ﬁds for the




. . 1 . . :
Assuming U is a quadratic™ function, and the constraints described

earlier are linear, the consumer‘s problem can pe expresseud py the‘follow1ng

quadratic program, in matrix form:

Max U(Z) = a'z + 1/2 -2'QZ

Subject to L
ﬁww
(3 (1) Z=BY,Y >0 |
(11) X = AY
(111)  P'x + D'RY < k
where,

a' 18 a row vector of coefficients.

Q is a symmetric negative definite matr1x2 consisting of
fixed elements, of n x n.dimension.

Y is a veetof of m~activities.

D is a vector of g-elements corresponding to cost of disposal
of g—types of solid waste.
A 1s a matrix of n x m dimension, its element'akj represents : ‘ P

the quantity of the kth good required to operate the jth
activity at a unit level.

B is a matrix of r x m dimension, its element btj represents

the amount of ith characteristic derived from unit level of
the jth activity. :

"R is a matrix of g x m dimension, its element rwJ represehtﬁ . I

the emount of the igﬁ_type of solid waste generated by :
a unit level of the jth activity. : ' —




' Each activity is assumed to be linear, and the matricee, A, B,
A and R are assumed to consist of fixed coefficientn. The matrices A

~and B are known as the consumption technology matrices, as defined by e

-‘the constraints (1) and (11). (iii) is a budget congtraint, and includes
the costs of disposal related to various types of solid waste, In .
the absence of ahvariable‘coet asBOCiated with the_levelxof solid waste

output the term D'RY vanishes and ({ii) collapses to (2). However.'the

solid waste linkage:to-consumption activities remains effective through
(1) and (i1).
.

The golution will give efficient and optimal activity vectors

which must be translated into goods by.
(%) x* - 'Ay* |
Given.the optimal activity leyel; Y*,»the solid:yaste:associated’with it;
- is: . . . ‘ : o . :
() sux =R Y*‘_'"
From a technical point of view, the elements ofVRv are_the_same for‘all"

‘consumers choosing the same consumption activity;“ Household characteristics

'?'.may.affect‘the level of consumption activities and thus generate different

waste loads.

Aggregate Lonsumption Behavior . ' ' - lviﬁ' S e_ o S

;:- ' i : Consumer behavior represented in the above quadratic program

nas specified for an individual consumer . In the real world observations,
generally pertain to some aggregate of consumers such as householda.

o . clties, states, etc, A one—individual household is the exception .

rather than the rule. In Lancaster's approach, agpgregation over a number””




of consumcrs is facilitated by the assumption of 1inearity. With iinear
.,consumption activities consumers . lacing the same, pricea but with varying

5_incomes, still can share thc same officiency frontier.3 This is done

by a procese of normalization, where each consumer or member of ‘a-
-household is assigned a market weight which reflects the 1eve1 of his
income before normalization. Viewing the household (family) as the

COnauming unit and summing over all members defines the household'

consumption ievel

| Becker [l] asqumed a.houschold utility function which is maximi7edv
. over a set of commodities that are produced by adding a time input to
market goods. ‘Michael‘[6] ‘and Prochaska,and Shrimper.[9]_used;the_same

,framework to investivate the opportunity cost of time in consumption.

'jNerlove [7] referred to Becker's household utility'function as the
"Chicago Utility Punction. : Houever, none.of thesc economists discussed
the propertieb of such function nor the conditions under which it might ,. 1 o i>{
exist.

With fined;prices,ﬂhousehoid behavior'withyrespectytobfood;ex-
’ _pendituree'can be repreSentedfby Engel:curve typelfunctions,.bTotal

-~ food expenditure-(E)VCan be.vieWed as the sum ofﬁ.expenditure on food

prepared. at home, (El),,and:eipcnditure on away-from—home mealav(M) _j"

(M.P=ﬂfM.

For any given time period,‘the.value of food prepared at'home'(C)_

need not equal (El).' The difference between the two reflects food

inventoryf(l);

(D 1= () ) - (c + M) “E-C-M | _
* Thus replacing (El) by (C), a three equation system describing (E),-

(C) and (M) automatically incorporates the effect of inventory.j"




e |ty

-I1IL. .EconOmLC'Model and Hypotheeee»

Adding an equation to represent the solid waste (sw) associated

'“'with (C) yields the following model which links household food ex- .
:penditure (Y ), consumption (Y ), expenditurc on. awdy-from-home mealev

‘(Y ), and total food solid waste (Yé) to household characterietics.

Y, = f(xl, Xys Xys X0 xs, Xé)

@ 2 P00 Xq0 X, Xs"’xf’"xa) R | ok
R i e R R
Y, = E(Xy X3’ x4'- 50 Xg0 X3) | |
‘wheree
‘Yl ='totalvfood.eXpenditute, in dollars_peromeek (E).
Y2 = velue‘oflfood oonsumed at home, in dollars per'week (Cl;
Y, = valuevof away-from—home meals,-in.dollars:per week (M). L

fYa =‘quantity of solid ‘waste of food origin, in pounds per week (SW)
X r=-number of perbon meals eaten away from home per week.'
X, = annual household income before taxes in dollars.

X, = a zero-one variable for sex of the head (M = 1, F = 0). -

“x4 = household size in numbet of'pereons,

X, = education of the housewife (years of : schooling)
X, = age of the head in years. . . o o ,‘l"‘ - S g

X, = a zero-one~yariable»for a gethage disposallunit (liwith,o-without)

X8 = a zero—-one variable for a home freezer (1l=with,O=without) V . ) ",'f,t“'t

- Number of away-from—home meals. houaehold income, and houaehold
‘slze are aseumed to have positive coefficients On the average, eating

’ outaide_coate ‘more than eating at home. Engel'e‘law’indioatea‘thet as

rpeOPle'shincomes‘riSe;ftheir1expenditure on food»tises but at a less




than proportionate rate. Households with a larger number of persons

spend more on food than smaller sized households with éimilér characteristics.
The above hypotheses apply to all four equatiqns of the model. |

| Household income as uséd here‘reéresents gross income taken from

the household's federal income tax records. As far és this étudy.is

concerned, this was the most accurate form of household income avail-

able. Gross income might not be the exact income figure to which houae-
holds react but it shohld be highly correlaﬁed with other measures of
income to whiph households might be reacting. Others [6],’(8] have
used total consumption cxpénditure as a proxy for éermanént but this
‘leads to‘Biased estimates. |

There is no real pood basis for specifying hypotheses about the
effects of the housewife's educétion level and age and sex of the head
‘of the household on food expenditures, consumption, expenditures onkaway-
from—home meals and total food solid wagte. The use of housewife's
education in the model may:be viewed as a measure of economic.statue

thus having the same role as income. Alternativély, it could be viewed

as source of economic efficiency in consumptlon and in this case it might

i

have an opposite effect to that of income. Michael [6] hypothesizeda

- that the education elasticity coefficient in the household consumption

>

Al v
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function could be © 0 depending on whether ny j 1-(ni a'elasticity

of consumption of commodity or group i with respect to income). -Theoretically

U is unknown a priorl. Indeed, the theory provides very little if any

information about the si%€ of this variable in.our model:.
The availability of a home freezer implies a saving in the cost

of food consumed provided the household is able to benefit from 1Arge
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 purchase discounts and sales. This variable 1s expected ‘to be negativelyl

rrelated with the value of food consumed at home.’

,‘; ,.i o Garbage disposal unlts ehould have no effect on the totdl quantity

3;“ ~of residuals produced through consumption activities, yet thcy channel .

B a‘considerable»prOportion’ovaood wastesvinto the sewage system.' This-
“in turn reduces the quantity of solid waste belng considered here and

thus»this variable is expected to be negatively related_to the quantity'

of solid waste of;food.origin.

"IV, Data and Estimation
The data required for estimation werevsecured_thrOUghzaurveyi
questionnaires and a panel study conducted in the‘Lafayette-West Lafayette

V'SMSA-of Indiana during Mayedune of 1973. Data related to conaumption

and its associated solid waate ‘were collected through residential eolid

waste composition analysis.‘ Participanta were provided with plastic

bags to collect their trash and garbage, and were'inatrocted‘to‘keep

e g ee o g e e

containers in a good;enough shape to identifybthe‘origin product and its

TN

"price. Consumption data:thus reflect the total food consumed as gatnered_p

-

. from prices on various discarded food'containers. ’Detailed“deacription
| of data and data methodology can be found in Saleh [10, PP. 159-183)..
”Grocery expenditures'and‘expenditures on away-from-home meals were

: providedlby the panel members. = Households were’provided;with'apec1817'b

forms and cassette tape recorders and were given the option of filling
the formSIOr recording their expenditures on tape. Abcutdl6_Percent

'of the participants chose the latter option.

A total of 93 householda cooperated in providing data for the

,study and an observation consiats of a four-week average for each cooperating

'household,, Data averaging was neceasita

ted by the act'rhat'cenanmera
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N shoppinglhabi;s differ. Some households shop weekly, others monthly

'endl@anyein,between.

,;” o The'eata provided infermation abOpﬁlthe‘fate'ef eolid:wasteifloﬁf
per'd01laf ofccohsumption and per'dollar of expenditere on Vatieue'food».
'categories, and the ratio of conbumption to expenditure en various foods l

classified by type of container. The rates are.given in Table 1, The

computed»rates indica;e that glass‘and metal.efe‘majer compoﬁente Qich’
'”higherafes of soll& waste per dollar of coneumpﬁlon or expendltuie on:
foodeinithesevcoﬁtainers; Houscholds, on thevaverage, generate .538
A poend of solid waste for each dollar they spend on food, and 614 pound
for each dollar;of»food congumed at home. The ratio of consumption.to
'vexpenditure amounted tei.876 The difference from ueity would be due
to invenpqry. Products with the 1oweat.rate of eolid waate per dollar
lof,consumption Qr‘expenditure are Lheae packagedvie plastic. atyrofoam,.
v_or eellophaﬁe; Higﬁest fa;es ere related to beverages ln glaea end
metal containefs..‘Soft‘dflﬁkskinlglass;genera;ed 2.2301pounds Of:éQiid‘

waste per dollar of expenditure and 3.576 pounds per dollar of consumption.

The rete 6fvsolidlwae;e flow pé; dollar of COnSuﬁptien»and per dollaf

v of”eXpendicure'oﬁ feods in‘peﬁer‘are .225 and ,195, respecﬁively.l Mosﬁv
solid wastelelassified.as‘food paper is generated‘through the,eon-’
suﬁﬁtion of mllklandvbreekfast'cereals.v, |

A linear stochastic form of Lhe economic model was estimated using

Zellners [11] me thod of Seemingly Unrelated Regressions (bUR) 'In this

OLS is appliedltbveaeh equepioh separately.> The- error terma are eacimated‘

method, two rounds. of estimation.arevcarried out. In the first round, : o ',5fj‘r-§
3
and so are theilr variances and covariances. In the aecond round, all
-
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" Table 1. Average Weekly Values of Expenditure (F) $, Consumption ) s,
- .~ and Solid Waste (SW) Lbs., Solid Waste as Percent of Total (PCT
S ~~ TSW), Consumption per Dollar of Expenditure (C/E), Solid Waste
o _ per Dollar of Expenditure (SW/E), and Solid Waste per Dollar of ,
- Comsumption (5W/C), By Type of Container, for Households in the" =
Lafayette-West Lafayette Area of Indiana.j' : o

Description o - o
Item = and Type of , E - C SW  PCT . S
No. Container .. - ($) (%) (LBs) TSW__ C/E SW/E _SW/C
' Glass' ’ A o o » :
1. All Food Glass 2,041 2,259 3.067  8.567 1.107 1,503 1.358
- 2. Soft Drink T - U500 .312 1.114 3.111 .623 2,230 3.576
3. Beer, Alcohol .239  .847  .470 1.314 3.547 1.971  .556
4, Other Food ‘Glass . . 1.303 1.101L 1.483 4.142  .845 -1.138 1.346
Metal e A : T ’ ‘
5. All Food Metal 3.091 3.211 1.959 5.473 1.039 - .634  .610
6. Vegetables o .320  .354  .306  .854 1.108 = .957  .863
7. ‘Frults ‘ - .268 .250 {174. - . 485 .931  .647 «695
8. Juice, Drink . .270  .238  ,221 .617 .88l  .818  .929
9. Soft Drink - ©.295 L4420 371 1,037 1.497 1.259  .841
© 10. Beer . .206 v.522 .229 .640 2,531 1.110 = .439
11. Saup 263 .200  .135 .378  .760  .514  .676
S 12. Meat, Seafood o 384 446 . ,076  .212 1,163 .198  .170
o 13. Other FOod MetalA - 1.084 . .758  .355 = .993 .700 .328  .469
.  Plastic ' - ‘ Lo o o ‘
14, All Food Plastic ~ 9.015 7.089 .418 1.166 .786 .046  .059
15. Luncheon Meat = - 524 .355 011 - .031  .677 .021- .031
.16, Frozen Vegetable. .081 .063  .003 .008 .777  ,033  .043 .
17. Dehyd. Vegetable ~.007  .003 .000 - .001 ~ .406 .029 071
18. Oth. Food Plastic 8.403 6.668  .403 1.127 <794  .048  .061
. Paper S - R o » .
~19. All Food Paper =~ - 6.921 5,995  .347 3.763 .866 .195 .225 :
20, TV Dinners, etc., ~~  .464 ,381 .053  .147  .821  .113  .138 = | .,
© 21.° Frozen Cakes, Pies ~  .063 ,043 .012 ,034 .687 .196 .285 e
22, Frozen Vegetable - .101 .073 - .023  .063 .726 .224  .308
23, Milk 7 1.321 1.366 .393 1.099 1.034 .298  .288
24, Breakfast Cereal ~  .423 411 .171  .477  .972  .404  .416 o
25. Snacks, Pot. Chips ©.160  .321  .054 .151 1.998 .336 .168 -
26, Other Food Paper ~ 4.388 3,400 .642 1.793  .775 .146 . .189

27. Other Food Containers  .180 .057 - .003 .008  .318 .015 .47 -
28, Gafbagé,.._:’f - - 4,626 12,920  -= == =n

29. Total Food Prepared
' .- . at Home

| 2ie2‘37'18;61.1:11;420"314899 876 538 (614 . |
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equations‘are treated_ae qne'set and re~estimated jointIy by applying
Aitken's Genetalized‘Least Squares procedureb(GLS). The latter makee -

use of the estimated variunce—covariance nattix of the structurai die-
burgances as weights in doriving the parameter estimates by the leaet
squares method, The SUR proccdure ylelds estimators that are aaymptotically
BLUE. In addition to yielding‘elficient estimators, the SUR techniquev
_enforces the linkage between coneumption patterns ena their assoc lated

solid waste, empirically.

- V.. Empirical Results

The OLS estimates of the model are given in Table 2. Tne‘overall
régression of»each equation is significant as indiceted by F-tests
conducted at the .05 level. o o

The level pf,tetallfood‘expenditure isesignificantly associated
‘with the number of away from home meals, household income, and house-
:,hoLd size., The cpefficients of these variables are statistically
significantvat‘the .05 level and have positive signs as hypothesized.
The elaeticities for these variables, estimated at the meane,'are ‘
- as folldwez meals away from home, .21, income, .17, and .44 for househoid
‘size. The coefficient bf number of meals away from homevie.l.27‘which
reflects the doliar eoet'of an average meal away from home. Adding a
member to the household results in a 4.04 dollar increase in total

. food expenditure, per week. A 1,000 dollar increase in household annual

income yields a .37 dollar increase in food expenditure per. week. :

The R2 for the consumption equation 1s .61, Income household

size, and the level of housewife's education are key variables in’this

equation, Their coefficients haVe the hypothesized signs .and are
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Ordinary Least Squares Estimates (OLS)

S b/N I.: The variable is not included in the equation.’

R Significant at the .05 level.
Lk Significant at the .10 level.

- Table 2. "Regression Coefficiente.
. . Standard Errors,?/ Loefficients of Determination, (RZ )y
S ‘Adjusted Coefficients of Determination (R2) and Calculated
J ’ ' - F-Ratios. : \ : :
indepennenti ‘ v Dependent Variables _
- Variables Total Food = Value of Food =~ Value of Meals  Total Food
‘ Expenditure ~ "Consumed at Home  Away From Home Solid Waste
Y, Y, Y, | Y,
Comstant  2.315324 - 2.924208 -1.441491 4.878537
‘xi Meals 1.266342 ‘ N;I.E/' . 1.245954' o N.I.
‘Away ( .215125) %% - : . (.083860) ** -
X, Income .000365 .000276 ©.000245 -.000033
’ (.000171)** »(mOOOIIZ)**V .(.000066)** (.000081) -
X, Sex of  -6.062378 -3.514584 n,835463 -2,672038
-7 the Head = (3.767962) (2.321979) o (1.473404) (1.795874)
- X, Household  4.041203 3.553482 NI 1.671632
"~ Size - ( 651439)** (.410007)** E "~ (.307905) #»
X, Housewife's .500229 403681 .036636 495955
. Education (.273368) (.168339) % (.105445) (.129743) %%
X, Age of .071097 .022788 ©.000201 -.000736
the Head (.069626) (.042845) (.027101)‘ ,(e032635) »
X .Garbagef; T S v—3.33619i o
"7 Disposal N.I. N.I. N.I. (1.178496) #
X, Home | . -1.846253 o SRS
B . I . . N. . ’ N‘ .
Freezer N.T. (1.525876) 1 L
R .57 .59 .76 .43 -
21,71k 23.01%% . 59.60%% 12,464k
/Standard errors appear in parentheses."




14

;statisticallv differentvfrom zero at the .05 level .The estimatedrb
'coefficients for income (.000276) and household size (3. 55) are slightly
lower than those of the expenditure equation. A one year increase in -
the housewife s level of ‘education will increase food consumption by

.40 dollar per week ‘Consumption elasticities are .19 with respect to}

'a’income, .52 with respect to household size and- .28 with respect to

~ housewife's education. The R2 for the equation describing the expenditure B

.on away-from—home‘mealsbis ,77, the highest among the four equationsrof
the model. Income and the number of away-from—home meals were the only
‘significant variables at the .05 level. ‘The coefficient of income
( 000245) is lower than the corresponding ones in ‘the expenditure |
and consumption equations.A The income elasticity ( 45) however,
is higher.than those in.the above equations. The ‘same applies to f
the elasticity with respect to the number of meals outside home (. 80)
The average(price per meal as estimated in thisgequation 1.25 isvclose
to'thatnin the total fOOd expenditure equation (1727)

- The R2 for ‘the equation describing household food solid waste amounts

~ to . .47. The variables that appear to have a significant association with

'the-level of total food-solid Waste output are: householdvsize, housewife,s,.

b’education, and the avallability of a garbage disposal in the house.v Elasti-u

city coefficients of total food solid waste with respect to- these variables

Aevaluated at the mean are asvfollows:, household size 46 and 56 for house--
f wife's education. No mcaningful-elasticitwaigure exists for the Zero-one_‘
| variable representing;thelavailability_of'a garbagejdisposalbunit.' However,vp”:j
fthe availabilityﬁof such a unit'could reduce'theiwaSte 16ad'by'a9vmuch‘asvf':'

1q 3.337 pounds, as indicated by the slope of this intercept shifter in the ,:_H"i |

equation.
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bTableiB.' Efficient Estimates (SUR) of Regression Coefficiente and Their
‘Standard Errors.d o , L .

' Independent

Dependeht Variables

b/

N.I. The variable is not included in the equation.,.

Variables  Total Food  Value of Food  Value of Meals Total Food
- - Expenditure  Consumed at Home Away-From-Home Solid Waste
Yl‘ B .Y2 . Y3 - ‘Yl‘
" Constant - . .189567 3.423119 ~1.430540  4.714545
X, Meals 1.426794 N.I. 1.242508 N.T.
 Away - (.178185) ' - (.083062) :
X, Income .000302 - .000243 . .000246 - .000036
(.000169) (.000108) ~(.000066) ~ (.000081)
, Sex of  -6.456295 -3.606270 | -.831486 . -2.684721
. the Head  (3.764492) - (2.320177) (1.473346) - (1.794042)
X, Household = 4.826833 3.380236 CN.I. 1.750478
‘Size ( .607624) (.404321) - (.306916)
X, Housewife's .436242 413527 .036817 .490068
7 Education  (.272707)  (.168308) © (.105443) (.129702) -
6 Age of - .086877 .016379 . 000034 .000084
- °  the Head  (.069295) (.042634) ©(.027095) (.032634)
X; (Cambage | N.I. N.I. N.1. -3.388072
sposal B : ©(1.079319)
Home - o ~.511951 ‘ R
8 J'Freezer ‘ N.I. (1.119628) ,N'I' ,N'If
/Standard Errors appear in pétentheses

L
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Statistical tests applied to the OLS residual correlation matrix

bindicated that;mdst of the off diagonal elements were different from'.

. A ’j ‘ zero'at the .05 1e§el. The diagonalveléments>of tﬁe residual variance-

| .jcévariaﬁcé matrix were a1so founﬁ to be heteroscedastic. Tﬁus, the

> u5e.of ﬁhe GLSvtecﬁnique, as expected, fesultéd in more‘efficientv
parameﬁer estimates as.evideﬁt from comparing OLS'and SUR standard

errors. AThe SUR estimates are given in Table 3;’

VI. Concluding Remarks
1>In this paper, Lancaster;s demand framework was modified td
~ explicitly inqorporate'solid waste residuals frbm food éoﬁsumption
activities as a_secondafy output of utility maximization. This frame+ 
wofk éuggested a fOuriéqQation médei liﬁkiﬁg.food solid waste to‘ |
food consumption-expenditure behavior. |
AAlinear formvof ﬁhe‘model'was estimated using Zellner's methbd
of Seemingly Unrelated Regressions. The data used were coliected through
a pahelvétudy«and‘survey queétionnaires'in the Laféyetfg SMSA of Indiana..

- Consumption and solid waSte data were obtained by a waste composition

 analysis. On the avéfage householdé produce about .538 pound of*solid
‘.vwaste for each do11ar‘spent on food prepared at home.and .014 for each

4bdollar of food cohsﬁmed‘at homé. The ratio of food consumed at’home
tb expenditure on food prepared at home is .876. On thé average, about

32 percent of residential solid waste can be traced to food and food B S

containers.
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" The amount of variation in total food expenditures, value of fdod '

consumed at home, value of away-from—home meals and quantity of solid

‘waste of food origin accounted for by the respective estimated equations
waS'significant at the .05'level.  The coefficien;s of determiﬁation
ranged from ;47 to .77. The‘lowest being the solid wéste response
function and the highest for expenditure on away?from—home meals. Key

variables and their corresponding elasticities estimated at the

' means are:
1. Total food expenditure: income .17, number of éway-from—home

meals .21, and family size .44.

2. Value of food consumed at home: income .19, household size .52, gﬁ}“
and housewife's education .28.

3. Expenditure on away-from-home meals: income .45 andbnumber‘
of meals .80. |

4, Total food solid waste: 'Family size .46 and housewife's
education‘;56. Tﬁe variable for a garbage disposal unit
éntered as a significant intércept shifter.  its effect aﬁounts

to a 3.337 pound reduction in the level of waste, on the average.

Age and sex of the head, and the availability of a home freezer
were not significant variables in the model. The level of solid waste

dutput is not significaﬁtiy related to changes in household income.




Notes

*This paper is part of a research conducted while the authors were -

- at Purdue, Department of Agricultural Econmomics. The research

“was funded under Project 01761 Purdue Agricultural Experiment
Station. ' A A

Abdullah A. Saleh is an Agricultural Lconomist Foreign Agricultural
Service, USDA, and Joseph Havlicek is Professor, Department of
Agricultural Economics, Virginia Polytechnic Institute and State
University.,.‘ - ‘

-1The quadratic form of utility yields indifference ‘curves strictly
convex to the origin as’ postulated in the traditional demand theory.

‘. 2Q here is identical to the lessian matrix in. the traditional analysis, B
' except the characteristics replace goods.’

' 3Efficiency frontier with respect to consumption\is”synonymous-With ‘ o i
production surface in production theory. The reader unfamiliar with o
Lancaster's approach is advised to: glance through Chapters 1-4 of his

- book [4] ‘and in particular, Chapter 4, pp. 50 71. o -

’aMichael s analysis is based on the neutrality assumptiOn in the Hicksian

sense, i.e..the effect of education on other factors in the household

production function’ (process) is the same and thus induces no factor

_substitution. ' , : - : '

S S
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[3]

(4]

(5]

(6]

7]

8]

[9]

[10] Saleh, Abdullah A., "An Analysis of Consumer Food . Expenditures

[11] Zellner, Arnold, MAn hfficient Method of Estimating Seemingly
Unrelated Regressions and Tests for Aggregation Bias," JASA,
57, 1962, : - .

»Becker; Gary S., "A Theory of the Allocation of Time," Economic
' Journal 75 (September 1965) 493—517. .

- Press, 1956)
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