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Abstract
This study develops a framework which explains the
welfare loss to consumers from imperfect informa-
tion and provides a mechanism for analyzing the
benefits from improved information. The model is
applied to imperfect weight information for pack-
aged chicken and empirical estimates of the re-
sulting welfare loss are obtained.

It is generally understood that when a consumer
purchases a product he/she has actually chosen the
product for certain attributes or characteristics
contained in the product (Lancaster, 1966). For
instance the attributes contained in a typical
food product might be taste, energy, nutrients or
convenience of preparation. Choice of particular
food products reflects a consumer's anticipated
utility from the combination of attributes she/he
perceived to exist in those products. If the con-
sumer does not have complete information regarding
the attributes of products in the choice set there
exists some probability that the consumer's expen-
diture decisions will not be optimal and that bud-
get misallocations will occur.

The purpose of this paper is to present a theoret-
ical framework which explains the welfare loss to
consumers from imperfect information and to pro-
vide a mechanism for analyzing the benefits from
improved information. The framework of this
analysis is restricted to food products and infor-
mation concerning their attributes even though the
theory is sufficiently general to encompass most
consumer nroducts on the market. Since the type
of data available on the typical food label is
either mandated by regulation, or if voluntarily
provided, subject to regulatory guidelines, it is
assumed for purposes of this paper that all the
data provided is accurate and not misleading.

The impetus for food labeling regulation was pro-
vided by the 1969 White House Conference on Food,
Health and Nutrition (White House Conference,
1970). This led to approval of the present food
Tabeling regulations in 1973 by the U.5. Food and
Drug Administration (FDA) (USHEW, 1973), which
require the now familiar standardized nutritional
Jabel for all packaged food products which are
nutritionally fortified or which make nutritional
claims.
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Consumers now have access to more complete infor-
mation about the nutritional attributes of foods
but studies concerning their use of nutritional
data reveal an interesting dichotomy. Some re-
search has indicated that most consumers want
nutritional data and many would be willing to pay
something extra on their food bill to have it
(Lenahan, et.al., 1972; USHEW, 19735; USHEW, 19753
Lichtenstein, 1973; Daly, 1976; Redbook, 1976;
USDA, 1977; Better Homes & Gardens, 1978). Other
studies pertaining to actual usage of current
label data tend to show that consumers often don't
understand the data in the format presented and
seldom make use of it. Lenahan, et.al. (1972) re-
ported that only 15 percent of respondents under-
stood the labels and only 10 percent had used
them. A report issued by the FDA (USHEW, 1975)
indicated one-third of consumers had used nutri-
tional data. Redbook (1976) reported 58 percent
found information about nutrition confusing.
Jacoby (1977) and Jacoby, et.al. (1977) found
that consumers did not use much of the available
data when brand names were present and that ac-
quisition of information decreased as the number
of items shopped for increased. Scammon (1977)
showed that consumers were unable to make use of
nutritional data in a direct comparison of two
product brands. Assam and Bucklin (1973) and
Berning and Jacoby (1974) found that manufac-
turer's promotional statements on a label were

at least as effective at influencing purchasing
decisions as positive nutritional data.

Consumers with low incomes, those with low levels
of education and the elderly (those most in need
of dietary improvement) have been found to be the
Jeast 1ikely to understand, acquire and use data
available on food labels (USHEW, 1975; Daly, 1976;
USDA, 1977). Consequently, it seems likely that
economic losses from misallocation of the food
budget due to misinformation fall more heavily on
those least able to bear them. Some evidence,
however, does seem to indicate that consumers in
general are becoming more aware of nutrition and
labeling in recent years. One survey found 78.5
percent had read label information in the last 10
days (Better Homes & Gardens, 1978). Another
reported 66 percent had read labels during the
past several months (Redbook, 1976).

The Model

The mode! for analyzing consumer's economic loss
due to imperfect information begins with a consum-
er's demand curve for some food product which will
be called product 'A'. This demand curve at any
point in time is determined by the consumer's
budget constraint, his/her marginal rate of sub-
stitution between product A and other goods and
services which is, in turn, determined by the con-



sumer's perception of the attributes contained in
product A. Some of the attributes of the product
are readily discernable simply by trying the prod-
uct. For instance, the way a product tastes can
be quite accurately determined in this fashion.
Knowledge about other attributes such as nutri-
tional content cannot be easily determined in this
manner. Therefore, in a state of imperfect knowl-
edge and incomplete information the consumer's
existing demand curve for 'A' may be different
from what it would be in a state of perfect infor-
mation.
Let D, (Figure 1) be the consumer's initial demand
curve for 'A' in period t. Now define D- as the
consumer's true demand curve for 'A’ basgd upon
perfect information. If D, # Dy, the result will
be a misallocation of consumer expenditures with
corresponding changes in consumer's surplus and
losses in welfare.

FIGURE 1.
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To formulate this loss assume in the absence of
perfect information that the following three pos-
sibilities exist with some probability of occur-
rence attached to each:

(1) The consumer has overevaluated the true quan-
tity and nature of attributes contained in the

3It is desirable to distinguish between data and
information. Information can be defined as data
which increases the knowledge of the recipient.
Data is therefore potential information which
must be processed by the recipient before it
becomes information. The concern here is with
food product data which is produced either vol-
untarily or through regulation by the food
processor. Information is produced by the con-
sumer through a household production function of
the type developed by Becker (1973) with the
inputs being new data, prior information stored
in memory and time. The mere existence of data
on a food Tabel will do nothing unless the con-
sumer processes it into information.
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product and D, > Dy where D is the
demand curve &hich &8&1d occurTélgh perfect
information if this situation holds.

The consumer has underevaluated the true
quantity and nature of attributes contained
in the product and D1 < Dy(py» where Dy(o

is the demand curve which o&Td occur WIE%
perfect information if this situation occurs.

The consumer has correctly evaluated the
attributes of the product and the current
demand curve, in this case Dy, is equal to
the demand curve, Dy, which would occur with
perfect information.

Letting Xy, Xp, X3 stand respectively for the
probabilities of ?1), (2) and (3) occurring, it
can be said that X1 + Xp + Xq = 1. Note that only
one of DT(]), DTQZA or Dy = BT actually exist at
any point 1n timeé as the demand curve which would
be attained with perfect information.%

The consumer incurs a loss in terms of welfare if
either situation (1) or (2) occur. There is, of
course, no Toss if (3) occurs.

Assuming a constant market price (P*) for 'A', the
welfare loss if (1) or (2) occurs can be deter-
mined (Peltzman, 1973). If (1) occurs it becomes
clear that the consumer has purchased too much of
'A’. He/she has purchased Ay units in period t
but actually should have purchased only As units.
For the additional units beyond A, which the con-
sumer purchased (A]-A ) he/she paid an amount
equal to A2 EF A1, but the actual value of these
units to him/her as now revealed by DT 1) is only
AoEGA7. Therefore the consumer has inéu red a
welfare loss in period t on these units of

A2EFA1 - A2EGA] = GEF., If (2) occurs then the
consumer has purchased too little of 'A'; he/she
should have purchased A, rather than A, units.

The consumer's surplus in period t wou1d have been
P*MJ had he/she purchased A, units, but since only
Ay units were purchased the“surplus on the re-
maining units, {A3—A]), is lost. This surplus
loss is representéd by the area FHJ. FHJ repre-
sents the loss from under-allocation of funds to
'"A'.  GEF represents the loss from funds mis-
allocated to 'A' which should have been allocated
to some other product. Multiplying the loss to
the consumer if situations (1) or (2) occur by the
probability of their occurrence enables one to
formulate an equation for expected loss (EL) to
the consumer in period t from imperfect informa-
tion:

ELpy = X [1/2(EF)(F6)] + X, (1/2(HF)(FI)] (1)
Letting the respectivs demand curves be written as
follows: Dy: Q= f (P); DT(]): QA = fl(p);

4The model s conceptually simplified by disal-
Towing the elasticities of demand to change as
the demand shifts Teft or right. A parallel
shift in Dy is not theoretically necessary nor
is it necessarily realistic.



D : Q, = f2(P) the expected loss can be formu-
11%%& asAfo1

Tows:
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Equation 2 shows that the consumer can expect to
incur some dollar loss from misallocation of expen-
ditures on good 'A'. The consumer, therefore, has
incentives to obtain information which would re-
duce this EL, and he/she should be willing to pay
for information an amount equal to the reduction
in EL which would be generated. A consumer demand
curve for additional information about product 'A’
can thus be formulated based upon this willingness
to pay. Let BI_ (Figure II) be the consumers de-
mand curve for Bdditional information (I) about
'A'. The point where the demand curve intersects
the horizontal axis, I., is significant because

it corresponds to the Revel of information needed
to obtain perfect information about 'A'. To see
this, note that any new information the consumer
obtains about 'A' can be expected to reduce EL
from misallocation.

FIGURE II. P

Q

The larger the level of information obtained, the
smaller becomes EL and the less becomes the wil-
Tingness to pay for additional information. It
follows directly that the consumer's willingness
to pay for the last bit of data that will give
"perfect” information goes to zero since the loss
from misallocation has also gone towards zero.

At this point 8Qp/2Ip = 0. Further information
will not affect the quantity of 'A' purchased.

The demandscurve for information about 'A' can be
stated as:

pI = f(QI) (3)
where P, is the price of information or willinaness

to pay %or information about 'A' and QI is the
quantity of information obtained about™'A'. The
demand curve BI, (Figure II) is based on the con-
sumer's willingness to pay for information to

5Th1's formulation is chosen because quantity of

information is usually provided exogenously by
regulation. The quantity provided thus deter-
mines willingness to pay.
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reduce EL. Since EL = 0 with perfect information
it must be true that

I

EL = é P f(Q ) da; (4)

The expected loss is equal to the area under the
information demand curve. This means that the
demand for information will be greater for those
products which have a greater EL.

Given the information demand curve, BI,, assume
that through government regulation or Bo1untary
initiative some quantity of nutritional data is
provided exogenously on the label of 'A'.

Further assume the consumer obtains 0I7 in addi-
tional useful information from the data. The con-
sumer's willingness to pay for this data is

5

s f(Q) da
g 1

(5)

The demand for information is determined by EL,
and the consumer is willing to pay a price for
this data equal to the reduction in EL that will
be generated by the data. By subtracting (5) from
the formulation for EL, (2 or 4) one obtains a new
EL, EL', which will exist after evaluation of the
new information. Therefore,

(2) - (5) = EL' (6)

Upon evaluating the information the consumer will
decide one of three things:

(1) He/she has been overevaluating the product
and D, > D..
1 T
(2) He/she has been underevaluating the product
and D, < D-..
1 T
(3) He/she has been correctly evaluating the

product and D] = DT'

For simplicity assume that all product information
can be classified as positive or negative. The
receipt of positive information will shift out the
existing demand curve whereas negative information
will decrease demand. As long as 0I, < OI  the
consumer still has incomplete 1nform$tion.p The
missing information, Ol - 0I,, could have an
opposite influence on dgmand han the information
initially obtained in 0Iy. For example the ini-
tial receipt of positive information would shift
demand out to some Dy > Dy. The remaining infor-
mation could be nega%ive o the extent that the
perfect information demand curve would be DTS])’
where DTS1) < Dy. This means that the initial
receipt of information actually led to a worse
purchasing decision on the part of the consumer.
This may be quite common in situations where ad-
vertising results in positive data being provided
and negative data being discovered only after pur-
chasing the product. The opposite case could also
occur in which negative data is released, for
example in the form of a required warning label,



and positive data discovered at a Tater date.
Clearly more information need not result in better
purchasing decisions by consumers. It could re-
sult in worse decisions, a phenomenon that has
been observed by Jacoby (1977).

The area of Toss will not necessarily be decreased
by partial information, yet, if information is to
be demanded it must be true that EL will decrease.
This implies that some change in the distribution
of loss probabilities must occur. After having
processed 0I7 in information a new demand curve
for A will exist based upon the consumer's evalua-
tion of the information. This new demand curve,
call it Dy, is based upon more information than
the old demand curve, Dy, was. (Recall that X3

is the probability that the existing demand curve
is correct.) It can be expected that X3 is a
function of the Tevel of information obtained and
that 2X5/8I > 0. Additional information will then
decrease EL through an increase in X3 which re-
sults in a decrease in Xy and/or Xp. If upon
evaluating the information the conSumer decides

D1 = Dy, there will be no change in demand since
Dy is still believed correct but since this
opinion is now based upon more information the
probability that the opinion is correct has in-
creased. EL will therefore decrease.

Determination Of An Optimum Amount
Of Information Provision

There are two types of costs involved in providing
information. Producers incur a cost in providing
the data on the Tabel and consumers incur a cost
in processing the data into useful information.
Cost to producers for providing data includes

some fixed component plus some variable component
which is a function of output (Wall Street Journal,
1973; Albrecht, 1975; General Foods, 1975). The
fixed component of cost occurs due to expenses
incurred in initially obtaining the data and 1in
preparing the Tabel. The variable component
occurs due to the need for inspections and moni-
toring the production process to ensure minimum
deviations from the Tabel specifications. Also

it is often argued that per unit production costs
are higher due to input rigidity imposed by
labeling. In other words manufacturers are unable
to alter their ingredient mix in response to price
signals if doing so would change the label speci-
fications.

The cost to consumers is an implicit cost of time.
The more data a consumer processes into informa-

tion the greater will be the cost in time. This
cost can be written as follows:

ool
Co = (7)
where C_ is the cost to consumers for processing

informa%ion, y is a measure of the opportunity
cost of time and T is the time required to process
data into information. T can be formulated as
follows:

T =g (8)

where X is the time required to process a unit of
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information and Qy is the quantity of information
processed. Substituting into (7) yields
C. = Y(AQI} (9)
The benefit to consumers from processing informa-
tion is the reduction in expected Toss (EL) from
expenditure misallocation. The more information
a consumer processes the Tess will be EL. The

change in the demand for information with respect

to quantity of information obtained measures the
reduction in EL from obtaining further informa-

tion. The marginal benefit from additional infor-
mation is

oEL
[MB| = 20 <0 (10)

The value attained by (10) measures the marginal
benefit to the consumer for processing ingormation
considering the present time period only.

Assuming these benefits are obtained independently
by consumers, the total benefit in one time period
to all consumers is obtained by the summation of
the individual MB's over all consumers of the
product.

N
Total MB = } MB, (11)
i=1

where N is the total number of consumers of the
product.

Since the expected reduction in EL from specific
types of product data measures the willingness to
pay for data, an empirical specification of the
marginal benefit expression is obtainable by
asking consumers how much they would be willing to
pay for some additional specific information dis-
closure. Responses would serve as a proxy for the
expected reduction in EL or the expected marginal
benefit of obtaining the information.

The optimum level of information for consumers to
process on any product occurs where the marginal
benefit of processing (the reduction in EL) is
equal to the marginal cost of processing whereby
(10) the marginal benefit has been shown to de-
crease as additional information is obtained. The
marginal cost function as formulated is constant.
Considering the present time period only, the
optimum level of information to process on product
A from the ith consumer's viewpoint occurs where
MBi MCi =

3C. /80 = YA (12)

i
where MCi is the marginal cost of processing the

6A1though it would be desirable to express MB

directly in terms of the change in (2), quan-
tity of information (Q) does not appear as an
argument in (2). However, an explicit develop-
ment of the MB expression can still be obtained
by measuring the change in (4) with respect to
a change in Qp, i.e. MB = |a[/sf(Qy)dQq1/3Qy].



last unit of information for the ith consumer and
which can be interpreted through yx as being
equivalent to the wage rate multiplied by the unit
processing time.

Since it is likely that any reductions in Toss
from information processing would reduce EL in
future time periods, it is proper to measure the
present value of these future benefits to obtain
the true benefits of processing information. This
can be expressed as follows:

m o MBy
PUMB, = y ool (13)

where PYMB, is the discounted bepefit stream from
processing information to the ith consumer over
time periods j = t, 2, 3, ..., M. M is the re-
maining 1ife span of the consumer over which the
acquired information is expected to be valid, and
r is an appropriate discount rate. The total dis-
counted benefit to all consumers of the product,
total PVMB, then becomes

N
Total PVMB = } PVMB, (14)
i=1

This derivation is analogous to that indicated by
Nelson (1970) in his discussion of information
search.

Turning briefly to the question of the level of
voluntary data provision by producers, it is

clear that whether producers will voluntarily
provide nutritional data depends upon how that
data will be perceived by consumers. Negative
data will convince consumers that they have been
overevaluating the product which will lead to a *
decrease in demand as well as higher costs due to
Jabeling for the producer. It would not be ex-
pected that producers would voluntarily provide
data unless it was expected that evaluation of the
data would lead to increased demand by consumers
enabling the producer to increase price and/or
sales. Certain indirect effects due to disclosure,
such as increased consumer confidence, have been
indicated by Daly (1976) and the FDA (USHEW, 1975).
These effects could also alter the demand for af-
fected products.

This model can be used to analyze the response of
consumers to nutritional and other information as
indicated in the studies cited earlier. In terms
of the model the high desire indicated for product
label data and other information is an expression
of the demand curve for information (Figure II).
The low actual usage of the data provided can be
explained by the costs consumers incur in proces-
sing the data into information. It would be ex-
pected that those with low incomes, poor education
and the elderly would incur much higher costs of
processing information in terms of X (time re-
quired to process) than other consumers, although
this may be offset somewhat by a Tower vy (oppor-
tunity cost of time). In extreme cases A would

be very large for those who were not literate in
English, visually handicapped or unfamiliar with
nutrition and nutritional jargon. Figure III
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FIGURE III. PIA
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illustrates this situation. A consumer with a
marginal cost of processing information of MC
would not process any information if BI, was ﬁis/
her information demand curve. If the costs were
Tower, say MCq, the consumer would process and use
some positive amount, 0Iy, of information. FDA,
FTC, and USDA jointly he]d hearings in 1978 to
ascertain the effectiveness of existing labeling
regulations and to determine consumers' percep-
tions of possible changes (USHEW, 1978y). A pre-
Timinary summary on these hearings (USHEW, 19782)
reported senior citizens, "individuals of Tow
comprehension," non-English speaking people and
children were very much in favor of proposals to
present the label data in graphics form. In terms
of the model this can be seen quite simply as an
appeal by these people to lower the cost of
processing information. Another conclusion from
the hearings was that those with special dietary
needs were most willing to incur extra costs to
obtain information. This would be expected since
these individuals would have a higher EL and con-
sequently a higher demand for information.

An Application To Labeled Weight

The model and theory developed in this paper are
meant to be generally applicable to all types of
information and data pertaining to food products.
The type of data most frequently discussed thus
far is nutritional data, but unfortunately at the
present time the author is not aware of any nutri-
tional data that would enable a direct application
of the model. A type of product information that
can be analyzed, however, is labeled weight. Some
foods, specifically meats and poultry, tend to
accumulate moisture in the packing process. If
the weight of this moisture is included in the
weight of the product appearing on the package
label, the label weight will tend to overstate the
true amount of product contained in the package.

Proposed federal regulations (USDA, 1979) will re-
quire that on average the drained weight of the
product (the product minus accumulated moisture--
essentially the amount of pure product) be equal
to or greater than the label weight. However, for
any particular package, depending on the amount of
moisture accumulation, the label weight may be
greater or less than the drained weight. Most
states allow a "dry tare" approach to be used in
determining label weight. With this method the
label weight is determined by subtracting the
weight of the packaging material (the dry tare)
from the weight of the total package, and this
results in the moisture being included in the label



weight. A few states (California, Washington,
and Michigan in particular) require that the Tabel
weight be based on the drained weight of the prod-
uct. In either case the actual drained weight of
the product in a package may be more or less than
the weight specified on the Tabel. Thus the con-
sumer of any given package may recejve more or
less of the pure product than he/she had antici-
pated based on the labeled weight. This is a prob-
lem of imperfect information quite suited to
analysis within the model developed earlier in
this paper (Figure I).

The data analyzed consisted of 406 packages of
chicken sampled by USDA researchers at retail out-
lets across the nation. Researchers obtained the
label weight for each package, drained the mois-
ture from each one and reweighed it enabling them
to measure the amount of moisture accumulation in
each package. The data were collected by USDA
(Handy, et.al., 1979) in several states including
some states which require drained weight Tlabeling
and some which allow dry tare Tabeling. Labeled
weight (W), drained weight (Wp) and price per
labeled pound (P*) were obtained for each of the
406 packages. With this data it was possible to
make an estimation of loss due to imperfect weight
information and to derive an approximate benefit
to consumers from improved weight information.

For convenience it was assumed that the consumer
had perfect information about all of the product's
attributes except weight. The losses to be esti-
mated then are analogous to the areas GEF and FHJ
from Figure I.

When Wp > W the consumer will be underevaluating
the product. Since there is more of the product
and its attributes than he/she has been led to
believe from W , the true demand curve, Dy, Ties
to the right of the original demand curve, Dy.

To estimate the Toss from underevaluation, HF and
FJ must be found. To find HF consider that the
package contains more product than is indicated
on the label. If this was known the consumer
would be willing to pay more per labeled 1b. for
the package. This additional willingness to pay
is HF and is found as follows:

(15)

"The details involved in obtaining (15) are as

follows: It is necessary to find willingness
to pay (w.t.p.) for Wg. Assume a w.t.p. of P*
per unit for quantities up to W_ . For quanti-
ties beyond W there will be some decrease in
w.t.p. Find this by solving the elasticity
formula, € = AQ P, for AP and substitute in

AP Q
Ws for AQ, W_ for Q and P* for P. This yields
AP = WgP*/eW, . P* - AP = w.t.p. per unit for
Wp. W.t.p. for Wg is found by averaging the
w.t.p. per unit for W_ and Wy and multiplying
by Wg. Doing that one obtains the following:
[P* + (P* - WgP*/eW| )IWg/2. Factoring out P*
and dividing by W_to get w.t.p. per labeled
1b. yields (15).
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where Wg = Wp - W and & is the price elasticity
of the demand curve. The elasticities used in
this study are the national market price elastic-
ities of consumer demand for chicken estimated by
Brandow (1961) and George and King (1971).

To find FJ consider that (P*wL/ND)— P* results in
an effective decrease in price per labeled 1b.
when Wy > W . The additional amount of product
the consumer would purchase given this effectéve
price decrease is FJ and is found as follows:

FJ = el (W /Wy - 1) (16)

To estimate the area of FHJ the triangle area for-
mula is employed to obtain:
L;

g = 1/2HF(F3) (17)

FH

where Lpyg is the loss from underevaluation which
is calculated for each individual package of
chicken in this study for which Wp > W .

When Wp < W the consumer will be overevaluating
the product; the true demand curve lies to the
left of the original demand curve, Dy. Based on
the Tabeled weight he/she will think the product
contains more than it actually does. The Toss
from overevaluation is depicted as GEF in

Figure 1. The method employed to estimate this
Toss is completely analogous to the technique out-
lined for estimating FHJ and hence is not delin-
eated here. Let it suffice to say that had the
consumer known the weight deficiency, he/she would
have been willing to pay less per labeled pound
for the product enabling FG to be obtained. Also
the weight deficiency results in an effective
price increase which leads to a decrease in pur-
chases enabling one to obtain EF. The loss from
overevaluation is therefore:

Logr = 1/2EF(FG) (18)

where LGEF is the loss from overevaluation.

In this instance the equation to estimate a Tloss
from overevaluation, Lgpp, is the same as that
used to estimate a loss from underevaluation,
LFHJ’ so a single equation can be employed to
estimate the losses from imperfect weight informa-
tion. The equation obtained through combining and
simplifying the expressions outlined in (15) and

(16) is
P*W |1 W
- S (L _ .S
L = a (wD ]) (23 wL) (19)

8The details involved in obtaining (16) are as

follows: Solving the price elasticity formula
for AQ, where AQ is the change in pounds pur-
chased yields AQ = €PQ/P. Substitute P*W /Wp -
P* for AP, W for Q and P* for P to obtain FJ =
AQ = e(P*W /Wp - P*) W /P*. Factor out P* and
cancel to obtain (16).



TABLE 1.

Estimated Loss Due to Inaccurate Weight Labels

(2) (3) (5) (6)
(1) Numbers Numbers (4) Total Ex- Loss As A

Sample 0f Cases 0f Cases Loss to penditure Proportion

Size Where a Where Consumers From Sample 0f Expenditure
Run (n) W, > W W, < W (L) TE = P*W LPE = L/TE

D L D L

Full sample
e =-1.16 406 198 203 $0.3872 $1,058.21 .0003659
(Brandow)
Full sample
e=-.78 406 198 203 +0.2649 1,058.21 .0002503
(Geo. & King)
Nondrained
weight states 123 7 114 0.1147 336.32 .0003410
e=-1.16
Nondrained
weight states 123 7 114 0.0776 336.32 .0002307
£=-.78
Drained weight
states 283 191 89 0.2725 721.89 .0003774
e=-1.16
Drained weight
states 281 191 87 0.1096 715.97 .0001530
e =-1.16
Drained weight
states 283 191 89 0.1873 721.89 .0002594
e=-.78
Drained weight
states b 281 191 87 0.0737 715.97 .0001029
g =-.78

4The observations in columns 2 and 3 may not total the sample

NL = ND.

bInf]uentia] cases dropped.

size (column 1) since in a few cases

The loss was estimated with six different combina-
tions of the sample and elasticities. The results
are summarized in Table 1. Results were obtained
for the entire sample using (a) Brandow's (1961)
elasticity estimate (e = -1.16) and (b) George and
King's (1979) estimate (e = -.78). Results were
also obtained by dividing the sample into two
parts, data from states which have drained weight
Tabeling regulations and data from those states
which do not have such regulations. These sub-
samples were each analyzed separately using both
elasticity estimates. Two observations from the
drained weight states subsample exhibited W > W
by a substantial amount. This tended to distort
the analysis in the drained weight states, so
losses for these states were obtained both wath
and without these two outlying observations.

9 . : G
There is no evidence to indicate whether these
observations occurred due to sampling error or

67

The first three columns of the table are self-
explanatory. Column 4 (loss to consumers) is the
result obtained from applying equation (19) to
each observation and summing over all the included
observations. Column 5 (total expenditure) is
simply the amount consumers would have had to pay
at retail for the sum of the observations in-
cluded in the particular run. And column 6 (loss
as a proportion of expenditure) is obtained by
dividing the loss from each run by the total expen-
diture (column 5) for that run. For the full
sample (e = -1.16) consumers would have misallo-
cated $.39 on the purchase of 406 packages

due to mislabeling. Sampling error would, of
course, make the cbservations invalid. However,
if they occurred due to mislabeling they would
represent legitimate losses to consumers in which
case they should remain in the sample.



of chicken. The proportion of the expen-

diture misallocation for the packages in the sam-
ple was .00037. This proportion varied 1ittle
between drained and nondrained weight states
where outlying observations were not dropped.

The Toss as a proportion of expenditure (LPE) was
only half as much (.00015) in drained weight

states when the outlying observations were dropped.

Caution needs to be exercised in interpreting the
results of the application due to the small size
of the data set and some rather strong assumptions
necessary to fit this particular data set to the
model. At first glance the actual Tosses to con-
sumers seem quite small, but considering the total
amount U.S. consumers spend on chicken in parti-
cular and other meats and poultry in general,
these types of losses can be significant. For
instance per capita chicken consumption in the
U.S. in 1978 was 47.7 1bs.; the average price was
$0.66/1b. meaning that on average U.S. consumers
spent about $31.72 per capita on chicken in 1978.
Taking the Tiberty of projecting the results from
this sample to these 1978 consumption figures, a
crude estimate of the annual Toss from imperfect
weight information on chicken can be obtained.
Multiplying the per capita expenditure figures by
the approximate U.S. population and then multi-
plying by the (LPE) figures from column 6 of
Table 1 gives a loss to consumers of about
$2,550,000 when LPE = .0003659 (full sample using
e = -1.16). The Toss is about $1,740,000 when
.UOO§503 is used as LPE (full sample using ¢ =
-.78).

These figures also represent the benefit to con-
sumers from improved weight information. Figures
of this sort have obvious significance in terms
of cost-benefit measurement for programs designed
to improve label information to consumers. The
simple average of the two estimated loss figures
is $2,145,000. This potential consumer benefit
could be compared with costs incurred by sellers
in providing new data and by consumers in proces-
sing it to determine if there are net benefits or
net costs generated by requiring additional in-
formation. In this particular example processing
costs to consumers are probably zero since there
would be no new information on the label, only a

more accurate representation of the product weight.

Assuming the Toss figure of $2,145,000 is somewhat
valid, if processors could provide improved weight
information of the type discussed here at an
annual cost of less than $2,145,000, it can be
concluded that it would be beneficial to have them
do so.

In addition, it may be possible for all states to
require a drained weight labeling system. Taking
the average of the LPE's obtained from the drained
weight states with the two influential observa-
tions dropped (rows 6 and 8 of Table 1) and multi-
plying by total national expenditures gives an
approximate annual loss of $890,000. If such a
system was imposed nationwide the reduction in
loss would be $2,145,000 - $890,000 = $1,255,000.
If a drained weight labeling system for chicken
could be imposed nationwide at an annual cost of
less than $1,255,000 it would be socially bene-
ficial to do so.
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The results also indicate that overevaluation
seems less likely to occur in states which impose
drained weight labeling regulations (note column 3
from Table 1) and when the influential observa-
tions are removed LPE becomes considerably less
in these states also. To test for significance
of differences between the two subsamples, the
absolute values of the Wg (Wg = Wp - W) were
summed for each subsample. The mean value for
[Ws| was .0569 1bs. for the nondrained weight
states and .0431 1bs. for the drained weight
states. A t test for significant differences
between sample deviation proportions produced a

t = 2.86, significant at a .01 level of confi-
dence indicating that the mean deviation between
Wp and W was significantly less in states which
had a drained weight labeling system.

It should also be noted that losses were greater

when the Targer elasticity coefficient was used.

This result will be true in general since differ-
entiating the loss equation (19) with respect to

e gives the value of

(20)

whi?g will always be positive for Wy # 0 and W #
W..
D

Finally it should be noted that the procedure

used to obtain these results necessarily repre-
sents some departure from the model's basic
theory. Loss from imperfect information is unique
to each consumer based upon his/her demand for the
product, existing information at each consumer's
disposal, etc. The only theoretically correct way
to measure this loss is with the individual con-
sumer as was done in the model where individual
demand curves led to obtaining an EL for the indi-
vidual which led to obtaining the MB of informa-
tion for the individual. Aggregation was done
only in the final step where the individual MB's
were summed to obtain an aggregate benefit figure
from information. 1In this application it was
necessary to begin with an aggregate demand curve
and assume its applicability to the individual
consumer. The Toss figures from the individual
packages were then summed to obtain the total

Toss (L). The difference is that aggregation was
utilized at the beginning in the application
rather than at the end as the model mandates.

Summary and Recommendations

It was shown that in the absence of perfect infor
mation about a product the consumer incurs a wel-
fare Toss in dollar terms from expenditure misal-
location. This loss leads to a demand for infor-
mation by consumers who would rationally be

TOThe minus sign at the front of the expression
is due to assuming a negative coefficient
for €.



willing to pay for information an amount equal to
the reduction in their loss that would be gener-
ated. Finally it was shown that both producers
and consumers incur costs in providing data and
information respectively. These costs place Timi-
tations on the amount of data voluntarily pro-
vided and the amount of information processed.

The model was then applied to a specific case of
imperfect information. Data indicated that the
labeled weight for packages of chicken could be
either greater or less than the actual drained
weight of the product. Consumers would incur a
loss in either case which was estimated to be
between 0.037 and 0.01 percent of expenditure for
chicken.

In terms of policy any programs designed to in-
crease consumers' literacy concerning data avail-
able on labels or to present the data in a more
easily processible format should lead to more
processing of information which will reduce loss
due to misallocation of the budget. However, it
was shown that policies designed to simply put
more and more data before consumers are not
necessarily advisable. The costs to producers in
generating the data and to consumers in processing
it should be considered in 1ight of the benefits
society can expect to gain.
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THE ASSESSMENT OF THE CONSUMER AWARENESS OF ADULTS'

Virginia H. Dickinson, Ed.D., Oregon State Un"lversity2

Abstract

An instrument was developed To measure the adult
awareness of sources of consumer information, con-
sumer protection laws, and channels of recourse.
The process included the computation of two relia-
bility coefficients and the assessment of content
and construct validity. Low total scores on the
test were predominant. The findings support the
assumption that consumer education for adults is
necessary.

Current conditions including inflation, the com-
plexity of consumer products and a climate favor-
ing deregulation underscore the need for consumer
competency. Consumer competency assumes that con-
sumers have a knowledge base to implement in the
marketplace: awareness of appropriate product and
service information, consumer protection laws and
regulations, and channels of recourse. Do consu-
mers have this awareness?

Many consumer study researchers conclude that an
optimum Tevel of consumer awareness does not ex-
ist. They recommend consumer education as a means
of increasing consumer awareness. A valid and re-
Tiable measurement tool is needed in order to as-
sess levels of consumer awareness. Typical exist-
ing tests measure the ability of respondents to
select appropriate sources of information, laws,
and channels of recourse from preconstructed
Tists. It seems fair to assume that this type of
test fails to measure probable responses to impor-
tant consumer problems in actual situations.

The problem addressed in this research was the de-
velopment of an assessment instrument which would
reflect respondents ability to recall and apply
appropriate consumer product/service information,
consumer protection laws and regulations, and
channels of recourse.

The process of test development included:
~-determining the test format and content to
be included,

-writing test questions to reflect the con-
tent,

-pilot testing the instrument to assess its
usability,

-assessing the content validity of the instr-
ment,

-estimating the reliability of the instrument
and,

-making an initial assessment of the con-
struct validity of the instrument by deve-
Toping and testing hypotheses in order to
identify factors which are related to signi-
ficant differences in test scores.

]1980 ACCI Consumer Education Research Award

Winner

Professor of Family and Consuier Economics
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The ®eed for Consumer Awareness

Many consumer advocates, educators, and research-
ers have written about the need for consumers to
be informed. An informed consumer is character-
ized as being: (1) aware of available product or
service information; (2) aware of statutes, regu-
lations, and standards that provide protection
from deceptive or unscrupulous business practices
and from unsafe or misrepresented products; and
(3) aware of agencies that assist consumers by
processing grievances and attempting to gain re-
dress (Caplovitz, 1963; Day & Brandt, 1974; Ross,
1974; Swagler, 1979). A1l three aspects of aware-
ness are critical to making sound choices that
lTower the risk of dissastifaction.

Awareness of Information. Several authors
and researchers indicate that when consumers do
not search out and use available information be-
fore making purchase decisions, they increase the
probability that they will be dissatisfied with
the product they have purchased (Sproles, Geist-
field, & Badenhop, 1978; Swagler, 1979), However,
different consumers look for and use different
amounts and different types of information. Tho-
rel1i, Becker, and Engledow (1975) identified
three typical groups of consumers: Information
Seekers (IS), Average Consumers (AC), and Under-
privileged Consumers (UC). The researchers indi-
cated that AC think of themselves as well inform-
ed consumers. They usually do not engage in a
prepurchase search for information and therefore
are likely to face greater risk of post purchase
dissatisfaction.

In general, studies indicate that consumers vary
greatly in their approaches to gathering and

using information. Each individual has different
perceived needs, wants, and risks (Thorelli &
Thorell, 1977). Each individual also carries a
different amount of residual information from pre-
vious experiences, and that is a determining fac-
tor ;n the amount of information needed (Swagler,
1979).

Awareness of Consumer Protection Regulations.
lot only do consumers need to be aware of product
and service information before making a purchase
decision, they need to know about statutes, regu-
lations, and standards that protect them in the
marketplace. Caplovitz (1963) studied consumers
appearing in court in New York City for non-pay-
ment of bills. Thirty-five percent of the de-
faulting debtors interviewed gave reasons for non-
payment which implicated the creditor. Confronted
with what they perceived to be an injustice, these
consumers simply refused to make payments which
they did not believe were justified. The research-
ers concluded that failure to take alternative ac-
tion was due to lack of knowledge of consumer
protection Taws.




Awareness of Channels of Recourse. A third
awareness need of individuals is to know where to
go for assistance in obtaining redress for per-
ceived consumer dissatisfaction. When consumers
are less than careful, or when they experience
dissatisfaction in spite of using precautionary
procedures, they need to know what steps to take
and/or what agencies can help them achieve at
Jeast partial redress. The findings from two
studies indicate that consumers view the vendor
(store or manufacturer) as the primary avenue for
redress (Baxley, 1975; Haefner & Leckenby, 1975).
It is not clear from the literature whether or not
consumers who complain first to the vendor and do
not achieve satisfaction then direct their com-
plaint to other channels of recourse--such as bus-
iness and trade associations, federal regulatory
agencies, private consumer organizations, media-
sponsored consumer action services, or legal in-
stituations. Changing Times Magazine (December,
1977) reported that consumers approach consumer
complaint agencies as a last resort after attempt-
ing to resolve the problem themselves. There was
no empirical basis for the statement. Several re-
searchers indicate that some consumers are unaware
that consumer complaint agencies exist or that
governmental agencies such as the CPSC, ,the FDA,
and the FTC handle consumer complaints (Baxley,
1975; Capiovitz, 1963; Haefner & Leckenby, 1975;
Warland, Herrmann, & Willits, 1975).

The Need for Consumer Education. Many au-
thors and researchers identify the need for adult
consumer education programs. Thorelli (1971)
stated that motivation, receptivity, and informed
consumership depend on consumer education, and
Brown and Dimsdale (1973) argued that the best way
to help and protect consumers is through consumer
education.

In advocating consumer education for adults, Ralph
Nader (1975) proposed that such education utilize
common, real-life consumer situations for class-
room analysis and field experience. His assump-
tion was that by engaging in simulations, indivi-
duals would have the opportunity to practice ma-
king intelligent judgements. He suggested that
practicing would enable consumers to make the ac-
quired competencies part of their normal reac-
tions to the consumer process.

Nader's proposal can be carried beyond instruction
and applied to competency testing of participants
in consumer education programs. If the instrument
used to measure consumer competency also simulates
actual consumer situations, it is posited that the
instrument will provide a more valid assessment
(Krathwohl & Payne, 1971).

In the studies where the different components of
consumer awareness were researched, there were
common socio-economic characteristics among those
consumers identified as being informed, aware of
their rights, or cognizant of existing channels of
recourse. Generally these consumers were well ed-
ucated; had above average incomes; were employed
in, or married to spouses in professional or mana-
gerial positions; and were between the ages of 35
and 50. Conversely, low awareness was not related
to consumers evidencing any one set of character-
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istics, but was prevalent among all socio-economic
groups.

The Assessment of Consumer Awareness

Pre-assessment of Tearning is often recommended as
a first step in instruction. Instruction to in-
crease consumer awareness, whether in the class--
room or in an informal group learning situation,
is no exception (Brown & Dimsdale, 1973). The .
identification of awareness deficiencies is part
of a sound basis for planning and developing pro-
grams and/or curricula to enable participants to
raise their levels of consumer awareness. Thus a
primary need, then, is for an instrument to assess
the ghree facets of consumer awareness (Haggett,
1975).

A number of instruments have been developed to
measure specific facets of awareness or to measure
consumer competencies of specific population seg-
ments. They can be divided into two major classi-
fications by intended use: (A) achievement tests
designed to assess knowledge gained by exposure to
a class in consumer education; and (B) instruments
designed to gather data for application to either
a single component of the construct consumer
awareness, or measure a broad range of consumer
concepts--too broad to fit the construct as it has
been operationally defined for this study.

The achievement tests reviewed by the researcher
were in multiple choice format--a format which re-
quires that, for each question, the respondent
merely recognize the correct response from a group
of responses. No tests required the respondent to
construct responses based on previous experience
or knowledge., Since individuals experiencing pro-
bBlems during the consumer transaction process are
not automatically provided with a 1ist of possi-
ble solutions to the problem, the multiple-re-
sponse test form was rejected as an appropriate
approach for assessing consumer awareness (01iver
& Shaver, 1979).. The consumer must operate on the
basis of previous experience and knowledge and,
within the framework of a stressful situation, re-
call and apply the most useful information.
Therefore, the development of a short response
test which would attempt to simulate actual consu-
mer situations was indicated. The objective of
this research was, then, to develop an instrument
to assess the consumer awareness of adults and to
make estimates of the reliability and validity of
the instrument. It would be known as the Test of
Consumer Awareness for Adults (TCAA).

Test Development

Since constructed responses to questions concern-
ing actual consumer problems form the basis for a
realistic assessment of consumer awareness, the
next step was to identify the problems to be in-
cluded in the TCAA. The researcher compiled a
1ist of 50 current consumer problems based on
1ists in consumer studies text and reference
books; articles in current periodicals and news-
papers; feature spots on television; and inter-
views with consumer advocates. This 1ist was sub-
mitted to a national panel of fifteen consumer ed-
ucators and advocates who ranked the problems



using a Q-sort process. The 30 top-ranked pro--
blems were used as the basis for the development
of twenty-eight mini-case studies involving one or
more of the consumer problems. Three questions,
each requiring a short response, were developed
for every mini-case. The examinee was asked to
(1) Tist what an individual could read to find

out about the problem described in the mini-case;
(2) tell how the consumer in the mini-case was
protected by the law; and (3) tell what agency the
consumer could contact for help in gaining re-
dress. The assumption was made that since the
mini-case is a representation (or simulation) of
an actual consumer predicament, the guestions re-
lating to the situation would elicit responses
which closely approximate the respondents' appli-
cation of knowledge in a similiar, real-life sit-
uation.

It must be noted that the TCAA is intended to mea-
sure awareness rather than actual behavior. Based
on the review of related research, assumptions
were made that consumers who are aware of availa-
ble information would be more likely to use that
information; that consumers who are aware of laws
would attempt to use them to their advantage; and
that consumers who are familiar with consumer pro-
tection agencies would be Tikely to utilize their
services. It was further assumed that if consu-
mers are unaware of information, laws, or agencies
that they will be unable to use them when attempt-
ing to solve consumer problems. The validation of
these assumptions was beyond the scope of this
study.

The original form of the test included twenty-
eight mini-cases and required eighty-four respon-
ses. Fatigue and hostility were common reactions
of respondents after completing the test, so a
method of creating a shorter instrument that would
yield equally meaningful group scores was sought.
Multiple matrix sampling (Sirotnik, 1974) was
attempted and proved to be successful. Four sub-
tests, each comprised of seven mini-cases and
calling for a total of twenty-one responses, were
formed. Statistical analysis using the t-test for
correlated means and the Pearson r correlation co-
efficient indicated that there was no significant
difference between mean scores on the complete
test and estimated mean scores based on the scores
from the subtests,

Test Reliability. The reliability of the
TCAA was estimated using two different methods. A
measure of the internal consistency of the instru-
ment was calculated using a statistical formula
which approximates coefficient alpha:

A 2 A~ 2~

‘a 2 (M-l) O‘E - GEI
(M-l)g}f
Where: M = Number of items on the complete
Ar test.
o .= Estimated variance of examinee
scores.

Yhe t-test for correlated means produced a t =
-.82. With 30 degrees of freedom, t pg = 2.04.
The correlation coefficient was r = .90.
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Estimated variance for the inter-
action between examinee and tem
scores.

Az._
“Er”

The reliability coefficient was .96. The second
nethod used to estimate the reliability of the in-
strument was the test-retest procedure using al-
ternate sub-test forms. A Pearson r was calcula-
ted for two sets of test scores from a group of
biology students at Diablo Valley College. This
group was used so that Tearning between the two
test administration periods could be controlled.
No participants were concurrently enrolled in a
consumer studies class. The coefficient was r =
.73, The two reliability coefficients provided a
strong evidence of the reliability of the instru-
ment, sufficiently so to justify its use in the
validation studies.

Test Validity. Content validation of the
TCAA involved judging the content of the mini-
cases and the expected responses for inclusion of:
all consumer problems on the master list; availa-
ble information relevant to the identified prob-
lems; and existing channels of recourse which pro-
vide assistance in seeking redress. Three consu-
mer educators and two graduate students in consu-
mer studies were asked to judge the content valid-
ity of the TCAA. Each assessor was provided with
one list of 30 of the most troublesome consumer
problems as identified by the Q-sort, a definition
of the three elements of consumer awareness, the
complete TCAA, and a sample answer key for the
TCAA.

There are no numerical formulae which indicate
whether or not test content adequately represents
the subject matter or situations being measured.
The validation process was, therefore, largely
subjective. Each assessment of content validity
was done independently. Each assessor indicated
that the content of the test represented an ade-
quate sampling of the consumer problems, the avai-
lable information, the existing regulations, and
the existing channels of recourse. On the basis
of these judgements, the researcher concluded that
test scores on the TCAA would have content valid-
ity.

The purpose of the construct validation study was
to present some evidence of a relationship between
scores on the TCAA and some consumer characteris-
tics. Using studies of consumer behavior cited in
the Titerature as a basis, nine research hypo-
theses were developed to predict relationships be-
tween selected socio-economic-educational factors
and consumer awareness.

H1 The mean consumer awareness scores of
adults who have experienced formal classes

in consumer education will be significant-

1y higher than the mean scores of adults
who have not had such experience.

The mean consumer awareness scores of

adults will be positively related to the

Tevel of attained formal education.

H3 The mean consumer awareness scores of
adults will be positively related to level
of income.

H4 The mean consumer awareness scores of



adults engaged in professional and mana-
gerial occupations will be significantly
higher than the mean scores of adults en-
gaged in other occupations.
Adults who have had the experience of
fi1ing and processing a formal consumer
grievance will have a significantly higher
mean consumer awareness scores than adults
who have not experienced such process.
Adults who are, or have been married will
have significantly higher mean consumer
awareness scores than adults who have
never been married.
Mean consumer awareness scores will be
positively related to length of time
married.
Adult women currently participating in the
labor force will have significantly higher
mean consumer awareness scores than adult
women who are housewives.
Hg Mean consumer awareness scores of adults
will be positively related to the popula-
tion of their place of residence.

It was necessary to limit the accessible popula-
tion to the specific geographic area of Northern
California for several reasons. First, time and
money available to the researcher were limited...
Secondly, some consumer information, many consumer
protection laws, and most channels of recourse are
local in nature. Appropriate TCAA answer keys
would have had to have been developed for differ-
ing political-geographic areas. By limiting the
accessible population to California, sources of
information and laws were constant. By further
limitation to Northern California, the differences
in channels of recourse were minimized. There-
fore, the accessible population for the construct
validation study was identified as existing groups
of adults in Northern California:

1. who were enrolled in adult education,
community college, or university classes
which were related to some aspect of con-
sumer studies; or

2. who were affiliated with an organization
directly involved with consumer problems;
or

3. who were affiliated with organizations
which have the study or investigation of
consumer issues as an objective.

These criteria were established because it was an-
ticipated by the researcher that the TCAA would
most 1ikely be used as an evaluative instrument,
programming planning tool, or teaching tool by in-
structors and leaders of groups meeting one or
more of the criteria. Furthermore, it was antici-
pated that including some groups organized for
purposes other than formal education would make
the sample more representative of the general pop-
ulation and produce greater variability in the
socio-economic education factors hypothesized to
be related to the construct consumer awareness.

The total sample for the research project consis-
ted of eleven existing groups from Norther Cali-
fornia and included a total of 200 participants.
The test development study involved 32 respondents
from one group, and the construct validation study
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involved the remaining 168 respondents from ten
groups. Willingness of the group leader/instruc-
tor to provide time for the group to take the test
was the criterion for participation.

Fach participant responded to one of four short forms
(sub-tests) of the TCAA which had been generated
by the multiple matrix sampling process. Each
sub-test required responses to 21 questions. The
responses were dichotomously scored: each correct
response equals one point, each incorrect response
equals zero (21 total points were possible for any
one examinee). The mean score for 168 examinees
was 6.33, the median score was 6, and the mode was
6. The range was 20, with the low score of 0 re-
corded for 2 examinees. Ninety-four of the re-
spondents (56%) scored below the mean (6.33).

Only 27 respondents (16%) responded correctly to
more than half of the questions.

Given the preponderance of low scores, it is not
surprising that there were significant differences
in mean consumer awareness scores for only four
hypothesized factors:

1. Having taken a consumer education class;
2. Level of education attained;

8. Current lahor force attachment of women;
9. Population level of place of residence.

Hol-—There will be no significant difference
between mean consumer awareness scores of
adults who have experienced formal classes in
consumer education and of adults who have not
had such experience.

0f the 168 respondents, 147 reported that they had
not previously taken a consumer education class
and 21 reported that they had previously completed
at least one such class. The mean consumer aware-
ness score for those who had not taken a consumer
education class was 5.95 and the mean score for
those who had taken a class was 8.95. The SPSS
program for one-way ANOVA produced a F-ratio of
11.81 with a probability of less than .001. Since
probability was less than .05, the null hypothesis
was rejected. An EtaZ of .066 indicated that 6.6%
of the variance in TCAA scores was explained by
participation or lack of participation in a consu-
mer education class. Since the null hypothesis
was rejected, the research hypothesis was accep-
ted: mean consumer awareness scores of adults who
have experienced formal classes in consumer educa-
tion will be significantly higher than the mean
scores of adults who have not had such experience.

Hoz-—There will be no significant difference
in the mean consumer awareness scores of
adults with differing levels of formal educa-
tion.

Fach examinee was assigned to one of five groups
on the basis of the level of formal education
completed. Those who had completed high school

or less (10 examinees) had a mean consumer aware-
ness score of 4.20. Those who had completed some
formal education past high school, but had not
graduated from college (109 examinees), had a mean
score of 6.47. The 36 examinees who held Bacca-
laureate Degrees had a mean score of 5.86. Those



with Master's Degrees (seven examinees) had a
mean score of 10.71; and those with Doctoral De-
grees (six examinees) had a mean score of 4,67.
The one-way ANOVA resulted in an F-ratio of 3.70
with a probability of .007. Since probability
was Tess than .05, the null hypothesis was reject-
ed. In order to determine which group means were
significantly different from one another, Scheffe'
s test was used. The 10 possible pairs of means
were substituted in the formula:

&t 0
F = Xy - %)
MS, (L , 1) (K-1)
Wit o+ L
Y o By

The results of Scheffe's test indicated that there
was a significant difference (p<.-5) between the
mean consumer awareness scores of adults who had
completed high school or less and adults who had
completed a Masters' Degree (F = 3.12), and be-
tween the mean scores of adults who had completed
a Bachelor's Degree and adults who had completed
a Master's Degree (F = 2.47). An EtaZ of .08 in-
dicated that only 8% of the variance is explained
by level of education attained. Since the null
hypothesis was rejected, the research hypothesis
was accepted: mean consumer awareness scores of
adults will be significantly different with dif-
fering levels of formal education.

H08—~There will be no significant differ-
ence between the mean consumer awareness
scores of women who are currently partici-
pating in the labor force and the mean
scores of women who are housewives.

There were 129 female respondents: 60 were cur-
rent participants in the labor force (mean score
= 7.08) and 17 were housewives (mean score =
4.65). The 52 women students were not included
in this analysis because they were neither current
labor force participants nor housewives. The
one-way ANOVA produced an F-ratio of 5.52 with
an F probability of .03. Since probability was
less than .05, the null hypothesis was rejected.
An Eta? of .069 indicated that 6.9% of the var-
ance in TCAA scores was explained by whether a
woman was a current participant in the labor
force or a housewife, those working out of the
home having a higher score.

Hog--There will be no significant difference
in mean consumer awareness scores of adults
residing in towns and cities of different
size.

Three types of population centers were establish-
ed in order to analyze the mean consumer aware-
ness scores by population of the respondent's
place of residence. Type I centers included towns
with a population of Tess than 2,500 in geograp-
hically remote and/or predominantly rural areas.
Type II centers include cities with a population
of over 10,000, but are not adjacent to other
cities in a major metropolitan area. Type III
centers include cities with a population of over
10,000 that are adjacent to other cities in a
major metropolitan area.
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The mean consumer awareness score for the 26
examinees 1iving in Type I population centers

was 5.04. The mean score for the 108 residing

in Type II centers was 6.10, and. the mean score
for the 34 residing in Type III centers was 8.03.
The one-way ANOVA produced an F-ratio of 5.18 with
a probability of .007. Since probability was less
than .05, the null hypothesis was rejected.
Scheffe's test was used to determine which group
means were significantly different from one anoth-
er. There was a significant difference (p<.06)
between the mean consumer awareness scores of
adults who reside in Type I centers and the mean
scores of adults who reside in Type III centers,
and between the mean consumer awareness scores of
adults who reside in Type II centers and those who
reside in Type III centers. An Eta of .06 indi-
cated that 6% of the variance in TCAA scores was
associated with the size of the population center
in which respondents reside.

Clearly the factors identified as statisticaly
significant in this study account for only a small
portion of the variance in consumer awareness
scores, but the results provide some evidence of
expected relationships between consumer character-
istics and consumer awareness. These statis-
tically significant relationships were used as a
basis for constructing two hypothetical consumer
profiles:

More aware consumers are likely to be women
who are currently participating in the labor
force, who have completed a Master's Degree,
have taken a consumer education class, and
who Tive in a city with a population of over
10,000 that is adjacent to other cities in a
major metropolitan area.

and

Less aware consumers are likely to be house-
wives who have completed 12 or fewer years
of schooling, who have not participated in a
consumer education class, and who 1ive in
rural or geographically isolated communities
of less than 2,500 residents.

Summary and Recommendations

The analysis of the data collected during the
study provides evidence that the TCAA scores are
reliable and that the test has content and con-
struct validity. The test is unique among avai-
lable instruments in that it relies on recall
rather than recognition to assess consumer aware-
ness., It is assumed that the reliance on recall
produces a better estimate of consumer awareness
than a test that only requires a respondent to re-
cognize the correct solution to a problem.
Furthermore, the results of this study are indica-
tive of a generally low level of consumer aware-
ness for the sample involved.

The content validity of the TCAA was established
in a particular time context. That is, the con-
sumer problems included on the test were repre-
sentative of the most troublesome problems at that
time (November, 1977). New problems continually
arise, but it is unlikely that many will complete-



1y disappear. Also, the importance of particular
problems may vary from community to community.

In order to insure the content validity of the
TCAA as used in specific situations, it is re-
commended that a mini-case "bank" be created. The
"hank" would include all current mini-cases used
on the TCAA, plus two types of new mini-cases:
those written for the other problems on the origi-
nal list of 50 problems ranked by the panel of
experts, and those written as problems are newly
identified. The mini-case bank could be used by
educators or researchers as a source of mini-cases
for constructing tests which would be representa-
tive of differing situations.

Given the generally Tow level of consumer aware-
ness evidenced by this study, it is of increasing
importance that researchers and educators continue
their efforts to plan, implement, and evaluate
consumer awareness. If the current legislative
inclination for deregulation and less consumer
protection prevails, the need for increased consu-
mer awareness as the first line of defense against
consumer problems will become even more important
(Swagler, 1979).
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CONSUMER COOPERATIVES:

A PERSPECTIVE FOR DEVELOPMENT

Ann Hoyt, Kansas State Um‘versity1

Abstract

The Tate 1960's and early 1970's were years of re-
kindled interest in consumer cooperatives as via-
ble self-help economic institutions. Recent anal-
yses of cooperative development have concluded co-
operative growth flows primarily from social and
political unrest. However, current cooperative
growth can reasonably be Tinked to other, equally
strong currents. Among these are "food politics',
a rebirth of consumer action of all kinds, con-
tinuing inflation in food prices and a restructur-
ing of the food industry itself.

A consumer cooperative is a business organized
and owned by user consumers to provide themselves
higher quality goods and services at lower prices.
The motive of cooperative production and distri-
bution is service for user-owners, not profit for
investors.

Social and Political Unrest

During the 1960's, attempts at organizing new co-
operatives grew out of the civil rights movement
and the Great Society's War on Poverty. The Eco-
nomic Opportunity Act of 1964 provided funds for
organizing and maintaining both producer and cons-
umer co-ops among low income target populations.
(UTmer, 1969; Marshall and Godwin, 1971). Al-
though nearly all of these government funded co-
operatives did not survive, they did put the co-
operative idea into wider circulation and brought
it extensive publicity. Equally important, pover-
ty program cooperatives served as training grounds
for future co-op organizers (as did the Peace
Corps in its early days). (The Co-op Handbook
Collective, 1975).

By 1968, effects of the war in Viet Nam were being
felt in the cooperative movement. As more Ameri-
cans found themselves engaged in confrontation
politics to end the war, it seemed to them the A-
merican capitalist system had become morally bank-
rupt. Many felt the only solution was an immedi-
ate decentralization of political and economic
power. Cooperatives have come to be considered an
important tool with which citizens can regain di-
rect control over their lives. The effect of this
desire for a new social and political order on new
food co-ops cannot be underestimated. It has de-
termined such fundamental factors as the members
they have attracted, the products they have sold,
the business practices adopted (and rejected), the
methods used to make decisions, the physical ap-
pearance of co-op storefronts and the way in which
new co-ops have interacted with older, more estab-
listed co-ops founded during the depression.

1Instructor in Family Economics
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The Politics of Food

As the overt consequences of thewar have faded from
the social arena, other problems and issues have
come forth. One of the most pressing of these,
the twin realities of over-population and dwin-
dling world resources, has had significant effect
on the food co-op movement. Food became one of
the major issues of the late 1970's: growing it,
processingit, profiting from it, even use of it as
a political weapon. Debate over food politics
centers on four primary issues: the energy inten-
sive food system, the worldwide growth in demand for
food products, the nutritional quality of the Amer-
ican diet and food production and processing meth-
ods heavily dependent on fossil fuels.

As they became aware of the issues that have come
to be known as the "politics of food", some con-
sumers began to change their eating habits. Con-
sumers who wanted to eat more natural foods were
seldom able to find them on the shelves of the lo-
cal supermarket in the early 1970's. 1In the best
cooperative tradition, as friends and acquaint-
ances realized their shared interest in finding a
cheap, reliable source for natural foods, many of
them organized cooperatives to meet their needs.
As a result, one of the very strong currents of
the cooperative movement has been a commitment to
provision and sale of natural foods, and, by ex-
tension, a refusal to offer highly processed foods
for sale.

A Renaissance of Consumerism

Concern for food safety attracted another type of
consumer to the cooperative movement: one who
joined or started a co-op in answer to a set of
needs unrelated to "counter-culture" politics.
This current flows from the growing consumer move-
ment of the 1960's and 1970's. (This, of course,
is not to suggest that there had not been strong
ties between the consumer movement and the coop-
erative movement prior to the 1960's. Often the
line between the two movements has been a very
thin one.) The suggestion here is that the growth
of consumerism in the last 15 years has been a
strong contributor to growth in cooperation. But
there is a fundamental political differencebetween
cooperators who came to the movement from an anti-
establishment, anti-war, counter-culture perspec-
tive and those who came from a consumerist perspec-
tive. Counter-culture theorists looked to a future
when the capitalist system would be completely re-
structured, if not overthrown. Consumerists em-
phasized adapting or transforming the production
process so that it would more adequately meet con-
sumers' needs. The fundamental goals of these two
groups are quite different and have wrought no
small amount of conflict within the cooperative
movement. (Kreitner, 1979).



Food Price Inflation

Pressured by declining real income, many people
have organized operatives for a very basic reason
to save money. Over the years studies have re-
peatedly found that people join food (and other)
co-ops because the prices are Tower at the co-op
than at the local supermarket. As the purchasing
power of the dollar declines, savings on foods, as
well as other necessities will be more important
to consumers. People who are attracted to co-ops
because their prices are lower have the potential
to broaden the membership base of the cooper-
ative movement. This potential will not be real-
ized, however, if cooperatives are not willing to
deal with the issue of food prices.

Many cooperators have voiced the frustrated com-
plaint that "all the members want is cheap food".
There has been a strong feeling that people should
be willing to join and purchase from a co-op even
if the food prices are equal to or higher than
other retail alternatives. In essence, members
have been expected to be willing to pay more to
support the cooperative idea and philosophy; to
make a political statement. If these expecta-
tions were valid in the 1960's, they are certain-
1y at best unrealistic in the 1970's. Families
no longer have the luxury of supporting their
political ideals through higher food prices.

If food cooperatives are to meet the real needs
of families of the 1980's, they must use innova-
tive methods to provide food at lower prices than
other alternatives. If it is more expensive to
"shop co-op", survival of the co-op of the 1980's
will be seriously threatened. Alternatively, in-
flation in food prices is making consumers more
price-conscious and more willing to join and pa-
tronize consumer co-ops. Under these conditions,
cooperatives must become aware of the major con-
tributors to rising food prices, isolate those
over which they have some control, and implement
creative marketing strategies that strike at the
escalating cost of food.

Although several studies have verified the signi-
ficant savings cooperatives can provide for their
members, there is, as yet, Tittle systematic an-
alysis of the source of those savings. Clearly,
any system that is able to significantly reduce
marketing costs will, consequently, reduce the
cost of food to the consumer. Several studies
give indications of the potential for food co-ops
in these areas.

Rising Food Marketing Costs

Because one of the most distinctive features of
consumer cooperation is its elimination of prof-
its for outside investors, it is useful to ex-
plore the increases in the profit component of the
marketing bill in more detail. The majority of
food co-ops (both old and new wave) have concen-
trated their efforts on retail sales. Estimated

before-tax profits for the food retailing industry

were $1.68 billion or 1.4 percent of sales during
1976. (Marion, et.al., 1979).
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Citing this low profit-to-sales ratio, industry
representatives have perenially asserted that
food prices cannot be cut more than one or two
percent without losses to the industry. Yet
this reasoning assumes that food retailers are
cost-conscious surveyors of food, that excess
costs have been reduced to an absolute minimum.
Two types of evidence increasingly suggest that
this is not so: the changing structure of the
food system and retailer gross margins.

The amount of market power possessed by firms in
the food system and, by inference, the diver-
gence of food system performance from consumer
preferences has steadily increased during recent
decades. Market power is directly related to
the selling structure of markets and there is
evidence of increasing concentration in food manu-
facturing and retailing. Seller concentration
in most Tocal markets has also increased. The
consumer should have 1ittle trouble understand-
ing why sellers would expend time and resources
to expand their market share and increase market
concentration. Economic theory postulates that
the existence of monopoly or oligopoly in any in-
dustry generates higher profits and will ulti-
mately result in higher prices to consumers.

It is important to note that price overcharges
do not result solely from inflated profits.
Several studies have found that monopolisticmar-
kets are characterized by inflated costs and in-
efficiencies as well as inflated profits. Re-
cent research by Marion and others (Marion, et.
al., 1979) found prices in concentrated food re-
tailing markets increased at a more rapid rate
than profits suggesting costs also increase.

The research examined the price and profit per-
formance of large food chains in several Ameri-
can urban areas. Whereas profits, for example,
were only three percent above competitive levels
in monopolistic markets, prices were eight per-
cent higher.

It is extremely difficult to estimate the direct
costs to consumers resulting from inflated prof-
its, inflated costs and inefficiencies that ap-
pear to be characteristic of monopolistic mar-
kets. Several recent studies, however, have made
such an attempt for the food industry.

In 1978, Parker and Connor estimated price over-
charges in food manufacturing industries. When
the costs of imperfect competition were included,
consumer losses due to monopoly were estimated to
be $12 to $14 billion for 1975. This amounts to
annual overcharges of more than $50 per consumer
each year, or over $200 for a family of four.

Using both pricing data and profit-sales ratios
of leading chains in metropolitan areas, Marion,
et. al., (1979) estimated national monopoly over-
charges by the four Targest firms in each Stand-
ard Metropolitan Statistical Area (SMSA) were
$662 million in 1974,

In a Canadian study, excess capacity alone was
estimated to overcharge consumers four cents for
each dollar of sales. (Parker, 1976).



Thus studies indicate the existence of both in-
flated costs and inflated profits in both food
manufacturing and food retailing. If coopera-
tives are able to operate in ways that signifi-
cantly reduce these costs, they can act as a com-
petitive force to reduce the cost of food to con-
sumers.

However, the outlook for survival of independent
food retailers (e.g., cooperatives) is not good.
Not only are cooperatives unable to achieve the
economies of scale associated with Targe scale
retailing because they do not operate on a re-
gional or national level, they are not able to
cover Tosses or price wars in one metropolitan
area with higher than average profits in another
area.

Conclusions and Qutlook for the 1980's

Analysts of social and political movements of the
1960's and 1970's have assumed that the new wave
of cooperation has primarily been due to radical,
political action. However, more careful consid-
eration indicates there is no one cause for the
renaissance of interest in cooperatives.

In the context of a vital and growing national
movement leaders of consumer cooperatives have
been called upon to give direction to coopera-
tive development in the coming five, ten or twenty
years. In defining priorities it is apparent that
cooperative leaders must understand and accept the
broad-based nature of the movement both in terms
of the variety of people that have become cooper-
ators and the variety of needs that motivated
them.

The information presented in this paper suggests
several factors to consider in cooperative devel-
opment during the 1980's. Among these are a
changing economic climate, a changing membership
base, and a need to emphasize that consumer coop-
eration is fundamentally an economic act from
which social benefits flow.

Increasing concentration in the food industry will
intensify the competitive stress on co-ops, par-
ticularly Targe ones. This stress will be
especially evident in areas in which competing
chains are being subsidized with profits from
other areas of the country. It would appear that
effective competition from the cooperative sector
will require the movement to develop strong feder-
ations that can operate producing, purchasing and
wholesaling functions at an economically competi-
tive Tevel.

In short, the cooperative sector will need to in-
tegrate, both vertically and horizontally.

During the 1960's and 1970's, many new wave co-
operators had a strong desire to see the movement
disrupt the capitalist status quo in the United
States. (Case and Taylor, 1979). They were able
to synthesize radical politics and food politics
at the local co-op and concentrated their effort
on a rather narrow segment of the population; young
hip, white radicals. As a result, many new wave
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cooperatives have been accused of being steadfast-
ly elitist in an attempt to keep both the politics
and the food pure. Changing economic imperatives
may very well change the characteristics and needs
of the membership base of food co-ops.

An expanded membership will almost certainly have
needs different from those of counter-culture ac-
tivists. For example, it is Tikely cooperatives
will be asked to expand their product lines sig-
nificantly beyond traditional natural food items.
The resilience of the new-wave cooperatives, their
ability to adapt to the needs of a broader-based
membership, and their willingness to commit re-
sources to member education will determine whether
cooperative growth continues through the 1980's.

Cooperative consumers continue to be concerned
about the social and political impact of a commu-
nity-owned, grass-roots managed and directed con-
sumer co-op. Members are conscious not only of
how much money they can save. They want to know
whether the co-op will support their needs for
action on a spectrum of social and economic issues:
education, utilities, housing, transportation, le-
gal and health services, and community development
As much as economic competition is necessary to
serve the needs of some consumers, socio-political
action may be equally necessary to fill the needs
of others.

It is at this point that the revolutionary nature
of cooperation becomes evident. People start co-
operatives when "things are not done well, when
needs are not supplied, or when profit businesses
are failing". (Warbasse, 1972). They work to-
gether to correct these situations. They work not
competitively, but cooperatively. Their motive is
not to profit, but to serve themselves and each
other. They pool their energies to bring about
change. They take charge of their lives peaceful-
1y and constructively.

Cooperative developers of the 1980's will do well
to heed the words of James Peter Warbasse, "The

test of radicalism is not in the amount of noise
and chaos, but rather in the fundamental quality
of the changes it accomplishes." (Ibid, p. 17).
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PARTICIPATORY CONSUMER COOPERATIVES:

EVIDENCE ON ECONOMIES OF SIZE

AND PERFORMANCE OF PREORDER FOOD COOPERATIVES

Ronald Cotterill, Michigan State University

Abstract?
Preorder consumer food cooperatives, commonly
called food buying clubs, are a well known example
of participatory consumer cooperation. Members
directly contribute time and effort to the group
endeavor to receive the cooperative's products and
services. This article develops a theory to pre-
dict when consumers will join a preorder food coop-
erative. It also combines previous empirical re-
search with a multiple regression_analysis of the
relationship among labor efficiency, group size
and sales volume to evaluate the economic returns
associated with different Tevels of operation.

Introduction

Cooperative action is a social and economic phenom-
enon directly associated with the drama of the In-
dustrial Revolution. Diverse groups from social
reformers to farmers have organized cooperative
ventures for a multitude of reasons during the past
two centuries. Most have failed, and the coop-
eratives that have survived often seem limited in
scope when compared to their founder's visions.

Yet the cooperative idea continues to reappear,
especially during periods of social and economic
upheaval. Self-help through mutual aid does not
seem to be an outmoded idea.

Participatory consumer cooperatives are organiza-
tions in which consumers cannot only contribute
capital and patronage, but also labor. Participa-
tion is as forthright and uncomplicated as purchas-
ing groceries at wholesale for the cooperative
group, or sharing the janitorial duties in a coop-
erative housing project. It could also be a group
of farmers who react to the shrinking farm supply
system by jointly purchasing and transporting items
from a more distant source.

Curhan (1972, 1975) and Hoyt (1974) nhave analyzed
the organization of preorder consumer food cooper-
atives and the price savings associated with par-
ticipation. This paper builds upon their survey
research by developing a participatory cooperative
theory and testing hypotheses deduced from it con-
cerning the relationship between group size, sales
volume, and economic returns to cooperative member-
ship. Empirical results are based upon data col-
lected during 1978 from 21 pre-order consumer food
cooperatives in the Midwest.

A Theory of Participatory Cooperation
In constructing a theory of participatory coopera-
tion we will concentrate upon a member's decision

to join the group endeavor. As conditions both
endogenous and exogenous to the cooperative change,

1Assistant Professor of Agricultural Economics

2Michigan Agricultural Experiment Station Journal
Article Number 9413. 80

1

the number of the imembers changes. If no one joins,
there is no cooperative. This decision-theory
approach is more general than those of previous
theoreticians who commence their analysis with the
project-maximization assumption and the neoclassi-
cal theory of the business firm.] Cooperatives can
exist and benefit their members without maximizing
any particular form of return to an individual mem-
ber. Applying the calculus to joint decision pro-
blems in a cooperative requires the analyst to con-
struct a utility function with the different types
of benefits as arguments for each member. These
individual functions must then be aggregated into

a group utility function that can be maximized by
the cooperative. The incommensurables surrounding
interpersonal utility comparisons make this measure-
ment exercise very difficult and may well distract
the analyst from more basic questions concerning
cooperative size and growth. What one needs to know
is when will a consumer join or exit a cooperative,
not when is his/her utility maximized.

The theory developed here is specific to preorder
cooperatives which are admittedly a special case
because they require little investment in inven-
tory or fixed assets. Thus capital investment as-
pects can be ignored; only purchase and labor inpu%
decisions need to be explained. Generalization is
straight forward, requiring only more mathematics
and more complex decision rules.

Participating in a preorder food cooperative in-
volves ordering food in advance of delivery, con-
solidating household orders into a group order, pur-
chasing ordered items in bulk, transporting them to
a distribution point, breaking them down into house-
hold orders and collecting payment. Members usually
supply all the labor needed and coordinate the
cooperative activity. When deciding to join a

group an individual must determine whether the price
savings on his food order is adequate compensation
for the time contributed to the co-op. More pre-
cisely an individual will join the cooperative if
the shadow wage earned by participating is greater
than the opportunity cost of time spent at the co-op.

A participant's shadow wage is a function of sev-
eral factors. Equations one and two can be used to
compute a shadow wage.

W=—'(—)—1_ty 0 (1)
where
S=olpy P (2)
given:

W = shadow wage ($/hr.)

1See, for Example, Carson (1977)



t(y) = marginal tax rate; a function of nominal in-
come, (y), and expressed as a decimal

S = total savings during a given time period (dol-
lars/period)

H = time contributed during a given time period
(hours/period)

D = price savings expressed as a decimal propor-
tion of supermarket prices

P = purchases at the co-op in a given time period
($/period)

The individual's decision criteria can be stated
mathematically as follows:

c(I) 3)

S DP
Join if: Tt [1-D]H

where: C(I) = opportunity cost of participation
($/hr.); an increasing function of real income, I.

Larger values of D, percent savings over retail
expressed as a decimal, increase the shadow wage.
The percent spread between co-op and supermarket
prices depends upon the supermarket price level
which in turn is influenced primarily by labor
costs and the degree of competition in the retail
market. It also may reflect transport savings if
the consumer needs to travel to a distant super-
market less often and the co-op's distribution
point is nearby, as would be the case in many rural
or central city areas. Larger purchase volume, P,
also increases the shadow wage to make joining more
attractive. Spending more time in cooperative
activity (higher values for H) reduces hourly re-
turns ceteris paribus.

Change in nominal income has two components--change
in the rate of inflation and change in real income.
When nominal increases are due solely to inflation,
‘the marginal tax rate increases, thereby increas-
ing the shadow wage. The opportunity cost of par-
ticipation, however, remains constant because it is
a function of real income. The attractiveness of
participation increases. This effect is stronger
if inflation not only moves individuals into higher
tax brackets but also results in lower real incomes.
A change in real income with no inflation (an equal
change in nominal income) is the only income eff-
ect that has an ambiguous impact upon the partici-
pation decision. It increases both the shadow wage
and opportunity cost.

A consumer that values cooperation for non-economic
reasons may participate when the shadow wage is Tess
than the opportunity cost. This possibility can be
accommodated by adding a non-economic value factor
(M) to the left hand side of equation 3. The result
is:

Join if M+ W>C (4)
This can be written as:
Join if W>C~-M (5)

Stronger non-economic considerations have the same
analytical effect as lower opportunity costs of
participation.
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Cooperative size, as measured by the number of
households, can be introduced to the decision model
by considering its impact upon efficiency. A coop-
erative is more efficient if it can distribute a
given amount of groceries with Tower time inputs
from its members. Therefore, efficiency is measured
by the ratio between time contributed (H) and the
amount purchased (P) - the labor input ratio. A
Tower H/P ratio indicates greater efficiency and
produces a higher shadow wage. What we would like
to know is how efficient are preorder cooperatives,
and are larger units more efficient, as measured by
the labor input ratio, than smaller ones?

Empirical Evidence

A1l of the parameters contained in equations 3-5
are measurable; however, some present a larger chal-
lenge to survey research than others. Measuring
individuals' valuation of non-economic factors and
their opportunity costs is difficult. Krietner
(1978, p. 141-142) found that active participants
in cooperative stores were individuals who valued
the social mission of the cooperative highly; how-
ever he did not identify a schedule between non-
economic values and participation. Other research-
ers have concentrated their efforts upon measuring
the shadow wage.

Curhan and Wertheim surveyed 24 preorder coopera-
tives in the Boston area during 1971. Detailed
comparisons of cooperative and supermarket retail
prices revealed that net savings of about one-third
were realized for fresh produce. Savings on all
other items was at best 20 percent--less in the in-
stance of meat and more for bakery products, eggs
and miscellaneous purchases. They conclude that on
the average, consumers save 25 percent by joining
preorder cooperatives (Curhan and Wertheim, 1972,
p. 34). Curhan and Wertheim also collected data
from 225 participants in the cooperatives. They
combined information on purchases and time commit-
ments with their evaluation of savings over retail
to estimate shadow wages.

“Cooperative leaders reported that member work com-
mitments required an average of three-quarters hour
per week, although members reported commitments of
one and one-half hours per week. Cooperative shop-
ping exclusive of work commitments, probably re-
quired two-thirds per week. The total time commit-
ment for a typical member probably averaged one and
three quarters hours per week, although the commi t-
ment for members heavily involved in cooperative
operation exceeded three hours per week. Assuming
average purchases by each group, this translates to
savings of $3.62 per hour for the minimally involved
member who did no work, $1.37 per hour for the
typical member and less than $.80 per hour for in-
volved members (Curhan and Wertheim, 1972, p. 37)."

These estimates are understated because no consid-
eration is given to the marginal tax rate. More-
over shopping time should not be included in the

time requirement estimates. The opportunity cost



concept is instructive here. Since consumers are
not paid to shop at a supermarket, they should not
count time spent shopping at a co-op. We recalcu-
lated their estimates for "typical member" without
shopping time (.67 hours) and assuming, conserva-
tively, a 15 percent marginal tax rate. This more
appropriate calculation increases the shadow wage
from $1.37/hr. to $2.51/hr. The federal minimum
wage in 1971 was $1.60/hr.

Hoyt evaluated the economic return to participation
for members of a large preorder cooperative in Sac-
ramento, California, during 1971. A random sample
of 50 members was drawn from the total membership
of 366 consumers (Hoyt, 1974, p. 39). Price com-
parisons on all products purchased were made bet-
ween the cooperative and the supermarket that re-
spondents indicated as their shopping alternative.
Two monthly orders were checked. The average cost
of the monthly grocery basket purchased at the
cooperative was $49.55. If purchased from the most
likely alternative the same basket would have cost
$63.18. The cooperative saved: members, on average,
22 percent (Hoyt, p. 72). Hoyt also found that the
magnitude of the price differential was not related
to order size. Individuals placing large orders
seemed to save, on a percentage basis, about the
same as those placing small orders. Sacramento
Preorder Cooperative carries a full line of grocery,
produce, fresh meat, and household items.

Although Curhan, Wertheim, and Hoyt's research was
conducted in 1971, their estimates of percent price
savings (D in equation 3) are reasonably accurate
indicators of current conditions. The remaining
determinants of the shadow wage are the marginal
tax rate (t) and the labor input ratio H/P. Tax
rates are linked to income levels and exhibit rela-
tively little variation. On the other hand the
magnitude of the efficiency ratio can vary consid-
erably and have a significant impact on the shadow
wage. A survey of preorder food cooperatives in
the midwest conducted during 1978 enables us to
measure the efficiency of several cooperatives and
evaluate the relationship between co-op size and
efficiency.

Fifty-two preorder cooperatives returned the survey,
but ?nly 21 provided data suitable for this analy-
sis.! An aggregate labor input ratio for each
cooperative was constructed that indicates the num-
ber of hours required to distribute $20 of grocer-
ies valued at invoice cost. Hours per $20 is used
rather than hours per $1.00 for convenience. The
reported values of the ratio (E) have larger values,
ranging approximately between one and ten. The re-
lationship between the cooperative's aggregate sha-
dow wage and the labor input ratio (E) is

20D

W= 1720y 0-0) (6)

1
E

]One cooperative that furnished data was not in-

cluded because it was in transition to a store.
Another is not included because with 300 members it
is substantially larger than the other cooperatives,
that range from 7 to 175 households with all but
one less than 101 households.
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Where E = hours per $20 cost of goods soId.]

Although aggregate performance measures convey 1it-
tle information about the distribution of returns
among members in a co-op, they are useful for deter-
mining whether a given co-op, on average, outper-
forms other cooperatives. There are a number of
factors that explain the variation in a cooperative's
lTabor input ratio, and in turn the shadow wages
earned. Multiple regression analysis can assess

the relative importance of some underlying factors,
including the number of member households, the cost
of goods sold per distribution, the average size of
household orders, and the cooperative's product mix

Number of Households. When the number of households

in a pre-order cooperative increases, the amount of
time required to coordinate the ordering and distri-
bution process increases. Coordination depends very
heavily upon communication among all members of the
cooperative. As the number of members increases,
the communications network becomes more formal and
time consuming. It becomes difficult to obtain
agreement. Therefore transactions within larger
groups not only take morc time, but also may take
more time per unit of sales--a diseconomy of size.
As the cooperative grows larger and more impersonal,
peer group pressure also becomes a less effective
contral for free riders. More members, perhaps due
to frustration and impatience with time consuming
group palavers, become lax in their cooperative re-
sponsibilities. For these reasons we hypothesize
that the number of households is positively related
to the labor input ratio, i.e., larger groups re-
quire more time per unit of sales.

Cost of Goods Sold per Distribution CGD.) This vari-
able 1s calculated from annual costs of ggods sold
and the number of distributions per year.¢ It mea-
sures a second dimension of size that is indicative
of the physical distribution process rather than
decision-making. Although preorder cooperatives
differ from other retail businesses, including co-
operative stores because they have very low invest-
ments in fixed plant and equipment, they may still
enjoy throughput economies. Handling small volumes
of goods is not conducive to specialization or full
utilization of volunteer labor. Setup and cleanup
tasks can represent significant time costs. Pre-
order cooperatives handling larger volumes per dis-
tribution may allocate these fixed time costs over

a larger volume. Therefore increasing cost of goods
sold per distribution can be expected to lower the
labor input ratio (E) of the cooperative,

Average Order Size (S). The average order size,
measured by cost of goods sold per household (CGD/H)

1 A ;

See (Cotterill, 1979) for further analysis of the
relationship between the shadow wage and the argu-
ments of this function.

2005t of goods sold is used instead of sales because
it is a more accurate indicator of the cooperatives
long-run volume. The two measures are nearly iden-
tical except for a few preorders that have gross
margins above 10 percent to accumulate reserves.
Such large margins are probably temporary changes.
The correlation between cost of goods sold and

sales is .995.



is an alternative measure of physical distribution
economies. Average order size is expected to be
negatively related to the labor input ratio when
introduced in lieu of CGD. Larger orders per
household enable a given group of households to
allocate fixed time commitments, e.g. set up and
clean up, over more grocery sales.

Binary Product Group Variables (P24, P3). Products
handled by the cooperative vary in their value and
time requirements for distribution. Low cost bulk
items requiring repackaging,such as flour and beans,
require large inputs of time relative to their
value. Products requiring less handling, such as
plastic or aluminum wrap, or high value items such
as fresh meat may be expected to have a low time
input per $20 of sales. At another point in this
research, products were classified into five groups,
based upon their handling characteristics. This
was done to examine preorder cooperatives' pro-
curement and product line expansion patterns. The
subsample of 20 cooperatives currently being anal-
yzed however, only carry products in the first four
groups. Product group one contains dry goods such
as flour and beans, canned goods and dairy products-
mainly cheeses. Group two contains household 1tems,
books, and health and beauty aids. Group three

has eggs, prebaked goods and fresh produce. Group
four has frozen foods and fresh meat. Note that
group two and group four contain products that are
relatively more expensive or easier to distribute
than group 1 products. Therefore, a co-op with pro-
ducts in these groups (P24 = 1) is expected to have
a lower labor input ratio (E) than other coopera-
tives. Group 3 products are more expensive than
group 1 products, but their increased value may be
cancelled by the increase in time requirements to
distribute them. Therefore, it is unclear whether
a co-op that carries group 3 products (P3=1) has

a higher labor input ratio.

One way to summarize these hypotheses is to present
them in algebraic form.

E= g, * aIH + aZ(CGD or S) + asP24 + aP3 t+e (7)
Where: E = the labor input ratio (Hrs/$20 COGS)
H = the number of households
CGD = the cost of goods sold per distribu-
tion
S = average order size
P24 = binary variable identifying product
groups two and four
P3 = binary variable identifying product

group three
e = the disturbance term

Table 1 presents the statistical results of the
multiple regression analysis. Equation one evalu-
ates the linear relationship between the labor in-
put ratio (E) and the number of member households
(H). The coefficient for H is positive as hypothe-
sized and statistically significant at the five per-
cent level. The number of households in the sample
range from 7 to 175 wi%h all but one co-op falling
at or below 100 units.' One hundred households re-
quire on average two and one half times more labor
iEput from members to distribute groceries. The

RS value indicates that the equation explains 35.0
percent of the observed variation in E.

Equation two introduces cost of goods sold per dis-
tribution to evaluate the influence of physical
distribution economies as well as the coordinating
diseconomies measured by H. H becomes more strongly
and positively associated with the E ratio; that is
co-ops with many members tend to be less efficient
as hypothesized. CGD is negatively related to the
labor input ratio as hypothesized, and the coeffi-
cient is significant at the five percent level.
Higher throughput leads to fewer hours per $20 of

TABLE 1. MULTIPLE REGRESSION EQUATIONS EXPLAINING LABOR EFFICIENCY IN
PREORDER CONSUMER FOOD COOPERATIVES2/
Cost of
Goods Per Average Product
Distribu- Order Groups Product Number of
Households tion Size 2 and 4 Group 3  Observa- 5
Equation Intercept (H) (CGD) (P24) (P3) tions R F-Ratio
1) 1.43 .0304 21 .350 10.23%*
(3.20) %%
2) 2.00 .0564 -.00225 21 L4971 B.6TFF
(3.88)**  (2.23)*
3) 2.55 .0258 -.0441 2] 418 6.47%%
(2.64)*> (1.45)+
4) 2.02 L0371 -1.22 -.0864 19 .632 5.69*%
(4.10)** (1.65)+ (.09)
5) 2.00 .0537 -.00181 -.45] .0296 19 .581  4.84*
(3.392)**  (1.27) (.48) (.03)
l/Significance levels: ** =1 percent, = 5 percent, + = 10 percent
—

This relationship remained statistically signifi-
cant when the equation was rerun after deleting the
175 household observations.



sales. The equation explains 49.1 percent of the
variation in E and is significant at the one per-
cent level with an F-ratio of 8.67.

Average order size (S) is introduced in lieu of CGD
in equation 3 and performs as hypothesized. It is
negatively related to E and significant at the 10
percent level suggestive that larger orders require
less time per $20 of sales. However, average order
size is less effective than CGD in distinguishing
between decision-making and distribution economies.
Not only is the t-value on H lower, the RZ is sub-
stantially lower as well. The overall model re-
mains significant at the one percent level.

The binary variables P24 and P3 are introduced in
equation 4 along with number of households. H
remains positively and significantly associated
with the labor input rates. Co-ops whose product
mix covers groups two and four, the relatively ex-
pensive and easy to handle items, have lower E
ratios. The relationship is statistically signifi-
cant at the 10 percent level. The P3 product bi-
nary indicating distribution of eggs, baked goods
and fresh produce has no significant influence
upon the labor input ratio. RZ is .501 and the
F-ratio is adequate to guarantee overall signifi-
cance at the five percent level.

The final equation introduces CGD jointly with the
product group variables and number of households.
Its results are as hypothesized, however, some
multicollinearity between CGD and P24 causes each
to Tose statistical significance. This is to be
expected. Other things remaining constant, co-ops
carrying goods in groups two and four--high value
easy to handle items--would have higher sales per
distribution. This model explains 58.1 percent of
the variation in E and is significant at the five
percent level with an F ratio of 4.84.

Although this analysis rests upon only 21 coopera-
tives, it does suggest that two dimensions of size-
the number of households and sales volume--strongly
influence the average efficiency of preorder coop-
eratives. To interpret further the relative impact
of these factors on performance we will use equa-
tion 2 of Table 1--the most robust model contain-
ing both of these explanatory variables. The size
and magnitude of the coefficients in equation 2 in-
dicates that, for a given level of sales (CGD), pre-
orders with more households are less efficient

than those with fewer units. Yet one must be
careful here, because this equation measures the
observed relationship among several cooperatives
rather than what occurs when a given cooperative
grows. In many instances, sales will go up when
new households join the cooperative. To analyze
the net influence of expanding a cooperative's mem-
bership, it is convenient to rewrite equation 2 of
Table 1 making use of the Definition CGD = SH:
E=2.00 + .0564 H - .00225 SH (8)
The influence on the labor input ratio of adding
new households depends upon the level of average
order size (S). The impact of adding new members
is as follows:

positive (less efficient) if S is less than $25

84

zero (no change) if S equals $25
Negative (more efficient) is S is greater than $25.

The explanation for this complex result is straight
forward. For order sizes less than $25 the in-
creased time required for decision making and group
coordination are only partially offset by the phy-
sical distribution economies due to increased sales;
at $25 the diseconomies and economies exactly off-
set each other; and for larger average order sizes
coordination diseconomies are more than offset by
throughput economies.

One should not regard $25 as a magic number. As
food prices rise the switching value will also rise,
and the limited sample size suggests that this
analysis does more to establish the concept of a
switch point than to give a precise estimate of its
value.

Figure 1 uses the results of our labor efficiency
analysis to determine the average shadow wage
enjoyed by households in different sized coopera-
tives. The general equation for these curves can
be obtained by substituting equation 8 into equation
6. Values for all variables other than number of
households are held constant at the indicated
levels. The most striking fact is the impact of
average order size. Curve 1 assumes 20 percent sav-
ings over retailing, a 20 percent marginal income
tax rate, and an order size of 20 dollars per
household. (The average order size in this sample of
21 cooperatives is $20.42). Since order size is
less than $25, curve 1 has a negative slope. In-
creasing average order size to $25 would not only
shift curve 1 up, it would also rotate the curve
until it is a perfectly flat line at $3.12/hr.

This curve is not drawn in Figure 1. However curve
4 illustrates the impact of increasing order size
to $30; the group size-wage relationship shifts
upward and becomes strongly positive.

Curve 2 assesses the sensitivity of shadow wages
to changes in the marginal income tax rate. A
twenty-five percent increase in the tax rate from
t=.2 to t=.25 produces a modest upward shift in
the curve. Increasing savings over retail (D)
twenty-five percent from .2 to .25 has a stronger
impact on the group size-wage relationship, shift-
ing it upward from curve 1 to curve 3. In fact,
the impact of a twenty-five percent increase in D
from .2 is five times ?reater than the same percent
increase in t from .2.

Conclusions

The theory of participatory consumer cooperatives
developed in this article provides a framework for

1 : s ;
The ratio of wage elasticity with respect to D and
wage elasticity with respect to t is np l-t

v (T-0)D.
t
Evaluated at t=.2, D=.2 gives

.n_Dz

5 Ratios of elasticities involving the wage

t elasticity with respect to changes in S or H
are complicated functions of several variables and
not easily summarized.



Figure 1.

The Relationship Between Number of Households and Average Shadow Wage

Given Values for Savings Over Retail (D), the Marginal Income Tax rate (t) and
Average Order Size (S?
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conducting empirical research. Whether a consumer
will join a pre-order food cooperative that requires
direct participation depends upon whether the sha-
dow wage earned is greater than the opportunity

cost of foregone alternatives. To the extent that
non-economic factors enhance the decision to join,
they correspond, ceteris paribus, to lower oppor-
tunity costs.

Empirical research has not completely identified
the exact relationships among all of the factors
that influence the decision to join a participa-
tory cooperative. For preorder food cooperatives,
Curhan and Hoyt have measured the percent price
saving accruing to members and calculated shadow
wage levels. These efforts, however, did not con-
sider the impact of marginal tax rates or scale of
operation. The present study incorporates tax con-
siderations and explores the relationship between
the labor input ratio and three measures of coop-
erative size, the number of households, cost of
goods sold per distribution, and average order
size. After assuming a marginal tax rate and
Jevels of price saving consistent with Curhan and
Hoyt's results, it was possible to analyze the
relationship between these measures of size and
the average shadow wage enjoyed by co-op members.
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Number of Households (H)

Decision-making diseconomies more than offset the
physical distribution economies if average order
size per household is less than $25. Therefore
larger groups experience lower average shadow wages.
If volume per household was above $25 in this anal-
ysis larger cooperatives, as measured by number of
households, enjoy higher average shadow wages.

Further empirical research could improve our under-
standing of participatory consumer cooperatives.
For preorder food cooperatives, it would be useful
to measure the opportunity cost of different classes
of consumers and to evaluate the relationship bet-
ween opportunity cost and changes in real and nom-
inal income. Estimates of the level and variation
in opportunity costs could then be combined with
the foregoing research on cooperative labor effi-
ciency and shadow wages to predict more accurately
the growth of preorder cooperatives in the food
distribution system.
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