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This paper discusses a model of market clearing when prices are rigid. The estimated model is 
one in which the waiting time necessary to obtain the scarce goods brings the excess demand in 
line with curr-,! supply in a manner of a flexible price The mechanism of such a market has 
been discussed by Barzel and by Nichols, Smolensky and Tideman, but little empirical evidence 
has been reported. Estimation of cossumer demand in such a market is presented here. 
Heckmdn's approach to truncated sample estimation has been employed. The approach allows 
modelling of time costs as a two-part tariff. The results confirm that consumer's response to 
waiting time is measurable and in the same order of magnitude as expected from response to 
changes in prices. The study also indicates th.t rationing by willingness to wait does not 
necessarily distribute goods to the poor. 

1. Introduction 

In recent years, a number of economists have explored the implications of 
disequilibria.' In such situations, consumers may demand more of a com­
modity at price P, than suppliers bring forth, or suppliers, including laborers, 
may offer more than buyers demand. This occurs because, for a variety of 
reasons, P, is sticky. This is surely the case for a number of markets in 
planned economies where frequently supply is determined by a complex 
system of bureaucratic allocative decisions. Such conditions may also be 
produced when price ceilings for consumer goods or industrial and agricul­
tural inputs are enforced. 

While not denying the usefulness of a disequilibrium approach for studying 
market clearing, this study maintains that consumer behavior in dis­
equilibrium situations can generally be studied with basic extensions of 
constrained maximization. Existing models of quantity rationing [Neary and 
Roberts (1980)] and of time allocation .and searching [Becker (1965), 
Rothschild (1973)] have application in disequilibrium conditions. This is not 

'The author acknowledges gratitude t, C.P. Timmer, Z. Griliches and Per P:nstrup-Andersen 
for helpful comments. 

'For a review, see Quandt (19821. 
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a new approach. It was stated by Barzel in 1974: 
...the term "rationing" is traditionally identified with disequilibr.um, a
condition under which individuals are unable to equate costs and values 
on the margin, as seems apparent when the price imposed is not at the
intersection of denand and supply. But time is costly, waiting rrovides 
an additional route whereby mdinkd Calscan again equate on t he margin.
Adding the fine constraint allows us to appl, ''equilibriuz,:" analysis to 
this form of ration'. 

This study expands upon that approach. primarily b offering, evidence on consumer behavior in a market clearing with fixed cash prices and flexible 
time prices and. sccond:iril1. with evidence on the di.,ributional impacts of
such a market. The study ex:amincs consumer coolpratves in Ig pt where
the supply of subsidi/ed food items is less than the market demand. There is 
a specific issue in tle distribution of these benefits as we!i as a general issue 
as to whether consumer. react to lime 'prices' similar to their response tocaSh prices. The CC<,iijiUt11ic technique empioxed is one adopted from a
model for wage determination [iieckman (1976. 1979)j ,slm h allows for
lIeaStuh-mellI onl market entr, distinCt from market intensificaton. 2 

2. The theory of allocation of goods by willingness to wait 

In the basic model incorporating time into a household's utility function,
attributed to Becker (also. ee Gronau1). tile houschold's endowments include
lite. The total tine budget is allocated between productive activities and
consumption. A straightforward derivat:on of this theory is that the time
required Io producc cousutne scr'est a roleor tgood in a consumer's utility
maximization analogous to cash prices.


While assumptions on the nattc 
of labor markets and the ability of an
individual to trade ofn betcon 121ecoods and leisure allow for simplificatien and 
measurement of such *a full income model, such assumptions are not 
necessary for a model of demand in which the rnargiial cost of an item,
including the marginal lime cost, is equated to the marginal utility of a good.

It is such a model which undrlies the analysis of allocation of goods by
 
willingness to wait.
 

Fig. I illustrates a demand schedule in 
 which time is incorporated. If
quantity is restricted to Q, and price 'ct at P, then there is an excess
demand of QtP,)- Q. If willingness to wait is tilemechanism which is used 
to allocate goods. then the resource to ontaincost the goods will rise to 
P 4- wt. where w is the opportunity cost of time and tothe time necessary to 

'A sindai stud.% of ines :i gasoline stations has reccnt , been repori2d by Deacon and 
Sonstel c (19855). 

IV 
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Fig. I. Deadweight loss in time clearing markets. 

obtain a unit of Q. Barzcl (1974) points out thzo the size of the queue is not 
determined by the time taken in distribution, but the consumer's interest in 
gaining priority rights (first-come-first-served) to the scarce commodity. The 
totality of these resotrce costs, however, is not captured by any producers, 
hence there is a deadweight loss relative to a conventional price equilibrium. 
Whether cash prices or time prices rise with quantity fixed at QR, consumers 
allocate Qj,* Po+wt,,. However, when :he market clears by time prices, 
suppliers - including the government - receive only QR* P0 , so there is a 
deadweight loss equivalent to QR * wt, relative to a fixed quantity rationed 
position with the price at P. 

The problem is different if there is no limit to the quantity purchased per 
visit. Consider the case in which no resale is permitted or the individual 
transaction costs make such sales unprofitable. This is an example of a two­
part tariff [0i (1971)]; the consumer enters the queue if the consumer surplus 
of the entire purchase exceeds the ccsts of queuing and then makes purchase 
according to the marginal cost'. Otherwise, there is no entry. 
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Assuming queuing only for the kth good which is unaailable elsewhere, 
demand is expressed as 

Qi = f(P, P. Y) when j f(Pj, Ph, Y) dPh -wt (1)
Ph
 

and 

Qhj= f(Pj, Y), j 0 k otherwise, 

Qhk =0. 

If the kth good is also available elsewhere at a higher price, Ph, then 

tQhj= f(Pj, Ph, Y) when j f(Pj, Pk, Y) dPh !w (2)
Pk
 

and 

Qhj= f(Pi, P , Y) otherwise. 

Note that if resale is permitted and carries no :iansaction costs, then the 
first consumer would purchase all the quantity and sell it at the markct 
clearing price P. This is because the average cost per unit purchased would 
decline monotonically with quantity, creating a situation analogous to a 
natural monopoly. Models with some mixture of limits on per visit purchases 
(quantity rations of a sort) or transaction costs for resale, then, seem most 
plausible. 

3. Distribution of benefits 

Nichols, Smolensky and Tideman (1971) reasored that equity considera­
tions apparently motivate the institutional arrangements that result in this 
deadweight loss. They observe that the asset of time is more equally 
distributed than financial assets. Furthermore, they argue that opportunity 
costs of time are likely positively ,orrelated with wagrs or income. If there 
are marginz! external benefits to the consumption of a particular good ­
merit goods in thieir study - then it m;y be efficient tn subsidize the costs of 
that good in cash terms and let ihe waiting time target the limited supply of 
the subsidized good. This may be particularly advantageous in developing 
countries which desire to target welfare programs but lack the administrative 
capacity to monitor incomes or similar criteria of targeting. 

Barzel (1974) challenges the results of Nichols et al. He presents a simple 
example of a 'free good' where cost is only the time cost, yet the benefits of a 
subsidy are mainly obtained by the rich. Barzel's results are due to the 
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marginal propensity to consume dominating the pri6e response. He, however, 
assumes away a parallel market in which goods have higher cash costs and 
lower time costs, which is inherent in the model of Nichols et al. If such 
markets exist -- even if ,he good availaole in the queue cannot be retraded 
itself (for example, public and private beaches or medical clinics) - then 
although the rich may have a high income elasticity, they have the potential 
to satisfy those demands in the higher price market. Differences in opportu­
nity costs of time are indicated in fig. I by the curve PP'. Prices vary across 
consumers, although *he market clearing price will still be P,,+ wt. On the 
aggregate, the consumer gain relative to a cash price is the area bounded by 
Po (o+wto). and .4. Individual benefits depend oil both the institutional 
arrangcments that prevent one consumer from capturing all 'he quantity, as 
discussed above, and the distribution of opportunity costs of time. 

The efficacy of using waiting times to target benefits to the poor is not, 
however, proven. The correlations of wages and incomes or of opportunity 
costs and incomes are not perfect. This may reflect disequilibrium in the 
labor market as well as factors other than education and assets that *r.iluence 
the reservation wage of an individual engaged in household production - for 
examp!e, the numlber of children. Moreover, when a household consists of a 
number of individuals, it is quite possible that opportunity cost., differ, 
further weakening tile relationship between household income and propensity 
to queue. These problems are compounded by tile possibility of two-part 
tariffs which make the level of demand a determinant of the propensity to 
join a queue. The distributional impacts of a market which clears by time, 
then, deserve empirical investigation. 

4. Approach to measurement 

In this study, no a priori assumptions are made about the value of time or 
whether labor markets are in equilibrium. Instead, the impact of queuing and 
searching is directly measured under the analogy with cash prices. As 
discussed below, the opportunity cost of time is implicitly measured, but not 
identified, with the parameter estimates. The approach used here is a two­
stage estimation that is a modification of a technique developed by Heckman 
(1976, 1979) and by Griliches, Hail and Hausman (1978). In the Egyptian 
case to be studied, some consumers are observed to queue to obtain certain 
commodities at a fixed subsidized price while others seek the same goods at 
a higher open market price where presumably queuing is negligable. If the 
choice to accept the higher prices is to be viewed as rational, it should reflect 
different assessments of the total costs of the subsidized goods. This 
particular market structure is also distinguished by the presence of fixed 
quantity rations at a low subidized price, which being inframarginal and 
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as.ured can be considered income transfers.' Demand for a given commodity 
then can be expressed as 

QhT = Qhj, + Qhi, + Qhj,= _f(Ph, Yh, Timeh, ZJ), (3) 

where the subscripts T, o, c, and indicated the total quantityr of the jth
good demand by the It household, and the quantity obtained from the open
market, cooperative, and rationed system. respectively. 'h is a vector of
prices and Timeh a vector of waiting time faced by the household. Z is a 
vector of household characteristics and Y is income. Virtually no consumer
purchased a given good at both the cooperative and the open market in the
study period, and few declined the rationed component. Consequently, one 
can net out the infrarmarginal and exogenously determined ration and study 
excess demand in the forms 

SQhjr (4) 

Sf(I. ; [, ,,-,,,*Q )ir, -Qhj, (5) 

The approach includes the value of the ration as income.4 However, it
introduces an econometric problem associated with entry phenomena.

The problem of estimating demand when a sizable percentage of the
sample are non-consumers was firsi pointed out by Tobin (1958).' If oneobserves >fl+i>0QhJ = .\'fl±fu when X j and 0 when X,11+-u,<0 and is 
-N(O, a2), then 

us
the expected value of Q can be calculated as 

E(Q) = XflF(:) +-a/(), (6) 

where z is Xfl/5, F(:) is the unit normal density, and f(-) is the cumulative 
normal density. One notes then that the expected value of Q*, the value of Q
when Xjj1+uj>0, is 

E(Q*) = Xfl + af(z)I/F(-). (7) 

Both estimates of Qh = X,1 + uj based on the full sample or of the sample for
which u> - Xfl violates the OLS assumption that the error is normally 

'Details are presented below and in Alderman and von Braun (19 84) and Alderman (1984)."Italso allows one to determine if rations -- for which ther.: is no price variation - substituteone to one for open market goods This is discussed in Alderman and von Braun (1984).'While the technique was first applied to durables, Pitt (1983) has recently used a Tobit
approach for food consumption. 
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distributed with a mean of zero. Lssentially, in the latter case there is a 
missing variable bias if /(:) F(:) is correlated Ail i both Q* and X. While 
Tobin's approach deals Milh tFe former cas,. iris naximurn likelihood 
estimator is not full, appropriate Ishis tcchniquC constrains the determi­
nants of entry to he the same isthose which influence responrr._ conditional 
upon entry. This would not he the case, for example. if time cost, ar an 
entry tariff and not a variable cost. 
The approach of' lck man and Grilichec ct al.. cscntlall,, estimates 

Ili) -- a then the term, the inverse) with prohit estinator, and uses called 
of the Mills ratio, as a rercssor in an estimation of Q on X, conditional on 
Q being positise. 

Note that the txa stepI ipproatch does not go\c direct estimates of the 
population parameters,. I llhvin Niuci)rild and Nloffit (1980). the change 
in the cnt'.c population car be broken dosn iuiuo 1so components, 

,Q(-V :I'(:j.)( . ) I , XI, ((i) :.) (l)
 

The total change In () uscomposcd of tle change ill(9 conditional upon Q 
being abosc the unit. \'cwihtcd h" the problabllty of being above the limit 
plus the changC in the probabilit of being abose the limit weighted by the2Xp,:ctcd \alue of ()if abxeC the lim. otr the model employed in the studyof the total mlarginatI change in .olun l Sion,) 

,+..f," , I iQ " i.)tIQ,,l ii,' :,1 +uYI -iII :0I"(+,,Q *,u. 

+ /l(, , : A 1 (9) 

The first step of the ii'licnetl then is the estimation of the probability 
of market participation %wththe dependent variable being one if the family 
consum,1s tile good in the particular market and zero otherwise (omitting 
household subscripts). 

PRJ, , - -/( T.\" \' . /2 Nun ibhr i /13Price Open, 
+K Price Open, - 'aim. Time li'l I + .- 1f'airing Tinre 
+ /W aitii, lime *('lass + fl" Scarei Time + j0 Search 
Tinie - ('las' + fl' Ration Duini,)+ fl:,Z, j - k, (10) 

where 

PR = a zero one dummy variable for purchase at the open 
market or cooperative, 

TXN = per capita household expenditures including the implicit 
value of transfers embodied in the rations in LE per month. 

http:nt'ch.aw
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Number = household size,

Price Open = 
open market price for the ith good in piasters per kilo,
Kaiting ime = the time waiting for tile good at the cooperative, in 

minutes,
Search Time time searching for the good at the cooperative, in minutes,
Class = a zero one dummy defined is one if the family is in the 

poorest quartile.
Ration lwmi., = a zero-- one dummy defined as one if the good was available 

at the ration store in the previous mcnth,
Z = a group of regional and demographic variables, including

the number of faLmily nenihtrs, proportion of children, and 
degree of urhanitation. 

The conditional denand equations then are 

Q*, =a+ fl2L.-+l(L') +_/j3 \, 4l' " flLPrice, 
+ fliLPrice, fl LPrice, * Class + !/;4L IUtling Time, 
+ 7 Q, + 1;:,Z + fl,M.\ills Iverse (II) 

and 

T + +Q = a + /P1L TX"+ 1/2( 1,t'X + TX / -I' 'C"X 1,f liting Tihe 
Tim4 -+fi7L I'aitmi+ SflLL itim' L Timej• Class + 'Qj r+ Z13,8 L Pricek 4 fljZ + fl.Mills Iverse, j # k, (12) 

where 

LTX = logarithm of TX'., 
NTX = number* LTX, 
('TX =:the percentage of children less than 5 in the household, 

LTX, 
l.Price l-logarithm of the ith price,
L. aiintg Time = logarithm of the ith waiting time at tile cooperative,
QjC.o. r = per ,'apita quantities of goods from the respective outlets 

measured in grams, and 
Mills In1erse = I Mills ratio from (10). 

Note that 1f Witint,, Time in eq. 110) is equivalent to (Nj3*wl * Wiring
Time, by tile analogy of time and cash prices. If j) can be identified with 
accuracy, then /1' will give an estimate of w'. but it is not necessary to do so
in order to test the theory of allocation by willingness to wait. Estimates of 
eq. (10) using a subsample for which wages were observed indicated that
there were no significant differences between estimates of eq. (10) and avariant in which waiting time was replaced by a product of that variable and 
wage rates [Alderman 11984)]. 
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The analysis does not assume that opportunity costs are equal for all 
consumers: even the assumption that is measuredimne by market wages isnot employed. The specification of eq. ( t0) also allows for differences in the 
response to increased waiting times vary byto income class -- this includes
both differences in wage rates and possible differe;nces in price responses.
Furthermore, the terms in the Z-rnatrix allow for diffcrcnces in the response
if a neighbor or ser.ant does the shopping This eflect was studied by
including an Intcrsen ton bet ween a hisariate duum,, variable for a non­
familv nembcr dom the shlrppinp and the waitinu time variable. Thi:. effect,
however, prosed insigificart
 

The difference in eqS 
 III ani I2t reflect,. the asvmrnctr\ in the decision­
olA kin i. proceS>. ()lce ic dc ."llli [:t [IrlrChac 1 the cto pcrative is madc,
the open market prfc 011u1u(11Is otherfr thit d 11ot rolesant. although

prices ccarl, arc I 
 r,.. : StOwhtrhe , ,pt'rati\C price doC> :lot v%r,,\
cooperati\c LrJeI,i-,>. CII bC u t thel till\ 1 ,id effect o inconle. 
dem1ograph. and time. .Sumlarl%. once the tlI'-o.ito purchSe in the open
markerl Is madtc. the tim:c tf ',altlle' 1thL't 1he i ieleant.opratIsC no0t 

although price %aTrr;ttlrI, c-an be LI.trifl in11 t1) t 
 ote%pLice tL'-[pmII',cs. The 
conlplexlt) Mslrlrttro 

the cot> Of A "-\"tell) 


oI the tiad the deLrcc of dlsaggrc'e;litirn explored make 
t demand ii t 1ildrrlihil, reqrltio1, and Io 

COorputarotn c\cMcd tire [ tit­ecpe Clted 
In tisl approach tirrie I te.Iatcd as allliol.tml, picet A In )her

measrtre trr of ci.Inril drCllarid. the Wt .or,1i, hiehlr 1 ,iIc[ i tire ralhible,
CeOCIIOLIit, beIilCoTnsILICd WAinirehC ,tirrci mldi ilicr arcpis iefacill\ 
determined h. deriaid Mnd suppl.,, cNonditior lIdc.dl morc \.oildh.tmmte
 
demand resporC a'. part Of a s\Stcln w.hich includcs Siplr. rcsoi,.:.
 

l-inforrttcn/ 
 t ir silt~ -. to a Cor. irllrnllrrs Is urlnob.Serscd. Nevertheless,
although tile Irailirile it t1e1 iIultr1tr;e \t bras Is related to tire unknos\n 
covariance sllllutr t t. corrrit tlrppl\ aind itirdis dual detind 
equatrons,, the bas is cpecicd t, he potisc it "[pl\ iS poslti\cl. related to 
price. ASSULInIIeL tirat if bureaullcratic response to larger \\,aitinv im1e> exists at
all, it is to increase deliserics MChen qUerliC incrCa.. the[r tlie tlune responses
reported w.ill be lcss negatic thrwn tire true response , iaddala I19771j. We 
will further assue,. that til,,bias is small. 

Furthermore, MhCn a1houtsehold ch-ooses betwCCn labor and non-wage
earning activities, orCeorvi Is not strictl\ exogenous. In principle, clhanges in 
wages or in price. includiPe q uiCLirn tinlCS , ill Inhcnce labor decisions. 
at lea;t in tire loire ruin lThi s is a ,cxincg pr.bhlen for mary aspects of 
demand measurement. rot just the case in point, anld is difliclit to tackle in
the framework employcd in tins stud.%. Ilos evcr, for our purposes, we are
principally concerned w'ilt waiting times as a price rather thian with the
income response. Accordingl), tle assumption that income is exogenous in 
the short run appears an acceptable simplification. 
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One should note that the above model relates to a disequilibrium approach
in that it models the probability of supply being insufficient for individual 
demand as being a decreasing function of the consumer application of
search time. While markets ma. he ill disequilibriuni, an individual is assumed 
to be able to bring his demand in equilibrium withl) supplV at the appropriate 
resource price. In any given period, thehowever, ,tochastic nature of the
search and the distribution of waitrilg times will resutlt in Cx post departures
from ex ante budget allocations. Ih,: twvo-step approach to estilLiation en­
ploved here is Intended to limminiie the bias in results that comenia, from 
local nonlasailahilitv of a good. 

5. The context of tie study 

If !he approach irithliried in the previous ,ection ,cens co,plex. it should 
be poiInted 9tt that the Instittitional arrangeients of the markets ill E.gypt
are complex. I herc are op niarkets, coopcratiles. separate ration shops,
governinent l bakcries ar11d flotur Iop",l..\l! but tile first hae fixed 
prices. (nllv, in the ration ,lp1 ire there enforced qits per household or 
per individutlal. hie other outlets. hmecr. reccive luartitt, alltincits pershop \which elh'ctisclv fIxes local ..Auppl.\s thiS ,Lud ititeIded tiis be less
about le2vpt than tIhe role of time i tllllCIrn1ier illoctiI. deMillk aIbLut
Illirkeling and conistrriplhtion in Levpt '.viii be kept rniiniial Mole inhorina­
toll CIll hie oUllnt Ill tire IciercIes, cited 

Six c01 1iikrodties al iable lla e a in ra iil ips sula r. ii. tea, rice. bealls. 
ind lentil,, Ihere ,ire. 'lit iI;iils of qttis by region bult virttally, no
varliaiion by, inc Fily can purchase go(ids It nligh borrhood co­
operaties %,Ith,.itrerIriuip or it ol1CllpcatisS ,it certain platces of %,ork,
if members, lablc I indicates purchases of these goods as iidicated in a 
survev of Q80 urban hiuseholds corlrttcd ii [evpt in I I2 which is the 
basis of this study. [his colirrs that rations ire enrciallh infranarginal Iand
tile decision to purchase a specific good at one type of outlet or another is 
apparently anl either or decision. 

While the commodities in the open market differ fromlittle those in the 
cooperatives, the nominal prices do. (n the average, goods Cost 15 40 percent 
more ill tihe open market. [he average waitinrg time which t(rie piesuinably
avoids if one purchases on the open inarket is presented in table 2. As a
point of reference, purchasing a 5 kilo bag of rice from the cooperative
wi!l save 0.30 to 0.35a consumer [F compared to an open market purchase.
The average wage ranged from 0.36 Egyptian pounds LF = USS.22) per hour 
for the poorest quartile to 0.71 LF for the richest." 

'Wages were calculated using reported horis and weekt) earnings of iho.st, ,,ho Ioi'ned to dothe shopping. For those who held two jobs. (he second job was used to determine the marginalwage. However, recall that these wages are not introduced into the estimation. 
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Table I
 

Percent of families purchasing commodities in open markets and cooperatives, and quantities.
 

Per capita monthly expenditures 

Sugor
 
Coop 

Open rnkt 

Both, 

Share of total purchase proided by coop 

Share of total purchase provided by open mki 

[otal purchac. including ration (g) 


Oil
 
(oop 
Open mki 
Both 
Share of total purchase pro%ided bN coop 
Share of lot l purchase promdied h\ open inki 
Total purchase, including ration (g) 

Coop 

Open 11ki 

Both 
Share of tolalpurchast pros ided by coop 
Share toftotal purctase proded b.yopen mkt 
Total ptrcha,. itlclhhng ratior (g) 
Rit 1
 

Coop 
Opeit 111ki 
Both 

Share ol tlotal purchase proided h. coop 
Share of toal purchase provided h open mkt 

iotal pulChaN. including ration 1g) 
Bea'ns 

Ctoop 

Open toki 
Both 
Share of total purchase prcvided by coop 
Share of total purcha:;e provided by open mkt 
Total purchase, including ration (g) 

IA'ntils 
('oop 
Open mki 
Both 

Share of total purchase provided by coop 
Share of total pturchase provided by open mkt 
Total purchase, includirt, ration (g) 

Urban expenditures quartiles:
 
Ist 2nd 3rd 4th Total
 

14.5 25.3 38.1 82.5 36.3 

52.6 60.0 54.7 58.4 55.4 
24.1 22. 0 29.0 30.8 26.5 
4.9 7.3 4.5 7.8 6.1 

16.1 21,9 22 2 30.9 22.5
 
7.9 8.8 11.9 15.3 10.8
 

1861) 2(47 21310 2457 2092
 

22.4 24.9 32.2 35.5 28.8 
14.3 16.3 20.0 237 17.6 
0.8 2.0 2.4 2.0 1.8 

14.3 	 17.3 21.2 27.9 20.0
 
)1 9.) 12.3 17.9 12.2
 
572 640 683 790 680
 

5.7 8.2 9.6 9.2 8.2 
55.9 64.5 69Q 69.8 64.8 
04 3.3 2.9 24 .2
 
1.8 2.3 3 7 2.9 2.7
 

22 7 34.5 36.6 48.6 35.5
 
lot 122 126 150 121
 

21.2 25.3 28.2 31.4 26.5 
24.1 29.8 34 7 35.1 30.5
 
2.0 2.9 3.7 4.1 3.2 
8.7 12.5 14.8 IS6 13.7
 

229 34.0 33.8 37.6 32.3
 
1669 2241 2379 2642 2183
 

6.9 9.4 0.5 7.3 7.6 
13.5 18.8 18.0 20.8 17.8 
0.4 0.4 0.8 0.4 0.5 

13.9 13.8 13.2 10.5 12.8 
45.8 	 60.8 61.5 72.8 613
 

205 253 265 381 281
 

15.5 22.0 22.0 20.2 20.3 
10.6 11 8 11.0 13.1 11.6
 
0 0.8 0.8 0.4 0.5 

55.2 54.3 49.8 53.5 53.1 
26.9 	 32.2 35.7 31.2 31.7
 
106 146 157 204 148
 

'The percentage of families no: purchasing in either market would be (100-coop-open 
+ both) to avoid double counting. 
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Table 2 

Average perceived waiting lime for selected commodities at cooperatives 
(in minutes, standard deviations in parentheses). 

Public cooperative Workplace cooperative 

Sugar 54 (49.4) 37 (44.5) 
Oil 50 (45.6) 31 (34.0) 
Rice 93 (70)3) 55 (56.4) 
Frozen beef 105 (81.6) 48 (5701 
Frozen chicken 46 (56.0) 23 (25.81 
Frozen fish 56 158.4) 29 (39.8) 

Bread and flour are i'vailahle nationwide at athor -ied outlets. The breads 
and flour are available as either 82 percent extraction (balady) or 72 percent 
extraction ifino). No parallel market for these goods Occtrs in urban areas, 
but licensintg procedures makc for some local excess dtmand which is 
manifested 1y q itmCtti t bakeries. Furthermore, With only a limited number 
of merchants au thorized 1o sel! flou., the liStancC beteCen outlets becomes a 
determinant of pu rcha.,es. For bread, is wcll as frozen comnmoditics, no own­
price parameters can be estimated ts there is no observed variance. 

For this stud., waiting times are taken ts the reported expected time in 
line necessar' to obtain various commoiditic:;, whether or not tile consumer 
actually purchased tile item. Search times are defined as the reported 
distance to tle outlet divided by the ptobability that the good was available 
in tile community. This latter figure was calculatec. by Summing the number 
of reported monthly purchases within a census tract (n=50 in the survey) 
and dividing by the total nutnber of reported attempts to obtain the good. 
Waiting times and travel times, then, are household measurements while 
probability is a market measurement. 

6. Results and discussion 

For each commodity there are at least two and generally four regressions. 
Consequently, only income, price, and time parameters are reported in tables 
3 and 4.' The income parameters are standard and plausible; the price 

IComplete results available from author. Aare the number of cross-price and cross-time 
.variables Aere included in the regression, 11Wseldom proved significant. For breity they are 

excluded from the tables. While standard errors are available with the regression coefficients, the 
covariance matrices for combinations of parameters used to calculate the parameters in tables 3 
and 4 were not generated by the statistical package employed. Parameters that were not 
significant were presumed zero for the construction of the table. The following examples are 
reported as an indication of the size of the standard errors for the waiting time. The coefficient 
of bread waiting time had a t-statistics at -3.1 in the bread entry equation and -3.7 ;u the 
balady flour equation. Similarly, the coefficient of sugar waiting time had a t-value of -7.7 in 
the cooperative entry equation and 8.4 in the open market entry equation. While not all 
coefficieits had this narrow a confidence intet ial, the majority of these which were significant at 
5 percent were so that the I percent level as well. 
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Table 3 

Income, price, and time elasticities for bread and flour 

Weighted entry Weighted response Total 
elasticity elasticity elasticity 

Baladiv bread 
q14.5 	 - 0.018 -0.002 -0.020 
145 	 -0.054 0.008 -0.047 
Bread waiting time -0.047 0.065 0.018 
Fhouslab 	 -t.,50 -- 0.050 
Balad) flour price 0.721 -	 0.721 
Fino bread 
q14.5 	 0.052 0.194 0.246 
n45 	 0.084 0.121 0.205
Bread waiting time 

(class 1) -0.358 0.212 -0.146 
Bread waiting time 

(others) 0.053 0.111 0.164 
Fhouslab -0.149 -	 -0.149 
Balady flour price - -0.755 -0.755 
Baladi flour 
?114.5 	 -0.040 0.127 0.087 
P145 -0.020 -0.045 -0.065 
Bread 	 Aaiting time
 

(class 1) 0.220 ­ 0.220 
Fhouslab 	 0.235 --	 0.235 
BaladN flour price - 3.791 1.195 - 2.593 
Fino flour price 1.241 1.460 2.701 
Fii. flour 
t14.5 	 0.032 0.556 0.588 
1145 0.061 C 6 0.217 
Bread waiting tone 

(class I I -0.290 - 0.290 
Balad) flour price 0.713 0.713 

.q14.5 indicates income elasticity for lowest expenditure quartile with average
monthly per capita expenditure of 14.5LE, 6.44 members and 15 percent of 
household being 5 years old )r less. 

q45 is for others with expenditures of 45 LE, 5.16 members and 15 percent of 
household being 5 years old or less. 

Parameters that are non-significant at 5",, level are indicated by dash; these are 
assumed zero in the summation. 

Elasticities are estimated at the mean of the appropriate group. The total 
elasticity corresponds to the derivative on the left-hand side of eq. 19). The entry
elasticity is from the weighted derivative of the probit equations and thc response
from the conditional demand. Fhouslab indicates the number of females above the 
age of 10 in the household not employed full-time outside the house. 

parameters for staples are generally insignificant and reflective of low crcss­
sectional variance of the independent variables. Demographic variables 
including famil, composition and interactions with income were ia1cluded but 
are not reported. The remainder of this report will concentrate on time 
response. 
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fable 4 
Income price and lime elasticities toi cooperative and open marlet commodities. 

Weighted entry Response 
e!asticity clasticl) 

Open Open Total 
Cooperative market (),operati ,e market elasticity 

Sugar 
114.5 0,(X)6 0.074 056 0.136 
q45 0.018 0.159 01.D28 1205 
Waiting time 

(class II -0.106 0.081 -- NA --0.025 
Waiting time 

(cther) -- 0.090 0.076 - NA -0.014 
Search time -- 0.06) 0.046 .. NA - 0.M11 
Rice 
q1 4.5 ..-- 0.067 0.297 0.364 
?,%5 ..- 0.(A9 0.083 0.132 
Waiting time 

(class 1) -0.185 0.124 0.021 NA -0.040 
Waiting time 

(other) 
Search time 

- 0.094 
- 0.042 

0.087 
-

0.015 
--

NA 
NA 

0).008 
-).042 

Fro:en c icken 
qI4.5 -- NA 0.552 NA 0.552 
q45 ... NA 0.407 NA 0.407 
Waiting time 

(class I) - 1.235 NA - NA - 1.235 
Waiting time 

(other) -0.752 NA - NA -0.752 
Search time -0.397 NA -- -(0.397 

oil 
q14.5 0.011 -- 0.028 0.037 0.076 
P145 0.027 -- 0.036 0.034 0.097 
Waiting time 

(class 1) -0.127 --- NA -0.127 
Waiting time 

(others) -0.105 0.043 - NA -0.062 
Search time .- -

Beans 
q14.5 - 0.040 0.013 0.036 0.089 
1145 - 0.084 0.013 0.043 0.140 
Search time -0.097 - -0.046 -- -0.143 
Lentils 
q14.5 - 0.002 0.237 0.091 0.330 
?145 
Search time 

- 0.001 0.134 0.052 0.184 

(class I) -0.407 - - -- -0.407 
Search time 

(other) -0.098 - -0.098 
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Table 4 (continued) 

Weighted entry Response 
elasticity elasticity 

Open 	 Open Total 
Cooperative market Coopertive market elasticity 

Frozen meA
 
q14.5 	 -0.127 N A 0,199 NA 0.072 
q45 	 -0.452 NA 0.302 NA -0.150 
Waiting time 

(class I) -- 0.332 NA - NA -0.332 
Waiting time 

(other) -0.579 NA NA -0.574 
Search time -0.419 NA - NA -0.419 
Frozen fish 
t14.5 --0.080 NA 0.287 NA 0.206 
?145 -0.228 NA 0.036 NA -0.192 
Waiting time
 

(class I - 1.06S 
 NA -- NA - 1.068 
Waiting time 

(other) -0624 NA NA - 0.624 
Se:,rch time -- 0,445 NA -- NA -0.445 

Frt,,h chicken 
7114.5 	 NA -- NA 0.680 0.680 
t145 	 NA - NA 0.313 0.313 
Frozen product 

waiting time 
(class I) NA 0.637 NA 0.213 0.285 

Frozen product 
V altling 	 IIlne 

(other) 	 NA 0.214 NA 0.071 0.285 
Fresf, 1.01sp 

r114 5 NA 0.060 NA (.831 0.891

P145 NA 0.063 NA 0.295 0.358
 
Frozen product 

waitwng time 
(class 1) 	 NA 0.063 NA - 0.063 

Waining time 
(otheri NA -- NA 

N,, .. 	 NA indicates not applicable. 
Non-significint parameters indicated by dash: these are assumed in thezero 
sum maiion. 

First and foremost among the general conclusions that can be drawn from 
the estimates ptesented is that time matters. There are eight possible
coefficients for own-waiing time in the estimates for entry equations, seven 
of which are significant at the 5 percent level and negative and the other 
(fino bread) is negative for the lowest income group. Similarly, there are eight
estimates for search time - including beans and lentils, for which there is no 
information on waiting time, and excluding breads - out ot which seven are 

/
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negative and significant while the estimate for oil is negative but not 
significant. In addition, four of the eight estimated 'cross-time' parameters for 
entry in the open market are significant and positive (sugar, oil, rice, fresh 
chicken with frozen chicken wait), a fifth (fresh meat with frozen meat wait)
is positive and significant at about the 0.15 level (two-tailed test). Similarly,
bread purchases are positively, but not significantly, associated with waiting
tines for rice. Finally, the (unreported) variables for local availability for 
bread and flour, which can be considered proxies for search time, also have 
the expected own- and cross-time effects in the entry equations. As expected,
the probability of purchasing baladv bread was positively associated with the 
availability, although families who purchase this bread, despite its not being
locally available (31 percent o[ the total purchases), do not have a different 
purchase pattern than the rest of the sample. When bread is not sold in the
neighborhood, there is also a :1atistically higher probability of purchasing
flour. The opposite patte ii is observ U ;' h flour availability.

Of course, that timc matters is not really surprising, although it is
gratifying that it can be meaisured. The more interesting questions are how 
and how much does it matter. notes for sixOne that all cooperative
commodities for which there are ,observations on both search and waiting
times, the coefficient of search time is less than that of waiting. This is
logical. The price of wvaiting in line is, at the margin, a real individual cost,
either in terms of own rime or compensation to be paid to another. It is 
quite likely, however, that the consuner obtains information about the 
current availability of a good at lesser costa than measured in the calculated 
term. For example, suppose thai the individual only has to go halfway to the
cooperative to obtain information from a neighbor. The variable search cost 
would then equal twice the real search costs and the estimated derivative
would be half the real derivative, although the sign and significance would be
unaffected. In effect, the coefficient includes an unidentified discount as well 
as the average cost of time. 

A dummy variable for membership in a workplace cooperative was
included in the entry regressions. It was significant and positive, fivefor 
cooperative market commodities and positive in the other thrce. Similarly, it 
was negative and generally significant in the open market estimates. Even 
after accounting for differences in waiting times and the probability of 
availability, consumers arewho members of a cooperative at the workplace 
are more likely to buy at the cooperative than their neighbors. This reflects 
both the reduced price costs of waiting if done on company time and the
likely flow of information about availability which would reduce search costs. 

The variable fhouslab in the bre, and flour results refers to the number
of women above the age of 10 in the household not employed full time
outside the house. As women do the baking in Egyptian households, 
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available labor influences the choice between purchasing bread and flour for 
home baking.' 

As discussed above, the estimated coefficients are not the coefficients of the 
opportunity cost of time but of time itself. Under tile original assumption of 
the direct analogy of time and cash prices, 0Q/ 0!'= *Q;(w,time). One could, 
in principle, obtairn the estimate of v by taking the ratio of (OQiOP.,QiOt). 
Unfortunatel., with limited variance of the independent variable, the price 
parameters proved difilicult to obtain reliably. Nevertheless, the elasticities in 
tables 3 and 4 are unaffected as the unknown w term cancels out in the 
calculations. [he net waiting time elasticities are plausible. They are small 
but negati\,e for sugar, oil, and rice, and are much larger for chicken, fish, 
and meat. The orders of magnitude arc close to the expected orders of 
magnitude for price elasticities for the frozen commodities and oil, but 
perhaps a bit low for rice and sugar. 

The results reveal another important pattern- there is little observed 
response to time or search in the conditional response equations. Most of tile 
effect of time is due to entrv into either the cooperati,,e or open market. The 
effect of time, conditional upon entry, can he used to given information on 
whether time is a per visit or a per unit cost, and also some information on 
hoarding. Three distinc possibilities are noted: 

(1) Time costs are fixed costs and at the margin the, are irrelevant, hence,
(,iQ !conditional upon entry) 071 = O. 

(2i Since. howvever, tile larger tile purchase the lower the unit costs in 
terms of time, when time is a fixed cost, consumers nav choose to make less 
frequent but larger purchases, taking advantage of the fortuitous opportunity 
when a product is available. If so, ( Q Jconditional upon entry) ?J>0. The 
total effect from entry and quantity estimates should still be negative, as 
some dropouts are expected. It colid, howkcver, be virtually zero or even 
positive if hoarding or unrecorded resale occurs. 

(3) If cooperative managers impose per visit limits on purchases in order 
to serve a greter number of customers and prevent the buildup of stocks by 
only a few households, then time costs are variable costs. Accordingly, one 
would expect 0(Q1 iconditional upon entry)) <0. 

L.ooking first at bread, for which by' both statute and practice there are no 
limits on quantities purchased, the larger waiting times are associated with 
larger purchases once one enters the queue. The net effect for balady bread is 
virtually negligible, the two effects cancelling each other. The total effect for 

'in the long run, fhouslab reflects household decisions as well as communit, custom and 
employment possibilities and is, therefore, susceptible to simultaneiit bias. Exclusion of the 
variable does not change the iime coefficients, although the restriction is rejected by the 
likelihood ratio test 
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fino bread is negative for the poor but positive for the rest of t[e population, 
implying on face value a form of overcompensation or hoarding. As fino 
bread stores better than balady bread, this may be i response of increasing 
purchases of this bread in lieu of balady bread. If so, it would be a type of 
cross time effect somewhat masked by the fact that the variable for bread 
waiting time is not distinguished by type of bread. 

Similarly, the coefficient of waiting time for rice in tile conditional 
equation is positive: consumers apparently coImpensate hut lot stfficientlv to 
offset the other effects of waiting time. The other coefficients for search time 
or waiting time in the conditional cooperative equations are negative but 
insignificant. There is, then, no evidence that waititig or search times serve its 
variable costs Is opposcd to fixed eutr, costs. There is some problem in 
interpretation as the coefficient of variance of the reeressor for waiting time 
is relatively sialler in the conditional equations, this is a result of the self­
selection of consumers. It is. therefore, possible that t ncgati ye association of 
waiting time and conditional purchases exists hut could not be capture(] in 
the regression. Ifoever, the nore likely interpretation is that ,iliting lime is 
the first of a two-tart tariff. 

The interaction term for the time variables and class in eqs. (10) and (12) 
was included to test whether the poor were more lilly to stand in line to 
obtain the limited supply of goods ,at tile cooperative than were the rest of 
,he population. A comparison of the elasticities for time in tables 3 and 4 
reveals that there is nt statistca:l evidence to support the view that the poor 
(class 1) are ardent qtucuers. There is sone, albeit weak, evidence that they 
are actually less likely to queue. In the case of rice, fish, and lentils. they are 
statistically More responsive ;Is meatsured by the time elasticities, although for 
lentils the evidence comes from search costs and not waiting time. 
Furthermore, tile poor itrc discouraged front bui ng Fikno bread s.ith la:ger 
waiting times while the general population is indifferent. Similarly, the poor 
have an observed cross-time response for balady fhlour with the expected 
positive sign while the general population is unresponsive. 

Since tile time response is a product itf 0 pprtunitv costs and price 
response, which may plausibly differ by income group, the difference in time 
response by income group is not sufficient to test differences in opportunity 
costs." However, the evidence tl t as waiting times increase, the pc-)r are no 
less likely to forego purchases is evidence that rationing by queucing does 
not serve to distribute the benefits of the cooperative system to the poor. 
Since targeting by waiting time presumes that waiting time is a variable cost, 

'Elsewhere [Alderman (1984)] it is indicated that the model fits better when a constant 
average opportunity cct is used rather than market wages. [his, of course, does not prove or 
even imply that the average wage used for the constant is the best estimator of opportunity costs 
- it can be discounted by an unknown factor - but only that observed individual market wages 
are not necessarily valid proies. 
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the evidence that the cooperative system in 'gypt serves as a two-part tariff 
is the likely explanation why the poor do not gain disproportionately from 
this mode of distribution."' 

To summarize, it should be apparent that such a tariff is sufficient to bring
demand into line with supply. 'File distributional consequences of such a 
market :md the inference of shadow prices for time in such a situation, 
however, are not identical to the more common variable cost approach to 
commodity prices. Consumers still equate the benefits from waiting to the 
costs, and the costs are still the product of the actual wait and the 
opportkutv cost of the mdi'I,idual in the line. Hosecr. the benefits are the 
product of the per unit surplus gained in thi's case the difference between 
the open market i1d cooperative prices and the number of units obtained. 
These are a funct iolOf hoth household si/e and incomne. Nevertheless, tie 
essential featurc. that tim1e maps the short side of" the market suppl., to the 
long, remairis valid and measurable. 

'I a in Intled Ii I Teo.eui' fol pointing Out ithatif the costs ,,ereariable and the poor 
,,ere iI [I i ii . ' IIC ,e iiti ln C FCs 0ouIne ,%, hIll ], ,Ipletgailn for the pinir 

oer a pure price rinecmihnisrr 
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