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Introduction.

In this essay we bring together three separate strands of literature that have abearing ontheissue
of whether or not there are patterns in the role of the distribution sector during the course of economic
development. Thefirgt strand of literature extends the Kuznets (1966) tradition by searching for empirical
regularities in the evolution of the share of services in GDP during the process of development. Both
Chenery and Syrquin (1975, p.176) and Syrquin and Chenery (1989,pp.21-26) use time-series data for
a cross-section of countries to conclude that the share of services rises during the course of economic
development, measured by per capitaincome. Kravis, Heston and Summers(1983) corroborate this
finding for agiven year (1975)when per capita GDP expenditures are converted into acommon unit usng
exchange rates but find the share of servicesto be constant across per capitaincomelevelswhen per capita
GDP expenditures are converted at purchasing power parity rates. Panagariya (1988) developsagenerd
equilibrium three sector model that explains how economies of scde in the industria sector and congtant
returnsin agriculture and services can generate both of these results.

Since sarvices represent a rather heterogeneous category, including  telecommunications and
domestic service within its fold, the question immediatdly arises as to whether any of the services
subcategories exhibits the same or a different pattern as the aggregate category. The distribution sector,
defined as retall plus wholesale trade, is a well established subcategory of services that accounts for a
subgtantia portion of GDP in most countries (13.5% is the average share over the 74 countries and time
period, 1950-1983,in our dataset). Should we expect the share of the digtribution sector in GDPto exhibit
the same rising pattern with the level of development asthe share of services? By juxtaposing two strands

of recent literature we shdl argue, on the contrary, that one should expect an inverted-U pattern instead



of arisng pattern for the share of the distribution sector as development proceeds.

One grand of recent literature focuses on the economic function of the distribution sector. Inthis
second strand of literature, Betancourt and Gautschi(1988), relying on earlier work by Bucklin (1973),
argue that the economic function of the retail sector is to provide consumers with a set of distribution
services or implicit outputs together with the explicit items bought at retail. Betancourt (1993) adapts the
andyss to encompass the wholesale sector. A key finding in this literature is the existence of economies
of scale with respect to the provision of distribution services, Ofer (1973), Oi (1992) and Betancourt and
Maanoski (1999). Thisfinding contradicts directly one of the basic assumptions uponwhich Panagariya
bases his explanation of the pattern for services.

Another strand of recent literature focuses on development as specidization and stresses the
increasing returns associated with specidization. Ray (1998, Chs.4,5) provides an overview of various
aspects of thisliterature. Romer (1987) isan early contributor to thisthird strand of literaturein the context
of endogenous growth models. Locay (1990) stresses that the association of development with
gpecidizationleadsto anincreasein thevariety of productsavailable. Thisincreasng variety implieshigher
levels of assortment need to be provided by the distribution sector and it providesthelink between thetwo
recent strands of literature that dlows us to explain how theinverted-U pattern emerges. The production
of assortment is subject to increasing returns and by embedding this production in asmple economy wide
moded we generate a share for the distribution sector with the following properties. In the early stages of
development it will increase due to speciaization; nonethdess, eventudly it must decrease due to both an
exhaugtion of the increasing returns in the production of assortment and to a decline in subgtitution

possihilities between the production of assortment and the production of the items explicitly consumed.



The previous arguments are elaborated in detail in the next section. Subsequently, in Section 2,
we present empirica evidence showing that a replication of the Syrquin and Chenery andysis for the
digtribution sector generates an inverted-U pattern empiricdly rather than the rising share associated with
sarvices. More generdly, the average time series relation in our data exhibits an inverted -U pattern. In
Section 3 we explore the sengtivity of thisresult to country coverage, yearly coverage, the use of balanced
panels and different functional forms for the dependent and independent variables. Indl casesour man
finding is confirmed. One by-product of thisfinding is that country specific factors emerge as important
determinants of variations in the share of distribution in GDP.

In Section 4 we confront the inverted-U pattern with cross-section data. This alows us to
incorporate variablesinto the empirica andysdsthat are suggested by the theoretica discussion and arenot
available on atime series basis. Some may be viewed as country specific factors. Our mainfindinginthis
empiricd andyssisthat the share of the digtribution sector dso follows an inverted-U pattern with respect
tothelevd of economic development when thelatter ismeasured in termsof purchasing power parity rates.
Theonly other factor that wefound systematically related to the share of the distribution sector in thissetting
isthe leve of media penetration in a.country.

Succintly put, our empirical results show thet there is a stable inverted-U patternin therole of the
digtribution sector in the process of economic development, which isasubstantidly different result than the
one found for services. And, our theoretica analyss shows the economic rationde behind this result to
stem from three features. Firgt, the increasing speciaization associated with development; second, the
nature of increasing returns in the didribution sector; and, third, the limits on subgtitution possbilities

between this sector of the economy and other sectors.



1. The Economic Function of the Digtribution Sector, the Development Process and Thelr Interaction.

The economic function of the distribution sector can be characterized as providing a set of
digtribution services, D, together with the usua explicit items or services that are purchased from a
distributor, Q. These distribution services have been classified into five broad categories! Accessibility of
location, breadth and depth of assortment, assurance of product ddlivery at the desired time and in the
desired form, information and ambiance. The provision of higher levels of each of these services entalls
higher costs for distributors, since each one of them can be viewed as an output.? Moreover, there is
evidence that there are economies of scale or increasing returns in the provision of these distribution
services.

Ofer (1973) argued that the value added of a store is a measure of its service output and
proceeded to estimate value added production functions for the Isradli retail sector. He found substantia
economiesof scaeindl the sectorshe consdered. Oi (1992) arguesin favor of the existence of economies
of scale in this sector dong the following lines. There is empirica evidence of a positive association
between store Sze and transaction Sze. By definitionthetotal quantity bought by aconsumer, Q, isequa
to hq, or the number of transactions (h) times the average Size of a transaction (g). If costs go up more
rapidly with the number of transactions than with the average sze of the transaction, this generates

economies of scde as dore Sze increases.  Extending this argument, if the provison of additiond

1See Betancourt and Gautschi (1988) for adetailed discussion of this classfication or Oi (1992) for
adeailed discusson of asmilar one.

2|n addition, each one of these services canbeviewed asafixed input into the production functions
of consumers (in the case of retalers) or retallers (in the case of wholesders). For an anadysis of the
implications of thisinterpretation see Betancourt and Gautschi(1992).
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distribution services, for example broader and deeper assortments, is the reason for the larger store Size,
it becomes the source of scale economies. Recently, Betancourt and Maanoski (1999) found evidence
of congtant returns to scale with respect to output or turnover and increasing returns to scale with respect
to the provision of digtribution services for a sample of U.S. supermarkets.

L ocay (1990), for example, showsthat asdevel opment proceedsspecidizationincreasesandthere
isanincreasein the variety of products available. Hence, theleve s of assortment that have to be provided
by the digtribution sector increase. This view of development as increasing specidization is becoming
widespread and has been incorporated in avariety of modds. Thus, Rodriguez-Clare (1996)and Ciccone
and Matsuyama(1996)argueinfavor of devel opment asincreasing roundabout methodsof productionwith
specidized suppliers and develop models incorporating this view that can generate devel opment traps.
Bardhan (1996)adoptsasimilar view and showshow it canlead to persi stent differencesin wages between
rich and poor nations.

The literature on devel opment and specidization impliesthat the distribution sector hasto provide
increasing levels of assortment as development proceeds. The literature on the economic function of the
distribution sector implies that the production of assortment is subject to increasing returns. We will
proceed by first specifying aproduction function for assortment that issubject toincreasing returnsand then
embedding this production function in a smple mode of an economy. Thiswill alow us to derive an
explidt expression for the share of the distribution sector that can be used to show, in contrast to the case
for services, how an inverted-U pattern would be expected to arise as development proceeds.

The production of assortment can be characterized as follows:

D = [(Xy)d + oo (X, )F] V2 (1),



where X; is the number of items of typei distributed by the sector. Didtribution of each of these items can
be thought of as produced with a fixed unit of capitd and L; units of [abor. Labor will be assumed to be
homogeneous so that each unit can produce B units of each type of item. a is ameasure of the degree of
subgtitution among the type of items, i.e., the higher the vaue the greater the subgtitutability, and 0 < 4 <
1. Redtricting & to belessthan unity ensures diminishing returnsto the addition of quantitiesof any particular
item. No type of item is essentid to the production of assortment.

This characterization borrows the assumptions on technology normaly used in the specidization
literature and gppliesit to the distribution sector, wherethey seem at least as gppropriate asin their origind
application. For any given amount of labor allocated to the distribution sector, L, = OL;, and any given
number of type of items, n, it will dways be optimd (in the sense of maximizing the output of assortment)
to allocate the same amount of [abor R, to the production of each type of item. This feature of the mode
dlows arewrite of (1) in reduced form asfollows:

D=r"BR=nB Ly ),

where é = (1-8)/a. Thefirg equdity brings out clearly the source of increasing returnsinthe modd. If we
increase B or R, given n, we have congtant returns to scale, but if we increase n, given B and R, we have
increasing returnsto scae. The second equality isuseful below, but it aso brings out another aspect of the
modd.

With agiven amount of |abor alocated to the distribution sector, Ly, theimpact of an increasein
the number of types on the output of assortment is gregter, the smdler is & or the lower the degree of
subgtitutability among the types of itemsin the assortment. In discussing assortment a distinction is often

made between breadth and depth. Breadth is usudly viewed in terms of different product lines whereas



depth isusudly viewed in terms of different varieties within aproduct line. It is plausible to argue thet the
degree of subdtitutability (a)would be higher when adding varigtieswithin aproduct line than when adding
product lines, and that in the early stages of development increases in n usually represent increases in
product lines whereas in the later stages of development increases in n usualy represent increases in
varieties within a product line. Since this argument strengthens our explanation of how the inverted-U
pattern arises, it is noted here to emphasize that the reasoning which immediately follows does not rely on
this festure.
Aggregate output in our economy (Y) will be given by a congtant returns to scale production

function of the following form:
Y =FKD.,Q 3,
where D isthe output of assortment and Q isthe output of other sectors. Both D and Q are essentia inputs
in the production of aggregate output, Y. For smplicity we will assume that the output of other sectorsis
produced with a smple technology that employs just labor, i.e, Q= L,.

With afixed amount of labor, L, in the economy, perfect competition in the market for Iabor will
lead aggregate output Y to be maximized at the point where the following condition holds:

Forf B=Fo=w (4),

where w is the economy wide wage rate. The share of distribution in aggregate output can then be written
asfollows

wD/Y = (F, DIF)rf B (5)3

3Note that this economy is characterized by imperfect competition in the digtribution sector due to
the increasing returns, thus, labor in this sector will be paid lessthan the value of product generated by the
sector, i.e., (WD)/(WLp)= rfB >1.



Theterm in parenthesisis Smply the eadticity of aggregate output with repect to distribution services, let
uscdl it & Hence, the evolution of the share of the distribution sector as development proceeds will
depend on what happensto n, &, and B. The latter term (B) will be assumed constant.

If we adopt the view of development in the specidization literature, then higher levels of
development, asindicated by higher levels of per capitaincome, dso imply ahigher level of specidization,
asindicated by n, and equation (5) shows how the share of the distribution sector evolvesasaresult. Firdt,
therewill be adirect effect through n that leadsto an increase in the share; Second, therewill be anindirect
effect through a (as n increases D increases and this affects &) that leads to an eventud decrease in the
share. The latter effect, which isless obvious, comes about because for any homogeneous of degree one
productionfunction the sgn of M&/MD isdetermined by theeagticity of substitution between assortment and
the output of other sectors, 6. Tha is, MA/MD= (6- 1)(1-4). But in generd the dadticity of subdtitution
decreases as the ratio of assortment to the output of other sectors (D/Q) increases; hence, it must become
less than unity asit gpproaches zero. Intuitively, asadditional resources are alocated to the production of
higher levels of assortment, the ability of these resources to increase aggregate output by increasing
assortment diminishes rdative to their ability to increase aggregate output through the expansion of other
sectors.

Redlity isafar more complex tapestry that can be captured by thissmple modd, both with respect
to the characteristics of the distribution sector and to the changes that take place in the course of

development. Notwithstanding, the factors leading to increases in the share of digtribution in the early

4This argument is strengthened by the point made earlier. Namely, if increasesin variety at later
stages of development imply increasesin assortment depth rather than breadth, the value of &ishigger in
the later stages of development and the direct impact of n on the share is thus smdller.
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stages of development and to decreasesin this share in later stages of development will continue to exist
inmore complex characterizations. We postpone adiscusson of these complexitiesto Section 4 and turn
now to theempirical evidencethat arisesby using the approach employed by Syrquin and Chenery(1989).
2. Empirica Evidence: ‘A Replication'.

A convenient frame of referencefor starting our andlysisisthe set of resultsin Chenery and Syrquin
(CS,1975) aswdl asin Syrquin and Chenery (SC,1989) with respect to services. SCfound anincreasing
pattern with respect to income and aregular but Satistically weaker U pattern with respect to size for an
unbalanced pand of countries over the 1950-1983 period. Initialy CSfound aninverted U pattern for the
share of services with respect to the level of development and aregular U pattern withrespect to size for
an unbaanced panel of countries over the 1950-1970 period. Anomdies in the results for services in
earlier sudies, however, led them to argue that the results were sengtive to the high share of sarvicesin
some medium income countries; finaly, they concluded (p. 176) on the basis of regressons with country
dummy variables for large and smdl countries separately that "The results (in Syrquin, 1974) indicate a
risng share of sarvices a high income levels”

Our andysis focuses excusvely on the wholesale and retail trade. Our dependent variableisthe
share of GDP of the distribution sector in current prices, D.> Our main independent variables were taken
from SC (1989), i.e., red income per capita (Y) using exchange rates and population (N), which was
measured in millionsof persons. Net resource flow, measured asimports minus exports of goodsand non-

factor services, as ashare of GDP (F) was calculated from the same source as our dependent variable.

5The numeraor in thisrétio is the vaue added by the distribution sector. Seethe Data Appendix for
a complete description of variables and sources of data.

11



The sample period is the same as SC, 1950-1983, but the set of countriesis somewhat smdler (74) due
to the inability to obtain data on the dependent variable for afew countries. Thus, we have an unbaanced
pand which is somewhat smdler than SC.

In the patterns spirit of SC and CS, we firg estimate the following semi-log quadratic modd.

D =&y + &,(InY)+ &,(InY)? + &5(InN)+ 8, INNP + &F + 34T, +u  (6)

where T; are four time dummy variables defined, following SC, as T, = 1 for year > 1960; T, = 1 for year
>1967; T, =1for year > 1973, T, = 1 for year > 1979.° Table 1 presentsthe resultsand it reproduces
an equation from SC for comparison purposes. Severa conclusions emerge from the first five rows of
Table 1. Fird, thereisaninverted-U pattern between per capitaincome and the share of distribution in
GDP. This pattern holdswhether or not one controlsfor Sze or net resource flows and with or without the
SC time dummies. Second, thereis no discernible pattern with respect to size. Third, net resource flows
incresse the share of digtribution in GDP and this effect is not sendtiveto theindusion or exclusion of Sze
or the SC time dummies. Findly, the SC time dummies are "dditicdly insggnificant” individualy, which
can be seen from the table, and collectively.”  Since these SC time dummies are dso defined on a
somewhat subjective basis, they are dropped from al subsequent andyses of the distribution sector.

In the next three rows of Table 1 we present the results of estimating three fixed effects equations

for the digtribution sector. The first one (6) introduces country dummies, the second one (7) introduces

6This equation replicates the basic equation in Syrquin and Chenery (1989, p.11) with respect to
the choice of explanatory variables and functiona form.

7An F-test of redtrictions between equations 1 and 5 leads to a value of the test Satistic of 1.22,
whichiswdl below the criticd vauefor rgection of the null hypothesisthet the coefficients of the dummies
are zero a dl sandard significance levels.
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standard time dummies and the third one (8) introduces bothinto equation (1). Two resultsemergefrom
these equations and their comparison with equation (1). Firg, the time dummies are largely irrdevant to
the andlysis. F-tests accept the null hypothesis that the dummiesin (7) do not add to the explanationin (1)
or that the dummiesin (8) do not add to the explanation in (6) a conventiond dgnificancelevels. Eventhe
magnitudes of the coefficients on income remain the same in (7) as they werein (1)! Second, and most
important, the country dummies (6) have a subgtantid effect on the results both economicaly and
datidicaly. Explanatory power increases by afactor of 10 asaresult of introducing the country dummies?®
While aninverted-U pattern between distribution and theleve of development seemsto emergefromthese
results, it is different from the previous one in that the share of distribution rises seeply and peeks late.
The difference can best be seen in Figure 1, wherewe plot the share of distribution against the log of per
capita GNP for both equations (1) and (6). Theturning point occursat ahigher level of development when
country specific factors are controlled for in the anaysis.®

The last two rows of Table 1 present the results of two comparable equations. thefirst one based
on our data for the distribution sector and anidentical one from the andysisin SC (1989, p.107) for the
sarvices sector.  Equation (9) is the same as (10) except the dependent variable in (10) is the share of
sarvicesin GDP in current prices and (10) is based on the complete set of observations available to SC.
In (10) thereisno inverted-U pattern with respect to servicesin generd and Size and the SC time dummies

do matter. In (9) thereisan inverted U pattern for the distribution sector, the SC dummies do not matter

8An Ftest of the null hypothesis that the country dummies are zero generates avalue of 82.05 for
the test statistic.

°Incidentaly, the analyss in the previous section predicts an inverted-U but it has no specific
prediction for the level of per cagpitaincome at which the turning point occurs.
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by and large, and Sze does not matter.

What istheinterpretation of these comparisons? Smply put, the patternsfor the distribution sector
are different than the patterns for the services sector. In particular, the share of distribution does not rise
monotonicaly with the level of per capita income converted using exchange rates. It increases at lower
levels of development but eventually declines.

3. Senstivity Andysist®

One issue that arises with respect to the previous results is that they are based on an unbalanced
pand. Thatis, the number of time series observationsfor every country varies across countries. Thus, we
want to ascertain the sengtivity of the resultsto this characteridtic of thedata 1t isaso useful to know the
sengtivity of the results to the addition or subtraction of years or countries to the data Hence, we
congructed three different pands that vary with respect to country coverage and yearly coverage. Table
2 presents the results of estimating equations (1), (7) and (6) of Table 1 for these three different pandls.
The firgt one is a baanced panel of countries selected to include countries with the longest time series.
Indeed, it coincideswiththe origind timeperiodin Section 1, but it containsonly 12 countries. The second
one isabaanced pand that has the maximum number of countries (33) for which we could find reasonably
long time series, which turned out to be 19 years. The last one is a balanced pand constructed so as to
maximize the number of observations over both time and countries for which we could have reasonably
long time series for every country. It covers 27 countries over the period 58-83.

In dl three cases equation (6) outperforms equations (1) and (7) in terms of predictive

10\We as0 tested the sensitivity of our results to variations in data collection procedures. These
results are reported in the Data A ppendix.
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performance. Theexplanatory power of (6) isat least twice the explanatory power of (1) or (7) indl three
cases. Thus, the importance of country specific factors in explaining the share of digribution in GDP is
robust to the use of balanced panels and to changesin country and yearly coverage.™® Net resource flow
is dso robugt. The variable comes in positive and datisticdly sgnificant in dl three cases. Findly, the
impact of GNP per capita on the share of didtribution is dso robust in terms of sgns and datistica
ggnificance and overal pattern. For each of these three dternative pands, we present in Figure 2 the
pattern between the share of the distribution sector in GDP and the level of GNP per capitathat emerges
from eguation (6). They are similar to what we found in Section 1 for equation 6.12

Next we conddered the sengitivity of our results to the specification of the functiona form of our
independent variables and of our dependent variable. Our choice of a quadratic in the logs followed
Syrquin and Chenery but thereis no theoreticd rationaefor thischoice. Hence, we reestimated the model
in Section 1 with agtraight quadratic (straight Y) in income and size and with an inverse quadratic (inverse
Y) inincomeand size®® It isaso well known that when the value of the dependent variable lies between
0 and 1, the disturbances can not be normally distributed. A common correction for thisisto usealogigtic

transformation of the dependent variable.

uncidentdly, the relationship between the share of didtribution and the level of development as
estimated in (1) or (7) is not robust to the use of the balanced panels. Hence, these two relationships will
not be discussed further.

12The only result from (6) thet is affected by the use of these dternative panelsisthat Sze showsa
regular U pattern in the first balanced pand in Table 2, but not e sewhere.

13sAnand and Kanbur(1993) have shown that the famous Kuznets inverted-U relationship between
inequaity and development disappears when a straight quadratic rather than a quadratic in the logs is
applied to the same data.
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Table 3 presents the results of estimating these dternative possibilities. The first of the six pands
reproduces equations (1) and (6) from Table 1 for ease of comparison. First, the specification with country
dummies is <o the rdevant one with the two new functiona forms and with both specifications of the
dependent variables. Smilarly, net resource flow has the same effect economically and satisticaly asin
Section 1. Once country specific factors are dlowed for, the logarithmic specification and the quadratic
specificationgenerate an inverted U pattern with respect to per capitaincomefor both specifications of the
dependent varidble’* Hence, the results in Section 2 are robust to these alternative specifications of
functiond form for the independent and dependent variables.

For completeness, we performed a J-test on these non-nested dternatives, Greene (1993). The
results are presented in Table 4. We will limit the discussion to the model that dlows for country specific
factors. TheinverseY specificationisdominated by thelogarithmic'Y specification whether the dependent
vaidbleisthe share of the distribution sector or the logistic of thisshare. The inverse Y specification is
neither dominated nor does it dominate the straight Y specification whether the dependent varigble isthe
share or the logidtic of the share. Interestingly, the logarithmic Y specification nether dominates nor isit
dominated by the straight Y pecification.

Summing up, three robust empirica regularities emerge from our sendtivity analyss. Country
specific factors are important in explaining the share of digtribution in GDP,; across a wide variety of
countriesand time periods the averagetime series share of the distribution sector increasesinitidly with the

levd of development but eventualy declines; and, the greater the excess of imports over exports reative

1\While thisis not true for the inverse quadratic, we will see below that anonnested test rgjectsthis
functiona form specification againg the logarithmic one.
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to GDP the greater this share. The last result is induced amost mechanically by the nature of the
distributionactivity and how it shows up in the nationa income accounts. Thus, it is discussed further here.

Economic agents have severd ways of making their products directly avalable to consumersin
foreign countries. For ingtance, three important ones are: They can develop their own foreign distribution
network; they can use importers in the foreign country that are merchant wholesders, and, they can use
exportersintheir own country that are merchant wholesders. Only if they usethelast mechanismwill their
activity be counted as part of the distribution sector in the exporting country. When exports increase the
activity of the digtribution sector will increase only in proportion to the fraction of the products that are
exported through merchant wholesdlers that are exporters.™® By contrast an increase in imports will lead
to anincrease in the activity of the distribution sector in the importing country through the first two of the
three channds mentioned above as wdll as through others, for example sdles of foreign manufacturers
directly to retailersin the importing country lead to an increese in the leve of the distribution sector in the
importing country. Thisinherent characteritic of the distribution sector, we believe, isthe main reason for
the positive and ‘ satisticaly sgnificant’ coefficient of F in these average time series regressons. A belief
that is supported by the empirica analyssin the next section.
4. Empirical Evidence: Cross-Section Data

Our empiricd results demondgtrate the importance of country specific factors in determining the
ghare of distribution across countries. This raises the question of whether or not there are any empirical

regularitiesthat explain these country specific factors. One possibility that must be consdered isthe leve

15|n the U.S. in 1987, the sales of importers who were merchant wholesalers were close to $225
billions of 1987 $. The salesof exporters who were merchant wholesders, by contrast, were $ 80 billions
of 1987 $. Both numbers come from the 1987 Census of Wholesale Trade (WC87-S-4, Table 7).
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of development itself. The only variaion in income captured in our previous empirica results for the
preferred specification (thet is, the mode sthat include the country dummies) was variation within acountry
over time. Nonethel ess since the same factors that determine the evolution of the share in equation (5) of
Section 1 will be a work across countries, it isinteresting to see if the relationship they generate holdsin
a cross-country setting despite the many other factors that exhibit subgtantid variaion in this setting.
Furthermore, the cross-section datawill provide evidence againgt the possibility that the pandl dataresults
are ‘spurious .

One of the factorsthat can vary substantidly across countries and that may affect the distribution
sector isthe leve of information available in the society at large. In order to have a demand for variety,
consumers must be aware of the existence of thisvariety. Nonetheless, other sectorswill aso be affected
and the net effect on the share of distribution must be determined empirically. Similarly, the level of
urbanization differs substantidly among countries. Higher levels of urbanization would have two opposite
effects on the digtribution sector: since they are usualy accompanied by an increase in the number of
households, this increases the demand for the services of the digtribution sector; since they generate
agglomerationeconomies inthe provision of these services, they may alow the satisfaction of thisdemand
without an increase in resources relative to other sectors of the economy.

An important characterigtic of the distribution services mentioned at the beginning of Section 1is
that, except for ambiance, they are in generd subgtitutes for the household’s use of time in purchase
activities, thus, variations in the opportunity cost of time across countries can generate varigions in the
demand for the services of the distribution sector.  On the other hand, one of the main results of the

purchasang power literature is that there are substantia variations in the costs of nontradables across
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countries. The digtribution sector is a nontradable and these substantia variations in costs can generate
subgtantid variations in the supply of services by this sector. Both of these factors will dso affect other
sectors of the economy, however, and their net effect on the share of distribution may be ambiguous.

Hndly, inditutions can vary substantidly among countries and they seem to matter in terms of
economic performance, for example North(1990) and Barro and Sdai-Martin (1995, Ch.12).
Presumably, the greater the security of transactions provided by the inditutional environment, the grester
the number of transactions between economic agents and the distribution sector that will take place; of
course, this greater security will dso affect the level of activity in other sectors so that the net effect may
be ambiguous.

To exploretheseissues, we have taken for each country the average share of the distribution sector
over theyearsfor which it was available in the data used earlier. We dso constructed smilar averagesfor
the variablesusad in our previousempirica andyss. Thisinformation issupplemented with datafrom other
sources that can be used to measure the factors discussed above. The result is a set of observations on
47 countries.

Since the dependent variable is the average share of the distribution sector in GDP for each
country, it is a proportion and it dso varies in reliability depending on the number of time series
observations used to construct the average. One method of estimation that takes account of the second
problemisweighted regression, using the square root of the number of observations on which the average
share for each country is caculated as weights. An appropriate method of estimation that takes account
of both of these features is atwo step logit estimator, e.g., Greene (1993,pp.653-655).

Inthefirst sage, one obtains consstent but inefficient estimates of the shares by gpplying OLSto
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the following logit moded

In[D/(1-D)]= &X; + u, )
where D, is the observed average share for country i, & is a vector of coefficients, X; is a vector of
corresponding independent variables and the disturbancesin (7) are heteroskedagtic. Theseestimatesare
used to congtruct weights for each observation as follows:

w; =(ndi(1-d))", (8)
where ny isthe number of time series observations used to calculate the average sharein country i, and d,
is the estimated share for country i from the first stage regresson. These weights are used to estimate the
following weighted regresson in the second step,

In[ D/(1-D))]w,= aXjw; +§ . ©)
The disturbances in equation (9) can now be assumed to be homoskedastic.

Our most important explanatory variable is, of course, the level of development (ICP). It was
measured by an index of the level of GDP per capitain 1980 ICP $.2° In light of our earlier results using
GNP per capita converted a exchange rates and of the Kravis, Heston and Summers (1983) result on
sarvices cited in the introduction, we aso estimated every specification with GNP per capita (AVGY) as
an dternative measure of the level of development. Our andlyses in Sections 2 and 3 suggested the
introduction of average size (AVGN) and average net resource flow (AVGF) as explanatory variables.

The discussion at the beginning of thissection suggested theinclusion of thefollowing variables: The
availability of information measured by anindex of media penetration (MEDIA), which was constructed

as asmple average of indexes of the number of radio’s, televison sets and newspapers per 100 persons

16Sources and detailed definitions of dl the variables are given in the Data A ppendix.
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inacountry; Urbanization (URBAN) measured by the percentage of householdsin a country that resded
in urban areas in 1965; The opportunity cost of time (WOMEN) measured by the rate of |abor force
participationof womenin 1968;*” The relative price of nontradables (ERDI) measured in inverse form as
the ratio of GDP in 1980 ICP $ to GDP in 1980% converted using exchange rates;, Finaly, the security
of transactions (RULEOFLAW) measured as an index of the extent to which therule of law prevalsina
country.

Table 5 presents the results of three different specifications estimated by weighted least squares
(WLS) and by the two step logit estimator (TSLOGIT). Thefirgt equation in each pand includes only the
logarithm of income and its square as explanatory variables. The second equation in each pand includes,
in addition, dl the variables listed above without the dope dummy for labor force participation of women
in Africa; findly, the third equation in each pand adds this last variable to the second equation. For
completeness, the third pand of the table presents the results of estimating the same equations by WLS
usng as dependent variables the estimated coefficients of the dummies for each country from equation 6
inTable1l. Theweightsin this case are the standard errors of the estimated coefficients.

An inverted -U pattern with respect to the level of development appearsin every specification for
dl three pands. By itsdf the leve of development explains between 20 % and 38% of the variation inthe
(transformed)dependent variableand both coefficientsarestatisticaly sgnificant at the 1%leve . Our search
for empirica regularities yields two other results. First, media has a postive and satistically significant

impact on the share of the distribution sector. Thisistrueat the5%leve or lower in 5 of theSix regressons

17To account for the high rate of |abor force participation of women in severd African countries
(higher than in most devel oped countries) we introduced this variable by itsdf and with adope dummy for
African countries (WOMENAFRICA).

21



and a the 10 % leve intheremaining one. Second, no other variable is satistically sgnificant at the 10%
levd. Inparticular, average net resource flow plays no role in determining the share of ditribution in GDP
in this setting, which provides empirical support for the mechanicd interpretation of the time series result
given a the end of Section 3.

Just asin Section 3, we consdered two dternative specifications of the functiond form of theleve
of development: namely, a quadratic in ICP and an inverse quadratic in ICP. In this case we aso
consdered the use of the log of GNP per capita (INAVGY) instead of our index of GDP per capita at
purchasing power parity rates for the logarithmic specification. Table 6 presentstheresultsof a J-test of
the semilog functiond form in Table 5 againgt each of these three dternative specifications equation by
equation. ThelNAVGY specification is dominated a the 5% leve or above in each of the nine possble
cases. Theln (1CP) specification dominates the straight | CP specification at the 5% level or abovein 5 of
9 possible cases and the results are inconclusive in the other 4 cases. Findly, the In ICP specification
dominates the inverse | CP specification in every case at the 10 % leve or dboveand in 7 of 9 casesat the
5% leve or above shown in the table.

In Table A2 of the Data Appendix we present results comparable to Table 5 for the straight ICP
quadratic specification. By themsdves, this variable and its square explain less than 5 % of the variation
inthe share of the didtribution sector and neither oneis atisticaly sgnificant a the 5% level. Theseresults
improve somewhat satigicaly when other variables are added, but the * statistically sgnificant’ results for
media and women are not stable between the second and third specification in each pandl. Thereaultsin
Table A2 indicate alack of tatistical robustness and our Jestsin Table 6 show that this functiona form

isgatigicdly inferior to thelogarithmic form onwhich Table5isbased. Thus, theseresults support theuse
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of the semilog functiond form as well as Anand and Kanbur’'s (1993) advocacy of the need to consider
dternative functiona formsand to perform statistical teststo choose among these formsin Stuationswhere
the theory provideslittle or no guidance asto functiona form.

5. Concluding Remarks.

Economists and policy makers have been equaly adept at neglecting or ignoring the distribution
sector. Indeed, in the centraly planned economies this sector was systematically suppressed and one
characterigtic of these economies trandtion to a market system has been a rgpid expanson of the
digtribution sector. Our andys's shows that this sector warrants greater attention on threegrounds. Firgt,
we have the sheer economic importance of the sector due to Size, since the average share of this sector
over our 74 countriesduring the 34 year period of our datais 13.5%. Second, we havethe systematic and
robust pattern exhibited by the share of this sector over time and across countries: namdly, it first risesand
subsequently declines as per capitaincomeincreases. Third, this patternisnot merdy an satistica artifact
but seems to be grounded on fundamenta economic forces characterizing both the development process
and the functioning of the digtribution sector.

When economies grow more complex and produce and consume a gregter variety and quantity
of items, the distribution sector hasto perform morework and provide higher levelsof distribution services
in generd and of assortment in particular. Economies of scalein the provision of these serviceslead to an
increase in the share of this sector in GDP in the early stages of devel opment, but this process containsthe
seeds of its own demise because it becomes more difficult to substitute between the services provided by

this sector and the output of the rest of the economy.
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Data Appendix

We begin by providing definitionsand sourcesfor each variable used intheanalysis. Subsequently
we describe some checks devised to account for variations in data collection procedures. The data for
Sections 2 and 3 came from two sources. The Syrquin and Chenery (SC) data set, which was kindly
provided by the World Bank, and the United Nations series (UN)of yearbooks “National Accounts
Statigtics’. Since we could not find data for the distribution sector in the UN sourcesfor every country in
the SC data set, our sample of countries was reduced to 74 countries. Inwhat followswe describe each
variable, its congtruction when gpplicable, and its source.

D isthe share of digribution in GDP. Both numerator and denominator were compiled from the
same UN sources. The numerator is value added by wholesale and retail trade in current local currency.
The denominator is GDP aso measured in current locd currency. The main difficulty in condructing this
variable wasthat some countriesinclude hotels and restaurants as part of the distribution sector and others
don't. Fortunately, the UN sourcesindicate whether or not hotelsand restaurants areincluded and in most
cases dso provide separate information on this item. Hence, we subtracted this information from the
aggregate whenever it was included and diminated the country-year from the andysis if the aggregate
contains hotels and restaurants and we could not disaggregate. Thus, our measure does not include hotels
and restaurants as part of the ditribution sector. Table AO provides descriptive satistics on this variable
and itsusefor every country. Fisnet resource flow measured asimports minus exports divided by GDP,
al threeinlocd currency. Both numerator and denominator were taken from the same UN sources.

Y was measured asthelevel of GNP per capitain 1980 dollars and it was taken directly from the

SC dataset. Similarly, N wasmeasured asthe number of millionsof personsin the country and it wasaso
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taken directly from the SC data set. Both AVGY and AVGN in Section 4 are smply the average over
the available time series for each country of Y and N, respectively. The same is true, of course, of the
average share of the ditribution sector and of AVGF in Section 4.

The remaining variables were used only in Section 4. Three of them come from World
Development Reports (WDR). The level of development in purchasing power parity terms (ICP) was
measured asthe ICP 1980 index of per capitaincome, WDR (1987). It rangesfrom 2.4 to 101.5 and the
USA =100. Urban was measured as the percentage of households living in urban areas in 1965, WDR
(1987). It rangesfrom5to 93. Findly, ERDI was measured astheratio of GDPin 1980 ICP $ (WDR,
1987) to GDPin 1980 $ converted at officid exchange rates using the World Bank Atlas method (WDR,
1982).

Our last three varigbles are women, rule of law and media Women was measured as the
percentage of the femae labor force in the tota labor forcein 1968. 1t rangesfrom 8.9t0 50.7 and it was
taken from the 1994 World Tables. Rule of law was measured as an index of the extent to which therule
of law prevallsin acountry. It ismeasured on ascade of O to 6, which ranges from 1 to 6 in our sample.
Thisvariableispart of the RIS database and it was devel oped from the Internationa Country Risk Guide,
Internationa Reports, March 1992, IBC USA Publications, INC. Incidentdly, thisisthe variable used by
Barro and Salai-Martin (1995, Ch.12) to capture ingtitutiona factorsin their cross-country regressons.
Findly, mediawas congtructed as an average of indexes of the number of radios, tv sets and newspapers
per 100 personsin the country.  Each individual index was congtructed so that the maximum vaue of the
index in the data was unity. Mediaranges from 0.008 to 0.802. All of the data to construct the indexes

was taken from the Human Devel opment Report, 1994.
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Since the data used to construct the dependent variable correspond to a 34 year time seriesin
which therewere changesin national income accounting procedures, we performed some robustnesstests
of the potential impact of these changesin data collection procedures. Oneissueis that the UN sources
caculated nationd income aggregates using factor costs in some years and producer’s prices in others.
A dummy variablewas consgtructed to indicate which method was employed. Another issueisthat the UN
system of nationa accounts was changed in the middle of this period. Another dummy variable was
constructed to capture whether the data came from the former or the present system of national accounts.
Hndly, the UN data had to be compiled from 18 different yearbooks. Hence, we defined 17 dummy
variables (one for al but one of the yearbooks) to capture any unreported changes from one yearbook to
another.

We reestimated our modds introducing these dummy variables to see if they would affect our
subsgtantive conclusons. The results for equations 6 and 8 of Table 1 with and without these 19 dummy
variables are presented in Table A1. Our substantive conclusions are not affected by the introduction of

these ‘robustness dummies.
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Table 1. The Distribution Sector and the Development Process: Initial Results?

Equation InY (InY)2 InN (In N)? F T, T, T, T, R? N

D (1) 0.023 -0.20E-02 -0.43E-03 0.33E-03 0.087 .080 1609
(2.40) (3.08) (0.14) (0.62) (6.41)

D (2) 0.021 -0.20E-02 .056 1609
(2.32) (3.17)

D (3) 0.024 -0.22E-02 -0.11E-02 0.38E-03 .057 1609
(2.51) (3.32) (0.36) (0.71)

D (4) 0.019 -0.17E-02 0.084 .079 1609
(2.08) (2.79) (6.31)

D (5) 0.024 -0.21E-02 -0.48E-03 0.31E-03 0.085 0.57E-02 -0.18E-02 0.51E-02 -0.22E-02 .085 1609
(2.52) (3.21) (0.15) (0.58) (6.19) (1.63) (0.58) (1.61) (0.61)

D (6)° 0.094 -0.55E-02 0.71E-02 -0.13E-02 0.074 .815 1609
(5.81) (5.62) (1.01) (0.94) (7.07)

D (7)¢ 0.023 -0.20E-02 -0.48E-03 0.30E-03 0.084 .088 1609
(2.46) (3.15) (0.15) (0.56) (6.08)

D (8)¢ 0.119 -0.78E-02 -0.019 -0.16E-02 0.070 .819 1609
(6.82) (6.77) (1.86) (1.21) (6.54)

D (9) 0.025 -0.23E-02 -0.13E-02 0.37E-03 0.48E-02 -0.16E-02 0.62E-02 -0.36E-03 .063 1609
(2.68) (3.50) (0.41) (0.68) (1.36) (0.50) (1.95) (0.10)

S(10)¢ 0.02 0.002 -0.019 0.001 -0.016 0.009 -0.006 0.013 407 2311
(1.49) (2.03) (4.77) (0.98) (2.20) (2.03) (1.42) (2.67)

a D stands for the share of distribution in GDP as the dependent variable; S stands for the share of services in GDP as the dependent

variable; constants were included in all regression but are not displayed here; t-ratios (absolute value) are in parentheses.
This equation is (1) with country dummies (not shown here) added to the right hand side.

This equation is (1) with time dummies (not shown here) added to the right hand side.

This equation is (1) with country and time dummies (not shown here) added to the right hand side.

This equation is taken from Syrquin and Chenery (1989, p. 102).
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Table 2. Balanced Panel Regressions

Years Countrie  Country Time InYy (InY)2 InN (InN)2 F R? N
s Dummies Dummie
s

50-83 12 no no -0.019 0.12E-02 -0.042 0.74E-02 0.130 217 408
(1.48) (1.45) (7.79) (6.84) (6.02)

50-83 12 no yes -0.26E-02  0.29E-04 -0.044 0.77E-02 0.111 310 408
(0.20) (0.03) (8.35) (7.28) (5.00)

50-83 12 yes no 0.210 -0.012 -0.032 0.011 0.057 631 408
(7.40) (7.51) (2.93) (3.99) (3.18)

60-78 33 no no -0.80E-02 0.22E-05  -0.015 0.23E-02 0.069 133 627
(0.50) (0.00) (3.02) (2.42) (2.23)

60-78 33 no yes -0.68E-02 -0.12E-03 -0.015 0.22E-02 0.061 146 627
(0.41) (0.11) (2.98) (2.34) (1.92)

60-78 33 yes no 0.265 -0.016 -0.026 -0.35E-02  0.103 809 627
(8.94) (8.94) (1.87) (1.34) (4.67)

58-83 27 no no 0.013 -0.145 -0.018 0.30E-02 0.031 158 702
(0.89) (1.45) (3.7 (3.23) (1.02)

58-83 27 no yes 0.025 -0.23E-02  -0.017 0.27E-02 -0.025 207 702
(1.68) (2.36) (3.60) (2.95) (0.79)

58-83 27 yes no 0.147 -0.91E-02  -0.45E-02  0.39E-02 0.118 757 702

(6.31) (6.67) (0.44) (1.75) (5.40)



Table 3. Alternative Functional Forms

Dependent Country InY (InY)? InN (In N)? F R? N
Variable Dummies
D no 0.023 -0.20E-02 -0.43E-03 0.33E-03  0.087 .080 1609
(2.40) (3.08) (0.14) (0.63) (6.41)
D yes 0.094 -0.55E-02 0.71E-02  -0.13E-02 0.074 .815 1609
(5.81) (5.62) (1.01) (0.94) (7.07)
Y Y? N N?2 F R? N
D no -0.52E-05 0.23E-09 0.21E-03  -041E-06 0.085 100 1609
(5.02) (2.57) (5.10) (5.94) (6.39)
D yes 0.87E-05  -0.60E-09 0.41E-03  -0.27E-06 0.078 .815 1609
(6.06) (6.98) (3.25) (2.27) (7.58)
vy (Y)? 1/N (/N)? F R? N
D no 0.63E-02  -0.46E-03 0.32E-04  0.58E-06  0.094 .059 1609
(3.90) (2.3 (0.20) (0.27) (6.92)
D yes -0.015 0.73E-03 0.22E-05 -0.23E-05 0.075 .813 1609
(5.50) (353 (0.01) (0.93) (7.18)
InYy (InY)? InN (In N)? F R? N
10g,0(D/(1-D)) no 0.144 -0.011 -0.23E-02 0.19E-02  0.497 113 1609
4.27) (4.79) (0.21) (1.01) (20.27)
l0g,0(D/(1-D)) yes 0.421 -0.025 -0.39E-02  -0.31E-02 0.337 795 1609
(6.77) (6.58) (0.14) (0.61) (8.40)
Y Y? N N2 F R? N
10g,0(D/(1-D)) no -0.15E-04  0.59E-09 0.84E-03  -0.16E-05 0.491 128 1609
(4.00) (1.87) (5.76) (6.42) (10.23)
10g,0(D/(1-D)) yes 0.32E-04  -0.23E-08 0.15E-02  -0.89E-06 0.344 795 1609
(5.83) (6.89) (3.10) (1.97) (8.72)
vy (Y)? 1/N (/N)? F R? N
l0g,0(D/(1-D)) no 0.023 -0.24E-02 -0.54E-03 091E-05 0.523 .091 1609
(3.93) (3.44) (0.95) (1.19) (10.67)
10g,0(D/(1-D)) yes -0.060 0.28E-02 0.13E-02  -0.15E-04 0.341 793 1609

(5.79) (3.48) (1.01) (1.59) (8.44)



Table 4. Pairwise J Tests of Functional Form for Level of Development

Dependent Country DummiesIncluded  Top t-statistics
Variable Form
AN N AN AN AN AN

1% b YiLY b LY:Y b Yy b 8% bIY:LY bLY:IY
D Y versusLnY none 4.49 4.63
D Y versusInvY none
D InvY versusLnY LnY
l0g,0(D/(1-D)) Y versus LnY none
l0g,,(D/(1-D)) Y versus InvY none
l0g,0(D/(1-D)) InvY versusLnY LnY

- Double border signifies t-statistic significant at the 1% level or above.



Table AO. The Average Share of the Distribution Sector for Individual Countries

Average D, Max/MinD, _ Years Balanced Panels’  Cross-Section®
Argentina 147% 123/170 60 - 83 yes
Australia 152% 139/164 50 - 83 12
Austria 12.4% 82/154 50 - 83* 123 yes
Belgium 11.6% 6.7/141 51 - 83* 12 yes
Benin 20% 180247 74 - 83
Bangladesh 9.2% 80/108 72 - 83*
Balivia 157% 11.9/189 66 - 79* yes
Brazil 125% 101143 60 - 80* 1 yes
Burma 26.7% 237/31.6 50 - 83
Canada 11.8% 96/142 50 - 83 yes
Chile 195% 141252 60 - 82 1 yes
Ivory Coast 154% 129211 60- 74 yes
United Republic of Cameron 11.5% 89/160 74 - 83* yes
Colombia 14.2% 94/185 50 - 83 12 yes
CostaRica 157% 115194 60 - 77*
Germany, Federal Republic of 11.8% 92/137 50 - 83* 1,23 yes
Denmark 137% 109/160 50 - 83* 123 yes
Dominican Republic 174% 157/204 53 - 83 12 yes
Algeria 14.6% 9.2/198 57 -78
Ecuador 120% 103/139 50 - 83* 123 yes
Spain 11.6% 9.2/143 H4 - 83* 12 yes
Ethiopia 8.2% 59/98 61-83* yes
Finland 94% 82/106 50 - 83* 123 yes
France 11.7% 9.7/133 50 - 83 12 yes
United Kingdom 11.0% 86/149 50 -80* 1 yes
Ghana 148% 11.0/262 68 - 83*
Greece 11.1% 94/127 50 - 83* 123 yes
Honduras 12.6% 9.7/151 50 - 83* 123 yes
Upper Volta 133% 120/142 65 - 83
Indonesia 165% 122/250 60 - 83* 1 yes
India 10.2% 88/116 66 - 83* yes
Iran 7.9% 51/109 59 - 78* 1
Ireland 10.0% 92/109 70 - 83* yes
Israel 11.4% 77140 66 - 80* yes
Italy 11.0% 9.0/129 50 - 83* 123 yes
Jamaica 17.0% 121/212 50 - 83* 123
Japan 155% 133/171 50 - 83 12 yes
Kenya 8.1% 6508 64-8* yes
Korea, Republic of 12.9% 9.0/162 53 - 83* 12 yes
Libyan Arab Republic 49% 4357 71-80
SriLanka 13.1% 74/196 50 - 83* 123 yes
Madagascar 131% 108/143 66 - 74* yes
Mexico 206% 278/319 65-77*
Malawi 9.6% 72/121 60-71* yes
Malaysia 14.4% 9.8/162 60 - 78



Table AO. The Average Share of the Distribution Sector for Individual Countries
Average D, Max/MinD, _ Years Balanced Panels’  Cross-Section®

Niger 139% 124/147 63 - 69

Nigeria 16.0% 10.6/21.5 53 - 83 yes
Nicaragua 216% 1997245 63-78*

Netherlands 119% 109135 50 - 83 12 yes
Norway 127% 100/185 50 - 83* 123 yes
Pakistan 155% 135/186 70 - 83* yes
Panama (including Canal Zone) 12.7% 88/163 50 - 83 12

Peru 140% 10.8/163 51 - 83 yes
Philippines 13.0% 80/172 58 - 83* 12 yes
Papua New Guinea 1.7% 57/102 65 - 83

Portugal 125% 71194 52 - 83* 12 yes
Saudi Arabia 4.8% 22/69 63-76*

Sudan 180% 135217 66 - 83

El Salvador 230% 206/248 58 - 83* 12 yes
Sweden 10.1% 91/116 58 - 83* 12

Syrian Arab Republic 196% 17.3/255 66 - 77*

Taiwan, Province of 152% 124/178 51 - 67*

Togo 203% 170240 63-72

Thailand 179% 150/199 53 - 83* 12

Tunisia 14.0% 99/189 61 - 83 yes
Turkey 11.3% 74/168 50 - 83* 123

United Republic of Tanzania 10.8% 96/114 66 - 76* yes
Uganda 9.6% 8.0/10.7 68 - 71*

Uruguay 135% 10.7/172 58 - 74* yes
USA (including Puerto Rico) 165% 159/171 53 - 73 yes
Venezuela 8.7% 6.8/108 70 - 83* yes
Zaire 143% 11.2/220 68 - 77*

Zambia 9.7% 75130 64-83* yes
Zimbabwe 126% 101149 60 - 83* yes

* An agterisk indicates that the years were continuous.

T Indicates in which balanced panels the country was included: 1=1960-1978; 2=1958-1983; 3=1950-
1983.

¥ Indicates whether the country was included in the cross-section regressonsin Section V.



Table A1l. Robustness of Results

Dependent  Time Robustne InY (InY)? InN (In N)2 F R? N
Variable Dummies ss
Variables

D no no 0.094 -0.55E-02 0.71E-02 -0.13E-02 0.074 .815 1609
(5.81) (5.62) (1.01) (0.94) (7.07)

D yes no 0.119 -0.78E-02 -0.019 -0.16E-02 0.070 .819 1609
(6.82) (6.77) (1.86) (1.21) (6.54)

D no yes 0.109 -0.69E-02 -0.012 -0.90E-04 0.071 .825 1609
(6.60) (6.66) (1.39) (0.07) (6.85)

D yes yes 0.119 -0.77E-02 -0.020 -0.22E-03 0.070 .826 1609
(6.74) (6.62) (1.94) (0.16) (6.62)

D represents the share of distribution in GDP; country dummies and constants were included in all

regressions but are not displayed here; t-ratios (absolute value) are in parentheses.



Table 5. The Didtribution Sector and Development: The Log of Per Capita Income at PPP Rates.

M ethod In(ICP) ~ (In(ICP))>  ERDI MEDIA URBAN WOMEN  WOMENAFRICA RULEOFLAW AVGF AVGN R?

WLS (1) 0.074 -0.012 203
(3.20) (3.31)

WLS (2) 0.064 -0.014 -026E-02  0.120 0.10E-03  -0.90E-03 -0.34E-02 -0.048  017E-07  .375
(2.09) (2.59) (0.43) (2.79) (0.36) (152) (0.99) (052)  (0.00)

WLS (3) 0.065 -0.014 -023E-02 0121 0.10E-03 -0.92E-03  0.39E-04 -0.34E-02 -0.048  015E-05  .375
(1.74) (2.37) (0.32) (2.59) (0.36) (1.27) (0.05) (0.98) (050)  (0.03)

TSLOGIT 0.686 -0.113 217

@) (3.32) (3.45)

TSLOGIT 0.595 -0.124 -0.015 0.973 0.94E-03  -0.75E-02 -0.030 -0.446  0653E-04  .379

(5) (2.16) (2.61) (0.29) (2.69) (0.39) (1.51) (1.03) (055)  (0.16)

TSLOGIT 0.656 -0.132 -042E-02  1.026 091E-03 -0.87E-02  0.19E-02 -0.031 -0437  014E-03  .381

(6) (1.96) (2.50) (0.07) (2.60) (0.37) (1.41) (0.32) (1.05) (053  (0.29)

WLS 0.109 -0.020 375

C-hat (7) (4.40) (4.81)

WLS 0.086 -0.021 -0.24E-03  0.128 0.33E-03 -0.89E-03 -0.56E-03 -0061  -029E-03 531

C-hat (8) (2.51) (3.24) (0.04) (2.39) (0.92) (1.45) (0.15) (064)  (157)

WLS 0.078 -0.020 -022E-02 0114 0.33E-03 -0.59E-03  -0.36E-03 -0.31E-03 -0.066  -0.31E-03  .534

C-hat (9) (2.00) (2.93) (0.30) (1.80) (0.92) (0.65) (0.44) (0.08) (0.68)  (1.60)

Genera Notes: 47 observations, Congtants were included in al regressions but are not displayed here; t-ratios (absolute vaue) arein

parentheses; R2 based on transformed data; for definitions of right hand side variables see the Data Appendix.



Table 6. J Tests of Cross-Sectiona Specifications.

Dominant Spec. at ...

Equatio 01% 1% 5% InICP ICP InICP In(AvgY  InICP 1/1CP
n
1) InICP  InicP — 4.28 2.19
= — ==
(1) — — InlcP | 23 | o
(1) — — — 1.94 0.60
| |
@) — — InICP 2.59 1.84
@ | --=- L 25 |
2 — — niCP L 254 | 107
- r——"
2 — — InlcP | 2% | o
™ T =T
©) — — — 2.19 217
- - — ==
A3) — — InICP L 2% 1.04
- ———"
@) — — InICP | 227 | o2
(4 InicP~ — — 458 2.96
() InICP s ) oms
B B L= '
() — — — 1.96 0.81
(5) — lnicP — 2.92 2.06
(5) InlcP T 258 | 116
L-— ———"
(5) — — InICP | 223 | 046
| | 1
(6) — — — 257 2.39
R S
— — n . .
(6) InICP L 2% 115
- ———
(6) — — InlcP | 222 | 038
@ InICP  InICP  InICP 4.47 1.90
7 — InICP  InICP 2.82 0.68
(7)
@ InICP InICP  InICP 3.94 0.29
| | 1
(8) — — — | 248 | 220
(8) — InICP  InICP 273 0.62
8 — InICP  InICP 3.27 0.24
8
| | 1
9) — — — | 208 | 265
(9) — InICP  InICP 278 0.70
(9) — InICP  InICP 3.18 0.17

ouble border Tndicatest statistic significant at the 0.1% level, Single border indicates t-statistic significant at the
1% level; Dashed border indicates t-statistics significant at the 5% level. Intheresults columns, a“ — " indicates
that the test isinconclusive.
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Table A2. The Digtribution Sector and Development: Per Capita Income at PPP Rates.

M ethod ICP ICP2 ERDI MEDI URBAN WOMEN WOMENAFRIC RULEOFLA  AVGF AVGN R?
A A W

WLS (1) -0.18E-03 0.28E-06 033
(0.32) (0.05)

WLS (2) -0.17E-02 0.82E-05 -0.36E-02 0122  023E-03 -0.14E-02 -0.33E-02 -0.024 -0.12E-04  .338
(1.70) (1.07) (0.59) 273  (0.72) (2.79) (0.89) (0.23) (0.26)

WLS (3) -0.27E-02 0.16E-04 -0.90E-02 0086  0.33E-03 -058E-03  -0.96E-03 -0.13E-02 -0.20E-02 -0.47E-04 373
(2.22) 1.72) (1.25) (1.68) (102 (0.74) (1.42) (0.34) (0.02) (0.89)

TSLOGIT -0.70E-03 -0.39E-05 023

@) (0.14) (0.08)

TSLOGIT -0.014 0.69E-04 -0.023 1042  023E-02 -0.012 -0.029 -0.138 -0.66E-04 343

(5) (1.61) (1.03) (0.44) (2.73)  (0.81) (2.85) (0.92) (0.15) (0.15)

TSLOGIT -0.023 0.14E-03 -0.069 0696  032E-02 -0.49E-02  -0.85E-02 -0.010 0.086 -0.37E-03  .378

(6) (2.15) (1.70) (1.12) (158) (112 (0.74) (1.44) (0.30) (0.09) (0.79)

WLS -0.14E-03 -0.43E-05 170

C-hat (7) (0.20) (0.58)

WLS -0.26E-02 0.13E-04 -044E-03 0125  0.49E-03  -0.15E-02 -0.58E-03 -0.046 -0.30E-03  .500

C-hat (8) (2.24) (1.30) (0.07) (215  (118) (2.96) (0.14) (0.42) (1.57)

WLS -0.42E-02 0.25E-04 -0.80E-02 0046  0.68E-03 -028E-04  -0.15E-02 0.22E-02 -0.020 -0.35E-03  .542

C-hat (9) (2.94) (2.16) (1.20) (064) (163 (0.03) (1.82) (0.52) (0.19) (1.83)

Genera Notes, 47 observations, Constants were included in al regressions but are not displayed here; t-ratios (absolute value) arein
parentheses; R2 based on transformed data; for definitions of right hand side variables see the Data A ppendix.
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“The Distribution Sector and the Devel opnment Process: Are There Patterns?”’

Figure 1. Pooled Sample Regressions
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“The Distribution Sector and the Devel opnment Process: Are There Patterns?”’

Figure 2. Balanced Panel Regressions
Country Effects Models
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Figure 3a. Long-Run Pattern
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Figure 3. TheLong-Run Pattern
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