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. Introduction

In this essay we bring together three separate strands of literature that have a bearing on the
issue of whether or not there are patterns in the role of the distribution sector during the course of
economic development. Thefirst strand of literature extends the Kuznets (1966) tradition by searching
for empirica regularities in the evolution of the share of services in GDP during the process of
development. Both Chenery and Syrquin (1975, 176) and Syrquin and Chenery (1989, 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 a given year (1975) when per capita GDP expenditures are
converted into a common unit using exchange rates but find the share of services to be congtant across
per capitaincome levels when per capita GDP expenditures are converted at purchasing power parity
rates. Panagariya (1988) develops a generd equilibrium three sector mode that explains how
economies of scalein theindustrid sector and congtant returns in agriculture and services can generate
both of these results.

Since sarvices represent arather heterogeneous category, including  teecommunications and
domestic service within itsfold, the question immediately arises as to whether any of the services

subcategories exhibits the same or a different pattern as the aggregate category. The distribution sector,



defined asretall pluswholesale trade, is awell established subcategory of services that accountsfor a
subgtantid portion of GDP in most countries (13.5% is the average share over the 74 countries and
time period, 1950-1983, in our data set). Should we expect the share of the distribution sector in GDP
to exhibit the same rising pattern with the level of development as the share of services? By juxtgposing
two strands of recent literature we shdl argue, on the contrary, that one should expect an inverted-U
pattern instead of arising 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. In
this second strand of literature, Betancourt and Gautschi(1988), relying on earlier work by Bucklin
(1973), argue that the economic function of the retail sector isto provide consumers with a set of
distribution services or implicit outputs together with the explicit items bought &t retail. Betancourt
(1993) adapts the andysis to encompass the wholesde sector. A key finding in thisliterature is the
existence of economies of scale with respect to the provision of distribution services, Ofer (1973), O
(1992) and Betancourt and Madanoski (1999). This finding contradicts directly one of the basic
assumptions upon which Panagariya bases his explanation of the pattern for services.

Another strand of recent literature focuses on development as specialization and stresses the
increasing returns associated with specidization. Ray (1998, Chs. 4, 5) provides an overview of various
aspects of thisliterature. Romer (1987) is an early contributor to thisthird strand of literature in the
context of endogenous growth models. Locay (1990) stresses that the association of development with
Specidization leads to an increase in the variety of products available. Thisincreasing variety implies
higher levels of assortment need to be provided by the ditribution sector and it provides the link

between the two recent strands of literature that alows us to explain how the inverted-U pattern



emerges. The production of assortment is subject to increasing returns and by embedding this
production in a smple economy wide modd we generate a share for the distribution sector that
increases in the early stages of development but eventudly declines.

The previous arguments are elaborated in detall in the next section. Subsequently, in Section 2,
we present empirica evidence showing tha areplication of the Syrquin and Chenery andysis for the
distribution sector generates an inverted-U pattern empiricaly rather than the rising share associated
with services. More generdly, the average time series relation in our data exhibits an inverted -U
pattern. In Section 3 we summearize the results of an andyss of the senstivity of thisresult to country
coverage, yearly coverage, the use of baanced pands, different functiona forms and inclusion of the
lagged share of didribution in the regressons. Inal cases our main finding is confirmed. One by-
product of thisfinding isthat country specific factors emerge asimportant determinants of variationsin
the share of distribution in GDP.

In Section 4 we confront the inverted-U pattern with cross-section data. Thisalows usto
incorporate variables into the empirica anadysis that are suggested by the theoretical discussion and are
not available on atime series bass. Some may be viewed as country specific factors. Our main finding
in thisempirica anadyssisthat the share of the distribution sector also follows an inverted-U pattern
with respect to the level of economic development when the latter is measured in terms of purchasing
power parity rates. The only other factor that we found systematicdly related to the share of the
digtribution sector in this setting isthe level of media penetration in a country.

Succinctly put, our empirica results show that there is a stable or robust inverted-U pattern in

the role of the distribution sector in the process of economic development, which is a substantialy



different result than the one found for services. Moreover our theoretica discussion brings out two
features that underlie the economic rationde behind this result. First, the increasing specidization
associated with the development process,; and, second, the nature of increasing returnsin the
distribution sector.

[1. DISTRIBUTION, DEVELOPMENT AND THEIR INTERACTION.

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

Ofer (1973) found substantia economies of scaein dl the Isradi retail sectors he considered.
Thereisempirical evidence of a positive association between store Sze and transaction Size, Oi (1992).
By definition the totd quantity bought by a consumer, Q, isequa to hg, or the number of transactions
(h) times the average Size of atransaction (g). If costs go up more rapidly with the number of
transactions than with the average Sze of the transaction, this generates economies of scale as sore Sze
increases. If the provision of broader and deeper assortments, for example, isthe reason for the larger
store Size, it becomes the source of scale economies. Recently, Betancourt and Maanoski (1999)

found evidence of constant returns to scale with respect to output or turnover and increasing returns to



scale with respect to the provision of distribution servicesfor a sample of U.S. supermarkets.

Locay (1990), for example, shows that as development proceeds specidization increases and
thereis an increase in the variety of products available. Hence, the levels of assortment that have to be
provided by the distribution sector increase. This view of development as increasing specidization is
becoming widespread and has been incorporated in a variety of models. Thus, Rodriguez-Clare
(1996) and Ciccone and Matsuyama (1996) argue in favor of development as increasing roundabout
methods of production with specidized suppliers and develop models incorporating this view that can
generate development traps. Bardhan (1996) adopts a smilar view and shows how it can lead to
persstent differences in wages between rich and poor nations.

Wewill proceed by first specifying a production function for assortment that is subject to
increasing returns and then embedding this production function in asmple modd of an economy. This
will dlow usto derive an explicit expresson 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=[(X)2+ ... +(X)Fve (D),

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 labor. Labor will be assumed
to be homogeneous so that each unit can produce B units of each type of item. a isameasure of the
degree of subgtitution among the type of items, i.e., the higher the vaue the greater the subgtitutability,

and 0 < a < 1. Redtricting a to be less than unity ensures diminishing returns to the addition of quantities



of 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 applies it to the distribution sector, where they seem at least as gppropriate as in their
origina application. For any given amount of |abor alocated to the distribution sector, L, = SL;, and
any given number of type of items, n, it will dways be optimad (in the sense of maximizing the output of
assortment) to alocate the same amount of labor,?, to the production of each type of item. Thisfegture
of the modd dlows arewrite of (1) in reduced form as follows:.

D =¥ B? 2),
If weincrease B or ?, given n, we have congtant returns to scale, but if we increase n, given B and %, we
have increasing returns to scae.

An increase in the number of types increases the output of assortment by a greater amount the
gndler isa, or the lower the degree of substitutability among the types of itemsin the assortment. In
discussing assortment a distinction is often made between breadth and depth. Breadth is usudly viewed
interms of different product lines whereas depth is usudly viewed in terms of different varietieswithin a
product line. It is plaugible to argue that the degree of subgtitutability (a) would be higher when adding
varieties within a product line than when adding product lines. In the early stages of development
increases in n usudly represent increases in product lineswhereas in the later stages of development
they usualy represent increases in varieties within a product line. This argument strengthens our
explanations below of how the inverted-U pattern arises.

Aggregate output in our economy (Y) will be given by a congtant returns to scale production

function of the following form:



Y =KD, Q) 3,

where D is the output of assortment and Q isthe output of other sectors. Both D and Q are essentid
inputs in the production of aggregate output, Y. Q is produced with a constant returnsto scae
technology. The share of digtribution in aggregate output, S, , can be written as follows:

S, = Fy DIF (4).

If we adopt the view of development in the specidization literature, then higher levels of
development, asindicated by higher leves of per capitaincome, dso imply ahigher level of
gpecidization, asindicated by n, which increases assortment according to the increasing returns
technology in (2). Theevolution of (4) as D increases rdative to Q generates an inverted-U. For any
homogeneous of degree one production function the sgn of ?S,/?D is determined by the dadticity of
subdtitution, s, between assortment and the output of other sectors. That is, ?Sy/?D = (s - 1)(1-S).
But in generd the eagticity of substitution 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, as
additional resources are dlocated to the production of higher levels of assortment, the ability of these
resources to increase aggregate output by increasing assortment diminishes reldive to their ability to
increase aggregate output through the expangon of other sectors. Incidentdly, thisis not the only
economic mechanism through which an inverted-U can arise.

Alternaively®, one can think of increasesin types, n, as lowering the price of assortment, which
is captured by Fy in (4), rdative to the price of the other sectors, snce D is produced subject to
increasing returnswhile Q isnat. In the early stages of development, this lowering of the price of

asortment generates increases in D sufficiently large that its share in aggregate output rises.



Eventudly, however, the same lowering of price generates smdler increasesin D and itsshare in
aggregate output fals. Thiswould be the case, for example, in ademand determined process where
one would expect the responsveness to a given change in price to decrease (in absolute value) asthe
levd of the commodity demanded increases.

Redlity isafar more complex tapestry that can be captured by these Smple arguments.
Notwithstanding, the factors leading to increases in the share of digtribution in the early stages of
development and to decreases in this share in the later stages of development will continueto exist in
more complex characterizations. We turn now to the empirica evidence that arises by using the
approach employed by Syrquin and Chenery (SC, 1989).

[1I. EMPIRICAL EVIDENCE: ‘A REPLICATION’.

Our andysis focuses exclusvely on the wholesale and retall trade. Our dependent variable is
the share of GDP of the distribution sector in current prices, Sp.* Our main independent variables were
taken from SC (1989), i.e., red income per capita (Y) usng exchange rates and population (N), which
was measured in millions of persons. Net resource flow, measured as imports minus exports of goods
and non-factor services, as ashare of GDP (F) was calculated from the same source as our dependent
variable. The sample period is the same as SC, 1950-1983, but the set of countries is somewhat
smdler (74) dueto the inability to obtain data on the dependent varidble for afew countries. Thus, we
have an unbaanced panel which is somewhat smdler than SC.

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

S = By + By(INY)+ B(InY)? + B(InN)+ B, (INNP + BF +?2 d T, +u  (5)
where T; are four time dummy variables defined, following SC, as T, = 1 for year > 1960; T, = 1 for
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year > 1967; T, = 1 for year > 1973, T, = 1 for year > 1979.° Table 1 presents the results and it
reproduces an equation from SC for comparison purposes. Severd conclusions emerge from the first
fiverowsof Tablel. Firg, thereisan inverted-U pattern between per capitaincome and the share of
digtribution in GDP. This pattern holds whether or not one controls for size or net resource flows and
with or without the SC time dummies. Second, there is no discernible pattern with respect to size.
Third, net resource flows increase the share of distribution in GDP and this effect is not sengtive to the
incluson or excluson of sze or the SC time dummies. Findly, the SC time dummies are "datidticdly
insignificant” 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 dl subsequent
andyses of the digtribution sector.

In the next three rows of Table 1 we present the results of estimating three fixed effects
equations for the digtribution sector. The firgt one (6) introduces country dummies, the second one (7)
introduces slandard time dummies and the third one (8) introduces both into equation (1). Two results
emerge from these equations and their comparison with equation (1). Firg, thetime dummiesare
largdy irrdevant to the andysis. F-tests accept the null hypothesis that the dummiesin (7) do not add
to the explanation in (1) or that the dummiesin (8) do not add to the explanation in (6) a conventiona
ggnificance levels. Even the magnitudes of the coefficients on income remain the samein (7) asthey
werein (1)! Second, and most important, the country dummies (6) have a substantid effect on the
results both economically and satisticaly. Explanatory power increases by afactor of 10 as aresult of
introducing the country dummies.” While an inverted-U pattern between distribution and the level of

development seems to emerge from these reaults, it is different from the previous one in that the share of
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digtribution rises steeply and pesks late. More specificdly, the turning point occurs at a higher level of
development when country specific factors are controlled for in the andlysis®

The last two rows of Table 1 present the results of two comparable equations: the first one
based on our data for the distribution sector and an identical one from the analysisin SC (1989, 107)
for the services sector. Equation (9) is the same as (10) except the dependent variablein (10) isthe
share of sarvicesin GDP in current prices and (10) is based on the complete set of observations
avalableto SC. In (10) thereisno inverted-U pattern with respect to servicesin generd and size and
the SC time dummies do matter. In (9) thereis an inverted-U pattern for the distribution sector, the SC
dummies do not matter by and large, and Sze does not matter.

What isthe interpretation of these comparisons? Simply put, the patterns for the distribution
sector are different than the patterns for the services sector. In particular, the share of distribution does
not rise monotonicaly with the leve of per capitaincome converted using exchange rates. Instead, it
increases at lower levels of development but eventualy declines. Finaly the specification in equation
(6), using country dummies, emerges as the one most consstent with the data.

IV.SENSITIVITY ANALYSIS?®
Among the issues that arise with respect to the previous results is thelr sengtivity to the
addition or subtraction of years or countries to the data and to the unbal anced nature of the pandl.
Hence, we congtructed three different balanced pands. 12 countries with consecutive data over the
1950-1983 period; 33 countries with consecutive data over the 1960-78 period; and 27 countries over
the 1958-83 period. Table A2 of the Appendix presents the results of estimating equations (1), (7) and

(6) of Table 1 for these three different pandls. In al three cases equation (6) outperforms equations (1)
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and (7) in terms of predictive performance, and by awide margin. Net resource flow is aso robust,
I.e, it comesin pogtive and ‘datigticdly significant’. Findly, the impact of GNP per cgpita on the share
of digribution in equation (6) is dso robust in terms of Sgns, Satigticd sgnificance and generding an
inverted-U pattern.

Next we congdered 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 there is no theoreticd rationale for this choice. Hence, we reestimated
modds (1) and (6) in Table 1 with astraight quadratic (straight Y) inincome and Sze and with an
inverse quadratic (inverse Y) inincome and size!® It is dso well known that when the vaue of the
dependent variable lies between 0 and 1, the disturbances can not be normaly distributed. A common
correction for thisis to use alogigtic transformation of the dependent variable. Table A3 of the
Appendix presents these resultsin detall.

Once again the specification with country dummiesis the most consstent with the data using
the two new functional forms and both specifications of the dependent variables. Smilarly, net resource
flow has the same effect economicaly and satistically asin Section 2. A non-nested J- test, Greene
(1993), favors the logarithmic quadratic specification over the inverse quadratic and isinconclusve
when comparing the logarithmic quadratic specification with the sraight quadratic. Both of these last
two functiona forms, however, generate an inverted-U pattern with respect to per capitaincome for
both specifications of the dependent variable. Hence, the resultsin Section 2 are robust to these
dternative specifications of functiond form for the independent and dependent variables.

Finally, we reestimated equations (1)- (9) in Table 1 while adding the lagged share of
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digtribution as an independent variable (these results are presented in Table A4 of the Appendix). The
two specifications with country dummies continue to outperform the others and generate an inverted-U
pattern with respect to per capitaincome while net resource flow retainsits sgn and remains
gaigicaly sgnificant’ ! Nevertheless the lagged share does have explanatory power over and above
the variables congdered earlier. Our interpretation isthat there exist time series variaionsin the
unbaanced pand that are not captured in the previous specifications. While investigation of these
vaiationsis best undertaken with lengthy time series in the context of a Sngle country, we will pursuein
the next section the issue of whether these time series variations captured by the lagged share affect the
Cross-section patterns.

Summing up, three robust empirica regularities emerge from our sengtivity anadysis. Country
specific factors are important in explaining the share of digribution in GDP; across awide variety of
countries and time periods the average time series share of the distribution sector increasesinitidly with
the level of development but eventudly declines; and, the greater the excess of imports over exports
relative to GDP the greater this share. The last result isinduced dmost mechanicaly by the nature of
the distribution activity and how it shows up in the nationa income accounts. Thus, it is discussed
further here.

Economic agents have saverd ways of making their products directly available to consumersin
foreign countries. For instance, three important ones are: They can develop their own foreign
distribution network; they can use importersin the foreign country that are merchant wholesalers; and,
they can use exportersin their own country that are merchant wholesders. Only if they use the last

mechanism will their activity be counted as part of the distribution sector in the exporting country.

14



When exports increase the activity of the distribution sector will increase only in proportion to the
fraction of the products that are exported through merchant wholesalers that are exporters*? By
contragt an increase in imports will lead to an increase in the activity of the didtribution sector in the
importing country through the first two of the three channels mentioned above as well as through others,
for example sales of foreign manufacturers directly to retalersin the importing country lead to an
increasein the leve of the digtribution sector in the importing country. Thisinherent characteridtic of the
distribution sector, we believe, is the main reason for the positive and ‘ Satidticadly sgnificant’ coefficient
of Finthese average time seriesregressions. A belief that is supported by the empiricd anadyssin the
next section.

V. EMPIRICAL EVIDENCE: CROSS-SECTION DATA.

Our empirical results demongtrate the importance of country specific factorsin determining the
share of digtribution across countries. Thisraises the question of whether or not there are any empirica
regularities that explain these country specific factors. One posshility that must be congdered isthe
level of development itself. The only variation in income captured in our previous empirica results for
the preferred specification (that is, the modds that include the country dummies) was variaion within a
country over time. Nonetheless since the same factors that determine the evolution of the sharein
equation (4) of Section 1 will be a work across countries, it isinteresting to see if the relationship they
generate holds in a cross-country setting despite the many other factors that exhibit substantia variation
inthis setting. Furthermore, the cross-section data will provide evidence againg the possbility that the
panel dataresults are ‘ spurious .

Mog if not dl of the factorsthat can vary substantidly across countries and that may affect the
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distribution sector have the characteristic that other sectors will also be affected and the net effect on
the share of digtribution must be determined empiricdly. For ingance, thisis true of information,
urbanization, the opportunity cost of time, the cost of tradables aswell asingtitutions. To explore these
issues, we have taken for each country the average share of the distribution sector over the years for
which it was available in the data used earlier. We dso congtructed similar averages for the variables
used in our previous empirical andyds. Thisinformation is supplemented with data from other sources
that can be used to measure the factors just mentioned. The result is a set of observations on 47
countries.

Since one dependent variable is the average share of the distribution sector in GDP for each
country, it isaproportion and it aso variesin rdiability depending on the number of time series
observations used to congtruct the average. One method of estimation that takes account of the second
problem is weighted regression, using the square root of the number of observations on which the
average share for each country is caculated as weights. An gppropriate method of estimation that
takes account of both of these featuresis atwo step logit estimator, e.g., Greene (1993, 653-55).

In the first stage, one obtains condstent but inefficient estimates of the shares by gpplying OLS
to the following logit modd

In[Spi /(1-S5)]= BX; + u, (6)
where S;,; isthe observed average share for country i, R is avector of coefficients, X; is avector of
corresponding independent variables. These estimates are used to construct weights as follows:

w; =(ndi(1-d))", (7)

where ny isthe number of time series observations used to cdculate the average sharein country i, and
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d; isthe estimated share for country i from the first stage regresson. These weights are used to estimate
the following weighted regression in the second step,

IN[Soi /(1-SH)]w; = RXw; + €. (8)
The disturbances in equation (8) can now be assumed to be homoskedastic.

Our most important explanatory variableis, of course, the leve 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 services cited in the introduction, we aso estimated every specification with GNP per capita
(AVGY) as an dternative measure of the level of development. Our analysesin Sections 2 and 3
suggested the introduction of average Sze (AVGN) and average net resource flow (AVGF) as
explanatory variables.

The discusson a the beginning of this section suggested the inclusion of the following varigbles:
The avallability of information measured by an index of media penetration (MEDIA), which was
congtructed as a Smple average of indexes of the number of radio’s, television sets and newspapers per
100 personsin a country; 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 participation of women in 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
exchangerates, Finaly, the security of transactions (RULEOFLAW) measured as an index of the
extent to which the rule of law prevailsin a country.

Table 2 presents the results in four panels of two different specifications. Thefirg equationin
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each pand includes only the logarithm of income and its square as explanaory variables. The second
equation in each pand includes, in addition, dl the variables listed above. Thefirst two pands contain
the results of using the average share as the dependent variable using weighted least squares (WLS)
and the two step logit estimator (TSLOGIT), respectively. The third and fourth panels of the table
present the results of estimating the same equations by WL S using as a dependent variable the
estimated coefficients of the dummies for each country from equation 6 in Table 1** and from the
corresponding equation in Table A4 where the specification in (6) is augmented by the incluson of the
lagged share of digtribution as an explanatory variable. The weights in both cases are the standard
errors of the estimated coefficients.

An inverted -U pattern with respect to the level of development appears in both specifications
for dl four pands. By itsdf the leve of development explains between 20 % and 36% of the variaion
in the (transformed) dependent variablein dl four panes®™® Adding the other explanatory variables
weskens but does not diminate the satistica Significance of the inverted-U pattern.’® Our search for
empirica regularities yidds two other results. First, media has a pogtive and satigticaly sgnificant
impact (a the 1% level) on the share of the distribution sector in al four pandls.  Second, no other
variable generates Satidticaly robust results. Interestingly, average net resource flow has anegative
coefficient in dl four pands, and it is even datisticaly sgnificant a the 5% leve in the fourth pand. The
lack of robustnessin this variable provides empirica support for the mechanical interpretation of the
time series result
given a the end of Section 3.

Just asin Section 3, we conddered dternative specifications of the functiona form of the leve
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of development: Namely, aquadratic in ICP and an inverse quadratic in ICP. We dso consdered the
use of thelog of GNP per capita (INAVGY)) instead of our index of GDP per capitaat purchasing
power parity rates for the logarithmic specification. A non-nested J-test favors the logarithmic
quadratic specification reported here over each these three dternatives. Findly, the main impact of
using the coefficients of the country dummies from the equation including the lagged share of the
distribution sector as dependent variables is that both average size and average net resource flow
become “gatigticaly sgnificant”. In the latter case, however, it hasthe wrong sign. Therefore it
suggedts that this mechanism is not adesirable way of capturing or controlling for time series dynamics

inthefirs sage.
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1. See Betancourt and Gautschi (1988) for a detailed discussion of this classification or Oi
(1992) for a detailed discussion of asmilar one.

2. In addition, each one of these services can be viewed as afixed input into the production
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functions of consumers (in the case of retallers) or retalers (in the case of wholesders). For an andysis
of the implications of this interpretation see Betancourt and Gautschi (1992).

3. We want to thank an anonymous referee for this point.

4. The numerator in thisratio is the value added by the distribution sector. An Appendix,
available upon request, has a complete description of variables and sources of data.

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

6. An F-test of redtrictions between equations 1 and 5 leads to a value of the test Satistic of
1.22, which iswell below the critica vaue for rgection of the null hypothesis that the coefficients of the
dummies are zero a dl sandard significance levels.

7. An F-test of the null hypothesis that the country dummies are zero generates avaue of 82.05
for the test Satidtic.

8. Incidentaly, the anadlyssin the previous section predicts an inverted-U but it has no specific
prediction for the level of per capitaincome at which the turning point occurs.

9. In order to conserve space, the tables underlying the results in this section are provided in an
Appendix available upon request.

10. Anand and Kanbur (1993) have shown that the famous Kuznets inverted-U relationship
between inequality and development disappears when a straight quadratic rather than a quadratic in the
logsis applied to the same data.

11. An F-test of the null hypothesis that the country dummies do not add to the explanation of

the share once the lagged vaue of the share isincluded rgjects the null at the 1 % level of Sgnificance.
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12. Inthe U.S. in 1987 the sdes of importers who were merchant wholesalers were close to
$225 hillions of 1987 $. The sdes of exporters who were merchant wholesders, by contrast, were $
80 hillions of 1987 $. Both numbers come from the 1987 Census of Wholesale Trade (WC87-S-4,
Table 7).

13. Sources and detailed definitions of dl the variables are given in an Appendix available upon
request.

14. In order to make the third and the fourth panels comparable the dependent varigble in the
third pand is congructed from the coefficients of the country dummies from estimating equation (6)
from Table 1 with the same 1502 observations available to estimate (6) in Table A4, i.e., adjusting for
the loss of observations due to the inclusion of the lagged share of ditribution.

15. An F-test rgects the null hypothesis that both coefficients are zero at the 1% leve in dl four
panels.

16. An F-test of the null hypothesis that the two coefficients of the income variable are jointly
zero leads to argection of the null hypothesis at the 1% leve in the first three panels and at the 5%

leve in the fourth pand.
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TABLE 1.
The Distribution Sector and the Development Process: Initial Results?

Equation InY (InY)? InN (In N)2 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) (0.72)

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) (2.22) (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) (1.41) (2.67)

a D stands for the share of distribution in GDP as the dependent variable; S stands for the share of servicesin GDP as the
dependent variable; constants were included in al regression but are not displayed here; t-ratios (absolute value) arein
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.



e.

This equation is taken from Syrquin and Chenery (1989, 102).
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TABLE 2.
The Distribution Sector and Development: The Log of Per Capita Income at PPP Rates.?

Method In(ICP) (In(ICP))? ERDI  MEDIA URBAN WOMEN RULEOFAVGF AVGN R?

LAW

WLS 0074 -0.012 203
(320) (331)

WLS 0065 -0014  -023E-02 0121  0.10E-03 -0.92E-03 -0.34E-02 -0.048  0.15E-05 .375

(L74) (237) (032 (259) (036)  (L27) (0.98)  (050)  (0.03)

TSLOGIT 0686 -0.113 217
(332) (345)

TSLOGIT 0595 -0.124 -0015 0973  0.94E-03 -0.75E-02 -0.030  -0.446  0.653E-04 .379
(216) (261) (0290 (269  (0.39) (151)  (L03) (055  (0.16)

WLS 0034  -0.008 357
Cha (157 (232

WLS 0021 -0010 0007 0163  -0.59E-03 -0.99E-02 -0.004  -0.096  -0.16E-03 .581
C-hat (0.76) (1920 (126) (373 (019) (167)  (L09) (L14)  (0.468)

WLS 0.81E-02 -0.19E-02 357
C-hat (L75) (2.49)

WLS 0.35E-02 -0.18E-02 -0.19E-02 0.027  -0.16E-04 -0.19E-03 -0.61E-03 -0.038  -0.16E-04 .574
C-hat (058) (159 (155  (297) (0.24)  (L51) (0.84) (211)  (217)

a. There are 47 observations (countries); Constants were included in all regressions but are not displayed
here; t-ratios (absolute value) are in parentheses; R? based on transformed data; for definitions of right
hand side variables see text.

b. dependent variable is based on estimates of country dummies from unbalanced pand with no lags
(1502 observations).

C. dependent variable is based on country dummies from unbalanced pand with lagged share included
(1502 observations).
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