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1. Introduction

One of the biggest chdlenges in economics today is to explain what causes different levels of per
cgpita income in various countries. The firgt family of economic growth modds trying to answer
that question is organised around the basic neoclassical growth mode devised by Robert Solow
and Trevor Swan more than 40 years ago. Their modes describe an economy of perfect
competition, whose output grows in response to larger inputs of physica and human capita and
raw labour. This economy obeys the law of diminishing returns each new bit of physca and
human capitd yidds a dightly lower return than the one before. Together, these assumptions give
the traditional neoclassca growth modd two crucid implications. Fird, the long-run growth rate
depends upon technical progress, a variable that the modd itself makes no attempt to explain.
The second implication is that poorer countries should grow faster than rich ones. The reason is
diminishing returns. Snce poor countries sart with less physca and human capitd, they should
regp higher returns from investment. The other man approach, which has dso spawned an
extended family of models, goes by the name of endogenous growth theory. The idea is to
endogenise technica progress, i.e. to bring improvements in productivity, notably due to
innovation, imitation, product variety, human capitd and public infrastructure, fully ingde the
modd - so that ongoing economic growth emerges as a natural consequence. One important
implication of these modes is that economic growth isin the sphere of policy. Recently, so-called
semi-endogenous growth models incorporating features of both families have been presented.

The empiricd literature on economic growth has recently been enriched by various papers that
provide direct tests of endogenous growth models using time series and panel data sets. These
sudies have produced conflicting evidence in that two of them, specificaly Jones (1995) and
Evans (1997), find evidence againgt the endogenous growth hypothesis while two other papers by
Kocherlakotaand Yi (1996, 1997) provide supportive evidence. The conclusions of the first two
papers are largdy based on the finding that shocks to the investment rate tend to be permanent
while shocks to the growth rate are trangtory. This finding is interpreted as running contrary to
gandard endogenous growth models, while it is consgtent with the recent semi-endogenous
growth literature. On the other hand, Kocherlakota and Yi (1996, 1997) present evidence from
the UK and the US that suggests that permanent changes in policy variables influence the growth
rate permanently, even though the growth rate appears stable over time.



In this paper we present new empirical evidence on the determinants of economic growth across
countries focussing upon the impact of product variety. Given the importance of product variety in
the recent economic growth literature, one would think that there are severa wel-known
empirical papers studying whether greater product variety in fact does increase a country’s per
capitaincome leve in practice. Sadly, thisis not the case* To the best of our knowledge, there is
only one disaggregated study analysing the link between product variety and growth in Korea and
Tawan.? In other words, the empirical evidence for growth model emphasising product variety as
a potentid channd for economic growth is much less persuasive than is commonly believed and
therefore the profession’sfaith in the merits of product variety may be hasty.

The remainder of the paper is organised as follows. In section 2 we formulate a smple theoretical
mode of the relationship between product variety and economic growth. Section 3 describes the
methodology to estimate the degree of product variety in the OECD countries, describes the
data, and presents the indices. Estimation results are given in section 4 and the last chapter

summarizes our basc findings.

2. Product Variety and Economic Growth

In order to illustrate the interaction between product variety and economic growth we adapt a
simple semi-endogenous growth mode put forward by Jones (1998).% We suppose that countries
produce a homogenous output good, Y, usng labour, L, and a range of differentiated capital
goods, x;. Production in the final goods sector is given by

! One indicator is that none of the most-well known international datasets used in the empirical growth
literature (the Heston-Summers dataset, the Barro-Lee dataset and the World Bank World Development
Indicators database) contain any information on product variety over time and/or across countries. Another
indicator is that the up-to-date survey of the new growth evidence by Temple (1999) does not contain any
work on product variety. The reason for this state of affairsis probably that direct measures of product variety
are difficult to obtain and therefore empirical work in this area seems to be arisky business.

2 Compare Feenstraet al. (1997) and (1999). In arelated paper, Weinhold and Rauch (1997) have constructed a
Herfindahl specialization index for 28 different manufacturing industries to analyse the link between openess,
specialization and productivity growth. Owen and Wren-Lewis (1993) and Driver and Wren-Lewis (1999) have
analysed the impact of variety and quality upon foreign trade using rough proxies such as cumulated
investment and R&D flows.

% The model draws on the original theoretical analysis concerning the production of and the demand for
‘variety' and 'quality’ by Grossman and Helpman (1991).
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i.e. the tota number of differentiated intermediate goods used in production is equd to the tota
supply of capitd.* Intermediate products are treated symmetrically throughout the mode, so that
x; = x fordl j. Therefore intermediate goods are used the same amount, x, and we can determine

X as

K
Q x =—
n

The find-goods production function can then be rewritten as.

@ Y =nl"x P

Thus, aggregate production for the economy tekes the familiar Cobb-Douglas form and the
degree of product variety, n, enters the production function just like labour-augmenting

* A similar production technology has been considered by Easterley et al. (1994).



technology and therefore is the ultimate engine of growth. The standard capitd accumulation
condraint is given by

(7) K =sxY 'dK

where s is the invesment share of output and d is the rate of depreciation. The development of
product variety over timeismoddled as

® n =f &"'A'n”

where u is the proportion of the labour force dedicated to invent new differentiated intermediate
goods and 4 isthe world technology frontier. Weassumef >0,y >0 and 0 < g< 1. Equation
(8) has two features that merit discussion. First, the increase in product variety in an economy is
proportiond to the time inventing new products. Second, the last two terms in equation (8)
suggest that the change in product variety is a weighted average of the world frontier level of
product variety, 4, and the individua country’s degree of product variety, ». Equation (8) can be
rewritten by dividing both sides by n:

Equation (9) makes clear that the growth rate of product variety in the economy is postively
related to the ratio (4/x). The closer an individua country’s degree of product variety, n, is to the
world frontier of variety, A, the smdler the ratio A/n, and the smdler is the growth rate of 7.

Finaly, we assume that the world frontier expands a a condant rate g, i.e.

(10 —=g
A



and that the labour force of the economy grows at the constant rate m.

In order to solve for the steady state growth path, we proceed in the usua fashion. Along the
balanced growth path we have g = g, = g, = gy, i.e the long-run growth rae is given by the
(exogenous) growth rate of the technological frontier, 4.°> Steady state output per capita y* dong
the balanced growth path is given by

* _? Sk da/lﬂ *
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or
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The modd proposes two answers to the question of why different economies have different
deady date income levels. Fird, the modd emphasises the importance of product variety,
providing a "new growth theory" interpretation of the basic neoclassca growth modd since the
deady dtate income level, y*, depends upon the degree of product variety, ». In the mode
increased product variety accelerates per capita income levels by more fully redizing dynamic
economies of scae. Second, the initia term in brackets in (11) and (12) is Smilar to the basic
Solow modd. This term implies that countries investing more in physical capital will be richer.® In
order to understand the mechanics of the modd, let us consider a country which decides to open

up its economy to the rest of the world. We can modd this as an increase in f . According to

® Even with no differences across countries in the long-run growth rate, one can explain a large variation in
rates of growth with transition dynamics.

® In extensive sensitivity analyses of cross-country growth regressions, Levine and Renelt (1992) and Sala-i-
Martin (1997) have shown that investment in physical investment isthe most robust variable explaining cross-
country growth differences. Explaining differences in the level of income across countries by appealing to
differencesin n and s, however, obviously begs new questions. Why is it that some countries invest morein
physical capital than others and why do individuals in some countries spend more time u to develop new
intermediate goods? This model cannot address this question. A more complete model answering this
guestion has to assume utility-maximising individuals to choose to work in either the final-goods sector or in

continued



(12), ahigher vdueof f rises y*. Starting from steady State, the higher f causes the growth rate
of n to be higher than g dong the trangition to the new steady state. Over time, however, theratio
A/n isdecreasing, and therefore the growth rate of # returnsto g. In other words, policy changes
like opening up the economy (interpreted as an increasein f ) have along-run Jevel effect but no
long-run growth effect just like in the original Solow moddl. It isthislink between product variety
and per capitaincome that we shdl test below.

3. Measuring Product Variety Across OECD Countries

The questions we would like to address in this empirical section is how to pick avaue of », i.e.
how to measure the 'supply-side factor product variety. In order to get a direct measure of the
variety of products across countries, the following two questions have to be addressed:

1. Which methodology can be used to estimate the degree of product variety across countries?

2. What highly disaggregated data do we have on differentiated products which are consistent

across countries?

In the following empirical work we adapt the methodology developed by Feendtra (1994) and
Feengtra and Markusen (1994). They have shown how an exact measure of product variety can
be constructed from a CES production function when the inputs enter non-symmetricaly.” The
procedure considers two units of observations denoted by s and ¢ representing either two time
periods or two countries. Suppose that output y, in period ¢ (country ¢) is given by the production

function

s/(s-1)
e u
é , e U
0 v =f(x.0)=g aax"y
A'I [ ’
g Y H

the intermediate goods sector expanding product variety. In order to simplify the analysis, we will not develop
this more compl ete here.

" In the theoretical model above the inputs entered a Cobb-Douglas aggregator function in a symmetric way.
For empirical purposes, however, it seems more reasonable to alow the inputs to enter the production
function non-symmetrically and the elasticity of substitution to differ from one.



where s denotes the dadticity of subgtitution, x;, is the quantity of input i in period ¢ (country £),
and the total set of inputs in period ¢ (country ¢) is denoted by /.. For example, when the inputs
avalable in period ¢ (country ¢) are numbered 7/ through », then 7, = {/,...N}. The
corresponding cost function is

(14) ¢ (p,llt) = lé b,.pl_([s'l)/s %s-1)

i1,

where p,, are the prices of the inputs and b; = @,°. A standard definition of an input index is the
change in nomina expenditure (£/E,) deflated by an input price index, where E, = apix;.
Following Feenstra (1994), Feendtra et d. (1997) and Feenstra et al. (1999), we chose the set of
intermediate products common to both periods (countries) as 7 = I; C .. The quantity index for
intermediate inputs is then messured by

Et
E,
P (Ps’xwp,,xt)

5 O (p.x.,p.x)=

where P(¥ is the input price index given by the Sato (1976)-Vartia (1976) formula. Tota factor
productivity, TFP, is defined as the difference between the growth of output and this input index,

ie

gL
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where the change in product variety DPV,, is defined as follows®
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To interpret equation (18), consider the case where the set of inputs is growing over time, i.e. we
havetwo sats [, = {1, ..., N;} and [, = {1, ..., N} with N, > N,. In this case the common s&t of
productsis I = I, and the denominator is 1. The numerator will exceed unity, indicating thet
product variety has increased over time. In the specid case where al inputs enter (13) and (14)
symmetricaly, the numerator in (18) smplifiesto N,/N.

The two obsarvations s and ¢ in (13) - (18) can ether be interpreted as two successive
observations in time or as two countries. The firg interpretation adlows to construct an index of
product variety in a specific country over time, while the second interpretation alows to construct
the level of product variety across countries.

The procedure above is implemented using highly disaggregated annua world export and import
data at the 6-digit industry leve for the years 1989 to 1996 for 19 OECD countries.® The most
important advantage of these data is that the classification of goods is consistent across countries.
On the other hand, these data have obvioudy their problems. Firdt, the time series dimension of
the data (8 years) is rather short. Second, some intermediate goods produced a home are not
traded internationaly. Nevertheless, we bdieve the topic to be of such economic and socid
sgnificance, that a willingness to experiment with trade data is judtified, specialy since the most
important goods are probably exported and/or imported.™ Our first messure of product variety is

8 Compare Feenstra (1994), Proposition # 1.

® The classification distinguishes about 6400 commodities. Data were collected from the OECD database
INTERNATIONAL TRADE BY COMMODITIES STATISTICS - ITCS Classification, Paris 1997. All data are
espressed in current US $. In principle it would be preferable to use national production data but they are
neither available at a sufficiently disaggregated level nor are the available data consistent across countries.

19 |n their extensive discussion of quality and variety, Grossman and Helpman (1991) and Coe and Helpman
(1995) and Bayoumi et al. (1999) have focused on levels of investment in R&D at home and abroad. A clear

continued



export variety in country i (i = 1, ..., 18) relative to the US (DPVgy). The results for 1989 - 1996
are summarized in Figure 1, which we invite the reader to review. The firs impresson is that
export variety in dl countries under investigation is lower then in the US™ The degree of rdative
export differentiation is highest in Canada, followed by France, the UK, Germany, Denmark and
Italy. In contrast to this group of countries, the degree of export variety is much lower in Greece,
Portugd, Norway and Turkey. The lowest ratio turns out for Iceand. One problem with
indicators of product variety focussng solely upon export data is that even when differentiated
inputs are not produced at home they are in principle available in other countries through trade. In
other words, product variety in any country does not only depend on exports but potentially aso
upon imports. As a second measure of relative product variety we have therefore calculated
product variety relative to the US based upon exports and imports DP Viyy,. The results are given
in Figure 2 below. With the distinguishable exception of Icdand, relative product variety in the
various countries now looks much more like in the US. Findly, we have dso cdculated both
product variety measures for secondary industries which rely much more on differentiated
products and therefore fit the idea of endogenous growth much clearer than primary industries
that rely more heavily on natura resources OPVzy.sec ad DPViexnrsec).”2 The results for this

subsample of the whole dataset are given in Figure 3 and 4.

problem here is that the lag between R&D expenditures and the production of new varieties could be very
long. Furthermore, it is aso the case that many improvements in quality and variety can be realised without
any R&D expenditure being incurred. In particular, increases in variety can occur through imitation, which
involveslittle or no R& D expenditure.

! Negative (positive) values for the index indicate lower (higher) product variety than in the US. The negative
numbers are aresult of thelog transformationin (18).

2 Industrial coverage of the ITCS classification groups industries into 'Primary Products (textile products,
wood products, paper & printing, rubber products, primary metal, leather products and stone, clay & glass)
and 'Secondary Products' (food products, beverages & tobacco, apparel, chemicals & plastics, fabricated
metal products, machinery, electrical products, transportation egquipment and instruments).

10



Figure 1: Relative Product Variety Based Upon Exports

—— AUSTRALIA

FRANCE

2 9% W %5 %

—— JAPAN

89 90 91 92 93 94 95 96

—— SWITZERLAND

0-//\/\_~

8 9 o1 92 9 % 9% 9%

SPAIN

92 93 9% 95 96

—— SWEDEN

0 o0
2 2
4 ] -4 J
5 6 4
8 -8 4
-10 T T T T T T -10 T T T T T T
89 %0 o @ 93 o % % 89 90 o @ 93 9 9% %
— BELGIUM CANADA
0
04
24
_//~ -10 4
4
1 20
8 4
-10 T T T T T T -30 T T T T T T
89 % a @ 93 73 % % 89 90 o @ 93 9% 9% %
GREECE
04 o
2
-5 -4 4
-6 4
-10 8
-10 |
-15 T T T T T T -12 T T T T T T
89 %0 a @ 93 94 % % 89 90 a @ 93 9 9% %
—— NORWAY PORTUGAL
0]
0
N /_/\
10 4 2
-15 4 ]
20 J
-6 4
25
20 | -8
-35 T T T T T T -10 T T T T T T
89 %0 o @ 93 9 % % 89 90 o @ 93 94 9% %
TURKEY
0
o
= | 2]
“ _\/\/\
-100 6 4
-8
-150 r r r T r - -10
89 %0 a 92 93 o 9% % &5 ) ) = o0 & %
—— ICELAND ENMARK
o o
2]
5
-4
6 4
-10
-8 J
-10 -15
T T T T T T T T T T
8 90 o @ 93 [ 9% 9 89 90 o @ 93 [ 9% %

11

FINLAND



Figure 2: Relative Product Variety Based Upon Exports and Imports
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Figure 3: Relative Product Variety Based Upon Exports of Secondary Products
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Figure 4: Relative Product Variety Based Upon Exports and Imports

of Secondary Products
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When the two obsarvationss and ¢ in (13) - (18) are interpreted as two successve observations
in time, than time series for product variety in individua countries can be caculated. Figure 5

below gives annual indices for product variety in the United States for the years 1989 to 1996,

Figure S: Index of Product Variety in the U.S., 1989 - 1996
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The four time series indicate that product variety in the United States has hardly changed at all
over the sample period.

4. Econometric Results

This paper utilizes an estimation method that exploits the full time dimension of the data by using

al the information from a full pane rather than just the time-averaged information from a cross-
section. The choice of the ligt of regressors depends upon equation (11). All variables are

3 To save space, the time series for the other OECD countriesin the dataset are not reported but are available
from the authors upon request.
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expressed relative to the US since the product variety measures are given in ratio form.** The
relative investment share, 17, is added to the regressions to capture different per capita income
levels arising from different levels of investment in physical capitd.™ In addition to the product
vaiety indices which are the varidbles of immediate interest, additiond control varigbles were
included in the regressons. The 'fixed effects are controlled for directly through country-specific

dummies. The advantage of including ‘fixed effects is that we are explicitly holding condant a
bunch of factors which are very difficult to control for in cross-country comparisons (either
because we are not sure of what these factors are or because we do not have the necessary
data). Thisisimportant because it dlows us to get a clearer picture of the interactions among the
variables highlighted by the theoreticd moded presented above. A find ingredient are country-

specific time trends.™® The basic mode for country i and time ¢ thus becomes

(19 Y.=a,*d.T +b 1y.+g DPV.te. i=1,.,18 t=1989,..,1996

where Y, is per cgpita GDP in country i relaive to the US in percent (PPP, constant 1987
internationda $), 17, is defined as the share of investment in GDP in country i relative to the USin
percent, and DPV, is product variety rdative to the U.S. The a; (d;) parameters represent the
fixed effects (country-specific time trends).’” The country effects control for any persistent
differences across countries, such asinitid conditions, higher level of technica know-how, culturd
differences, higher government investment expenditures, or freer access to knowledge.® One
potentia problem with equation (19) isthe variable 7Y;, needs to be treated as endogenous. There
is less concern about the endogeneity of the product variety measures since they have been
derived from completely different datasets and there is therefore no possibility of correlation due

1 Canova and Marcet (1995) argue that such a normalization should eliminate a significant part of the cyclical
noise in the data.

>y, and 17, were cal culated using data from the World Development Indicators 1998 database.

8 We have included a set of year dummies which should largely take care of the contemporaneous correlation
across countries.

¥ The methodology followed by the vast majority of researchers up to 1995, i.e. cross-sectional regression,
was based on the hypothesis of a growth process characterized by a smooth path towards a steady state. As
Islam (1995) and Caselli et a. (1996) have demonstrated empirically that this underlying hypothesisis invalid,
we have used panel data estimates which are not subject to this restrictive hypothesis on the growth process
and allow for heterogeneity in steady state output levels.

'8 Since we include country dummiey variables, we cannot include initial per capita GDP which also varies
across countries but not over time.
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to common trends arisng anong macroeconomic variables. In order to ded with this causdlity
and smultaneity bias, we have produced /7 edtimates of equation (19) that dlow for
heteroscedadticity of generd form.

Prior to estimating equation (19) we have, however, andysed the univariate time series properties
of the variables under consderation. Im et d. (1995) have presented an ADF-type unit root test
which increased the power of univariate unit root tests by exploiting the pand structure of the
data.”® The null hypothesis being tested across unitsis Hy: b; = 0" i against H: $ i st. b; < 0
where b; are the coefficients of the lagged levels terms in the individua ADF equations. Due to
the heterogeneity each equation is estimated separatdly by OLS and the heterogeneous pand test
datigtic is then obtained as the (studentized) average of the test Satistics for each equation. The ¢-
bar gatisticis given by:

JNE - E .1b,=0))

JVar(,|b,=0)

(20 G=

where ¢-bar isthe average of the individua ADF ¢-gtatistics and the other two termsin (20), E(3
and Var(¥, are the associated means and variances, respectively, for which Im et a. (1995)
provide values on the bass of smulations for various lag lengths and sample sizes. Under the null
hypothess of a unit root this Satigtic has a sandard norma didribution and is vaid in the
presence of heterogeneity across units as well as resdud seria correaion across time periods.
Under the dterndtive of Sationarity, this Satigtic diverges to negetive infinity. Table 1 presents the
t-bar satigtic.

9 Based upon Monte Carlo evidence, the Im et al. (1995) unit root test for heterogeneous panels has
substantially more power (and better small sample properties) than individual ADF tests.
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Table 1: Panel Unit Root Tests for the Sample of 18 OECD Countries

Without Trend | With Trend
Y -43.66 -15.23
1Y -23.79 -19.04
DPVex -19.57 -15.18
DPV exiv -41.31 -13.43
DPVex.sec | -31.76 -12.99
DPVexissec | -51.38 -16.54

Notes: The statistics have been cal culated using demeaned data.

All +-bar gatigtics easly rgect the null of nondationarity. This implies tha we don't have to
congder cointegration tests for panel data® The IV estimation results are available in Table 2
below.

Table 2: IV Growth Regressions for the OECD Countries

Y 0.18 [0.14 [0.18 [0.16
(6.8) |(6.4) |(6.6) |(66)
18.3] |[7.3] |[8.0] |[7.6]
DPV o 011 |- - -
(3.5)
[2.6]
DPVEX[M - 0.39 - -
(3.7)
[3.4]
DP VEX—SEC - - 0.09 -
(3.0)
[2.6]
DPVEX[M_SEC - - - 0-37
(2.4)
[2.3]
N'T 126 |126 |126 |126
Reof thefirs sage | 0.99 |0.99 |0.99 |0.99

Notes: Standard ¢-values are given in parentheses while White's heteroscedasticity-consistent ¢-values are
given in square brackets below the coefficients. The sample period is 1990 - 1996. The country-specific fixed
effects and the country-specific time trends are included but not reported. F-statistics indicate that both sets
of dummy variables are significant at the 1 percent level. See text for data definitions and sources.
Alternatively, we have also estimated (19) with AR1-/7 methods but the r -coefficient turned out insignificant.

% McCoskey and Kao (1998) and Pedroni (1999) have recently proposed various residual-based cointegration
tests for heterogeneous panels.
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Table 2 reveds two main conclusion. Firg, dl coefficients are Sgned in a manner consstent with
the theoreticd modd. The coefficients of the relative investment share and the product variety
messures are significant in al four equations® This implies that investment in physical capital does
not carry dl the information relevant for economic growth. Second, an interesting result is that the
coefficients are amilar for al products and for secondary products. Overdl, the generadly postive
association between product variety and per capitaincome provides some degree of confirmation
for the semi-endogenous growth model presented above.?

One potentia problem and bias of the cross-country estimatesin Table 2 may bethat dl variables
are normdized rdative to the U.S. Supposing that the model works fine for the U.S. with eight
time series observations and that the observations for the variables in the other countries are white
noise, the moddl test should be insignificant.* But by measuring each country relative to the U.S,
the American modd is replicated in al other countries as they are measured relative to the U.S.
This reduces the standard error of the estimated coefficients and at the same time, a bias emerges
in the estimated coefficients in the direction of the American modd. In other words, the empirica
tes of the product variety theory presented above may not be invariant to the empirical
gpecification. To test for the robustness of the results, we have therefore estimated the equation

) y,=a,+d. 7 +biy,+g Dpv, +e, i=1,.,19,t=1989,...,1996

where y;, is the logged level of per capita income in country i, iy; is the investment share in
country 7 in percent, and Dpv;, is the index (1989=100) of product variety in country i relative to
the product variety in 1989 for the country in question (compare Figure 5 for the U.S. measures).
In other words, equation (21) does not contain any information about the level of product variety

2 Thisresult is consistent with the empirical evidence for Korea, Taiwan and Japan in Feenstra et al. (1997)
and (1999).

% As the paper measures product variety in traded goods and not only capital goods, an aternative
interpretation of this result, however, is the demand theory formulated by Linder (1991), where high income
countries have a more advanced and differentiated consumption structure. According to Linder’s (1991)
theory, the causal link runs from real income per capita to the degree of product variety. Barker (1977)
acknowledges the contribution of Linder (1961) and develops a similar variety hypothesis according to which
consumers love variety and therefore exports and imports tend to increase more than proportionally with real
income per capita.

% This objection raised against the empirical evidence in Table 2 does not seem to be rather realistic given the
visua impression from Figure 5.

19



across countries. The a; (d;) parameters again represent the fixed effects (country-specific time
trends) which have been included to capture cross-country differences in Steady dtates arisng
from arich set of conditioning variables. A find feature of equation (21) is that the number of

observationsincreases with 1° 8. The 71 estimation results are given in Table 3 below.

Table 3: IV Growth Regressions for the OECD Countries

iy 0.01 [0.01 (001 [0.01
3.7 (29 |39 |40
[3.6] |[2.6] |[3.7] |[4.0]
Dpviy 0.001 | - - -
(0.4)
[0.4]
DpVEXIM - 0.001 | - -
(1.6)
[1.3]
DPVEX-SEC - - 0.001 | -
(0.2)
[0.3]
DPVEXIM.SEC - - - 0.007
(0.6)
[0.6]
N°T 133 |133 |133 |133
R2of thefirgsage [(0.99 [0.99 |0.99 |0.99

Notes: Standard #-values are given in parentheses while White's heteroscedasticity-consistent z-values are
given in square brackets below the coefficients. The sample period is 1990 - 1996. The country-specific fixed
effects and the country-specific time trends are included but not reported. F-statistics indicate that both sets
of dummy variables are significant at the 1 percent level. See text for data definitions and sources.
Alternatively, we have also estimated (21) with AR1-/V methods but the r -coefficient turned out insignificant.

Ovedl, the results for the invesment share variable are quditatively smilar to the resultsin Table
2. On the other hand, the four product variety measures lose their sgnificance. In other words,
the pand results point to the strong rgjection of Dpv,, in equation (21). To put two and two
together, a "sdomonic” interpretation of the results is that the cross-country level of product
varigly in (19) is more informative when trying to determine relaive steady Seate income levels
than the pure time series dimengon within countries. Another fair concluson is that the sgnificant
results in Table 2 are mainly determined by the cross-sectiona variation in the data. One reason
for this might be that the short sample period does not alow to separate short-term fluctuations

from long-term growth dynamics.
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5. Conclusions

Understanding growth is surely one of the most important tasks in economics. This paper is part
of an upsurge of empirica work on growth and tries to shed some light on the rdative merit of
models emphazisng the importance of product variety. The didtinctive fegture of this paper
consds in caculaing direct measures of product variety relative to the US for 18 OECD
countries from 1989 to 1996. Although the issue is 4ill far from being seitled, the merging
conclusion is that the index of relaive product variety is ggnificantly correlated with reative per
capita income levels. The empirica results have some implications for the debate between
openess and growth which normally is rather silent on the issue of the mechanism through which
this robust empirica relationship occurs. In this paper we have identified one channel through
which increased trade may lead to growth, namely a strongly outward-oriented trade regime
makes a greater variety of products and technologies available. However, the assessment of the
performance of the various product variety indices for a larger set of countries and longer time
gpansisimportant and has to be investigated when additiona deta are available. We leave this for
future research. In the meantime, maintaining outward-oriented pro-trade policies can have

sgnificant benefits.
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