Consumption Structure and the
Pattern of Economic Growth

Junko Doi !

This paper studies the relationship between consumption
structure and economic growth by constructing a two-sector
variety expanding model. We classify the goods into two groups
based on difference in the elasticity of substitution, and
consider how the change of consumption structure affects
economic growth. We consider the change as shifts in demand
from the goods having higher elasticity (more competitive) to the
other (less competitive) goods. As a result, we find that the
growth rate is U-shaped.
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I. Introduction

The purpose of this paper is to investigate the relationship
between consumption structure and economic growth using an
endogenous growth model. In the real world, as income increases
in the process of economic growth, consumers’ preferences for
goods and services evolve, and hence consumption structure must
change. If the preference of consumers shifts to goods with higher
technological improvements, economic growth will occur, and vise
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versa. Therefore, we can also consider consumption structure as
one of the engines of economic growth. Recent research studies of
endogenous growlh theory have locused on increasing productivily.
However, there is little discussion on the relationship between
consumplion structure and economic growth.

Otaki (1997) considers economic growth considering explicitly the
exlernalily ol consumplion. Malsuyama (1992) explains, on the
other hand, economic development as the difference of income
elasticity between agricultural goods and manufacturing goods.

In contrast to the existing literature, this paper investigates the
relationship between economic growth and demand structure of
goods having dillerent elaslicities. The dillerence in price elaslicily
is related to the difference in the mark-up ratio in the goods
markel. In other words, the dillerence in price elasticity leads o
difference in the degree of competitiveness. That is, the higher the
price elaslicily of demand, ihe more compelilive is the goods
market. Similarly, the lower the price elasticity of demand, the less
competitive is the goods market. The purpose of this paper is to
explain how a change in consumption structure of goods with
different degree of competitiveness affects economic growth.

CES wulilily [unclion ol the Dixit-Stiglitz lype, which incorporates
incomplete substitutability between different goods, can explain
increases in the variely ol goods. Grossman-Helpman (1991) uses a
utility function of this type, and analyzes the relationship between
diversily of consumplion goods and economic growih. However, this
utility function assumes that the elasticity of substitution among
different goods is the same. Since its elasticity is equal to the price
elasticity of demand for all goods, this means that the mark-up
ratio for all goods is the same. As a result, the demand for all
goods is symmelric in equilibrium, and demand structure does not
change in the process of economic growth. Accordingly, using this
ulilily [unclion, we cannol analyze the relalion belween economic
growth and changes in demand structure of goods with different
degree ol compeliliveness.

In this paper, we construct a model that takes into account the
consumption structure based on Grossman-Helpman model, and
analyze the relationship between economic growth and changes in
demand structure of goods having different degree of competitive-
ness. For this purpose, instead of assuming thal the elaslicity ol
substitution among all goods is the same, we classify the goods
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into two groups based on difference in elasticity of substitution. In
other words, we assume that one group has higher elasticity of
subsliluion than the other. The dillerence in the elaslicily of
substitution between the two groups of goods leads to difference in
the price elasticily ol demand belween them. This implies that the
two groups of goods differ in their mark-up ratios. Although the
variely in each group may increase over lime due lo lechnological
progress, here we assume that the elasticity of substitution among
the varieties in the same group is the same.

Dividing final goods into two groups, we analyze how a shift in
demand from the more competitive to the less competitive goods
allects economic growih. Is the growlh rate raised or lowered by
such a shift in demand? This is the problem to be examined in
this paper. The paper is organized as [ollows. Seclion II presenls
the model. Section III discusses the determination of the growth
rale. Seclion IV shows (he relaltionship belween consumplion
structure and the pattern of economic growth. In Section V, we
consider welfare. Section VI discusses the main results. Section VII
concludes with summary of results.

II. Basic Setup

We consider a closed economy with a constant population and
[ull employmenti. We divide goods inlo iwo groups according 1o the
difference in the elasticity of substitution. Consumers are assumed
to purchase both groups of goods. Let us denote one group of the
goods with small elasticity of substitution (non-competitive or less
competitive goods) as N, and the other group with the large
elaslicily ol substilulion (more compelilive goods) as M. Varielies in
each group increase through R&D activities.

A, Consumer’s Behavior

A representative household maximizes his or her utility over an
infinite horizon, as given by

U= [ "uic)e "dt, (1)

where  is the subjective discount rate. We assume that the
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instantaneous utility (ulc)=1Inc) is given by:
Inc —alney +(1 —a@llney —aoln o — (1 —a)In(l — a), 2)

where ¢y and cy sland lor the household’s consumplion of each
group of goods, and & is a parameter (0<g-<1).1 This utility
function implies ¢—ca'ew ¢/ of(1—a) *.

Aggregate consumption in each group is expressed as follows:

g 1

Cu={f" i it~ ", @)

Cul [0 A7 @

where m and n stand lor the number ol available varielies al lime
i. Tt is assumed that varieties increase due to R&D activities. xun
and xy denole the quanlily of consumption ol brand i in group M
and hrand j in group N, respectively. 2 and y are the parameters
showing the elasticity of substitution between any two products in
the same group, and are assumed to satisfy 1< g2< . Each of
them is equal to the price elasticity of demand for each group of
goods. Therelore, the ith good in group M and the ith good in
group N are different in their price elasticities of demand.
Define the aggregale expendilure ol the household as [ollows:

E
T = Pucy + PacCr, 5]

where E is aggregale expendilure, P.(x —M,N) is the price index ol
the group «, and L is constant labor supply in this economy.2

The housechold delermines the demand for each group ol goods lo
maximize his or her utility subject to this budget constraint. The
first order condition is

'This means that the household cannot switch expenditure away from
high priced group. |

*Denote that the price index on the group of M(Pw) Is Jo’”pl[m] dii™? and
similarly on the group of N{Py} is {j(:p[‘w’ dl .
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oE (1-a)E
R —— (©)
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We now turn to intertemporal optimization., Substitutinng (6) into
(1), we obtain the indirect utility function

U= [ [anE—InPy + (1 - a)(InE—InPy)
—alna—(1-a)in(l —alle “dt. (7)

A household maximizes (7) subject to the intertemporal budget
constraint given by

V=rV+iL—E, (8)

where V is asset (total value of firms), r is the interest rate, and
is the wage rale. We [ind thalt the evolulion of aggregale
expenditure, E, should satisfy

— T 9

B. Firms

In this subsection, we consider producers’ behavior. In our
model, the R&D sector creates blueprints and firms in the goods
seclor produce dillerentiated goods based on the blueprints.

We assume that once the producer of consumption goods buys
the design lo manulacture consumplion goods i, il can become ihe
monopolistic supplier of this type. This economy is endowed with a
single primary laclor of produclion, which is labor.? Labor is
allocated between the manufacturing sector and the R&D sector.

a) Manufacturing Firm
It is assumed that the manufacturing firm is monopolistically
compelitive. The monopolistic supplier ol brand k maximize profil

*Te assume the homogenous labor, the wage paid by each other can be
expressed by w.
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max mi=pPXe — WXe, kK=M,N,. (10}
We assume thal one unil of labor is required io produce one

unit of goods. The first order condition for profit-maximization
yields the simple mark-up [ormula

I, o= 8.7 (11

As this equalion shows, in equilibrium, prices of goods in the same
group are the same, so that demand for them is also the same,
that is, xw—x and x;—x. This leads to the equalily ol prolits in the
same group.4

These profils will be paid Lo shareholders as dividends. This gives
the no-arbitrage condition

+ X ¥ =M,N, 12)

where v, is the value of the firm, which is equal to the present
discount value of profit. Moreover, the firm has to pay the price of
a patent to the R&D firm. Competition in the patent market make
the value of [irm equal 1o the patenl price. In equilibrium,
therefore, the manufacturing firm eams no net profits, as the result
ol compelition.

b) R&D Firm

We now consider an R&D firm which is creating a new design. It
is reasonable to assume that the production of a new design
depends on the existing stock of knowledge.

In addition, we assume that the R&D firm in each group can
only use the exisling stock of knowledge in ils own group. In this
sense, R&D is sector-specific. New knowledge is produced by using
the exisling slock ol knowledge and labor.

We assume the production function of the R&D firm which
creates the new design is,

*See Appendix,
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}if: 52LRx X x=mn [13)

where &, is the parameter representing the productivity of R&D
activities and Ly, is the amount of labor employed by the R&D
firm.

Everyone can enter into R&D activities ireely. Therefore, in
equilibrium, excess prolils become zero as a resull of [ree entry.
Thus we obtain from the first order condition of profit-maximization

w= 5,0, x. (14)

Let us consider the labor market. Denoting m/m=gn and f/n=
g, and taking into account (13), we can express the amount of
labor as Lpm—@m/ 8m and Lpn—ga/ 8a. Therelore, the [ull employment
condition becomes

Um On
=+ .
Gm Sn

L=Ly+1Iyx+

III. Balanced Growth Path

We say thal the economy is al a sleady slate when the rale of
variety expansion for each group of goods (g..g.) is constant.

Lel us selecl labor as numeraire and sel the wage rale lo unily.
This economy has no transition and is always at the steady state.b
Thus, [rom (14), we [ind the relaion Owm/vw— —Gm, Un/Usn— —Gn.
Accordingly, the capital market clearing condition is

6;1 67"
1 Ln— *Qna*jLM- (16)

r'— —gn+

Since one unil of production of consumplion goods requires one
unit of labor, (3) E]lnd (4) can be rewritten as Ly :J; )nxnfdi:CNnﬁ and
Ly — j;)”i’cwdifc.wm‘ir, respeclively. Using these relations and (rans-
formating (6), the total amount of labor employed in the firms of

°In following discussion, subscript i and j are dropped.
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each group producing consumption goods is

1—1
Ly= bﬁ E. (17a)

1
(1-a)E, (171)

These equalions mean ihat the amount ol labor employed in each
sector can be expressed as a function of the elasticity of
substitution and the expenditure in the each group. Also, from the
definition of assets, using (14), we have V=_(=(8m+ 6n)/dm 4.
From (8), since the expenditure can be rewritten as E= p4+L, the
expendilure in the wage unil is always consiant. Then, [rom (9) the
interest rate is always equal to the subjective discount rate (r= p).
Therelore, the rale of lechmological progress in each group can be
written as

Sn
gu:? alpd+L)—p, (18a)

Sm
Q‘m=7[1—a'][pd+L]—|O, [18b)
re

The lower the elasticity of substitution (A3, ), the lower the
subjective discount rate (o) and the more efficient R&D’s (S 54,
the higher is technological progress.

Next, let us consider economic growth. Here, we define the
general price level P as P—P¥Py |

Then, from substituting (6) into c, aggregate consumption is given
by

(19)

E 1
cC=—" —.
L P
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This equation implies that the growth rate of real income per
capita® is equal to the growth rate of consumption. Therefore, the
rate ol economic growlh is given by

gy -2, e
c =4 = B_lgu lgm

By —
P

That is, we can express economic growth in lerms of the rale ol
technological progress and the share of expenditure on each goods.

IV. Consumption Siructure and the Pattern of Economic
Growth

Let us consider the relationship between the growth rate derived
above and the consumption structure. Equation (11) means that
the smaller the elaslicily ol subslitution is, the higher is the
mark-up ratio, and vice versa. In this paper, we define the change
in the consumplion struclure as a shill from the group ol more
competitive goods to that of the less competitive goods. That is, we
invesligale how economic growth is allected by a change of the
share of expenditure on each group of goods (a). We think of the
change of share as a change in consumer’s preference.

Proposition 1

The patlern of economic growlh is U-shaped in the change in the
consumption structure. The growth rate is minimized when the
expendilure share o is equal o T'/(®@+ '), where @ — §./R(5—1)
and I'= 8w/ 7(7—1).

Proof. Rearranging (20) by «, the growth rate is

r , r
o+ D+

ge=[(@+ 1} e 1 (e D)~ o, (21

In equilibrium, aggregale expendilure is equal 1o the income,
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where

6 n 8”]

BA-1) riy—1)°

The effect of a change in & on g. is,

—L 2D+ ) a2 pd+L). (22)

Therelore, within the range o< T /(®+T'), as « becomes large, the
growth rate slows down and vice versa.
Q.E.D.

The higher expenditure share on the less competitive goods
promoles lechnological progress in this group, since the demand [or
this group increases. Similarly, it slows down technological progress
in the group ol more compelilive goods. Al [rsl, such negative
effect decreases economic growth. However, the growth rate will
increase as the rale ol lechnological progress [or less compelitive
goods dominates. Accordingly, we will show that the pattern of
economic growth is U-shaped as the share of expenditure on the
less competitive goods increases.

Proposition 2

If the difference in the elasticity of substitution between two groups
is large (small), then higher expendilure on ihe less compelilive
group will increase (decrease) economic growth (Figure 1, 2).

Progf. From (21), since the growth rate is quadratic equation in «,
the axis is expressed as

Therelore, the localion of @ is delermined by R&D elliciencies and
elasticities of substitution. If @>=(<])1/2, the denominator should
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satisfy the following condition,

= 7;«: (24a)

1 ylr—1) Sm
o5 —>x
2 BlB8-1) Sn

(241)

That is, the location ol « is delermined by rales ol elaslicies and
R&D efficiency between two groups. Because we assume j > 3, the
larger the difference between » and & is, the further the vertex
shifts to the left. Therefore, at small values of @, the growth rate
will turn from a decreasing phase to an increasing phase (Figure
1).

Similarly, if the difference between  and £ is small or &, is
larger than &m. the verlex moves more lo the right. Then, the axis
will be at a value larger than 1/2. Accordingly, even if ¢ is large,
the growth rate is sUll low (Figure 2).

Q.E.D.

The intuition behind this proposition is easy to understand. The
change of ¢ gives the growth rate a positive effect and a negative
effect. The former is [rom an inecrease in demand for less competi-
tive goods. The latter is from an decrease in demand for more
compelilive goods.

If the difference in the elasticity of substitution between the two
groups is large, then lechnological progress in the more competilive
goods sector (gn) I1s considerably low compare to that in the other
sector. Therefore, g, does not affect the economic growth rate (g..
even if demand for this group decreases. In this case, since the
positive effect dominates the negative effect, g. gets higher as ¢«
increases (Figure 1J.

On the other hand, in the case where the difference in the
mark-up ralio belween the (wo groups is small, the higher
expenditure on the less competitive group may not raise the rate of
economic growlh (Figure 2), since ihe negative ellect dominaies the
positive effect until & becomes considerably large. As a result. the
growth in less competitive goods can not promote economic growth.
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FIGURE 1
Tiiz PATTERN OF EcoNoMICc GROWTIL IN TIIE CASE WIIEN TIIE DIFFERENCE
IN THE ELASTICITIES OF SUBSTITUTION BETWEEN TwO GROUPS Is LARGE
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FIGURE 2
Tiie PATTERN OF EcoNOMIC GROWTIL IN TIIE CASE WIIEN TIIE DIFFERENCE
IN THE ELASTICITIES BETWEEN TwO GROUPS IS SMALL AND &m IS LARGER
TIIAN &
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Corollary 3

From (20), the smaller F and ¢ are, the larger is the rate of
lechnological progress. However, the ellect ol changes in 8 and »
on the growth rate depends on the value of «.

The result that less competitiveness between goods leads to a
higher rale of economic growlh is similar lo thal derived [rom
Grossman-Helpman (1991). In their model, getting monopolistic
profits is an incentive for R&D activities. Accordingly, less
competition will lead to a higher growth rate. In this paper, we get
the same result because we used the same engine of growth. In
addition (o these resulls, since we divide the goods into 1wo
groups, we can consider the effect on the growth rate due to
changes in 5 and y. As is discussion above, ils ellecl depends on
the value of .

V. Welfare

In this section, we will examine the welfare effect due to changes
in the share of expendilure between the lwo groups ol goods. From
(6), the evolution of the price of each good is given by

Py 1 Pu 1 25
RN - ,8—1 G ) Y.

Py ¥

We can see from (25) that the prices of both goods decrease due to
lechnological progress. II we sel the initial number ol available
varieties for each group as mp and ny respectively, prices can be
wrillen as

By

_1
Py—npe 2 i

alpA+L)— o } ! T ?:"' (L-aled+L—o } . (26)

Py—moe >

Substituting these into (7), we obtain the present value of utility at
the steady state as
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~ 1
U=—-1]—gn no—(1—-a)n no
£

(1-a)

—

Sm

- S :
(?a(pAJrL)* e ] +

|

4 l-allpd+L)— o
F (1-alled+L)—p |

+In L+1In (p4+L)]. (27)

The change in utility due to a change in « can be expressed as:

-~

olU 1
= [—ln mp+1n mg
da el

L PR P N —
BB -1 B-1 y-1

o] ©8
From this, it is clear that the patterns of economic growth and
ulilily are the same. However, the value [or the latler will now also
depend on the subjective discount rate (p), the difference in the
initial number ol available varielies (mo.ng) and the dillerence in the
reciprocal of the degree of monopoly (3, ) minus 1 between the
two groups. Therefore, when the growth rate is minimized, welfare
is also at its minimum.

VI. Discussion

In this paper, we have focused on the elasticity of substitution in
goods and analyzed the relationship belween economic growth and
consumption structure, It turns out that the difference between j3
and y plays an important role. We have seen that the elasticity of
substitution is reflected in the degree of competition in the goods
market. What goods are classified into the group of less competitive
goods or more compelilive goods? Hall (1988) and Nishimura et al.
(1999) estimate the mark-up ratios of different industries. The
lormer uses the 1953-84 dala of 26 indusiries in the Uniled Slates,
and the latter Japanese firms in 21 industries of 1971-94.7 From
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their results, we can find that Rubber products, textile and
automobiles have a low mark up, on the other hand, electrical
machinery has a relatively high ratio in both countries. Nishimura
et al. (1999) point out that industries, which charge low mark-up,
internationally compele with rivals. Theorelically, when the markel
is perfectly competitive, firms charge zero mark up ratio. Therefore,
it is [air 1o say thal the more rivals a [rm has, the less the mark
up ratio is. However, from a different point of view, we may think
of more competitive goods as ones in new industries, and less
competitive goods in already existing industries. In the former,
there are few similar goods in the market, so the consumer will
have limited subsiitules [or this good, and therelore, low elaslicily
of substitution. Firms producing those goods will have few rivals,
so lhey can have a high degree of monopoly in the markel and
thus can impose a high mark-up rate. Such firms will have a high
monopolistic profil, and, consequently, a high rate ol iechnological
progress. From the latter point, let us reinvestigate Hall(1988) and
Nishimura et al. (1999) again. In their papers, we find that the
mark-up of textile industry (2.578 in the U.S. and 1.133 in Japan)
is smaller than the electric machinery industry (3.086 and 1.305)
in both countries, and communication in the United States (36) is
too high. This provides an example that goods in new (old) industry
are less (more) compelilive ones.

Based on this classification of goods, at first, let us see the
economy in the Uniled States. Following estimation by Hall (1988),
we find that the mark-up ratios of American Industries considerably
differ among industries. The ratios are set in a wide range from
around 1 to 36.8 This case is illustrated by Figure 1. The 1990's
boom in the United States can be explained by strong consumer
prelerence, and, therelore, higher expendilure, lowards goods in the
newer industries such as IT goods. When more people prefer goods
in new indusiries, more labor will be allocated lo R&D aclivilies in
these industries. As a result, higher economic growth will be
achieved. We also nole thal the gap in elaslicilies ol subslitulion
between IT goods and goods in other existing industries is large.?

"We cannol simply compare wilh their resulls, since their analysis dilfer
not only in data but alse in methods.

"Excepl for petroleum and coal products, and wholesale trade.

°Hall shows that the communication indusiry charges high mark-up ralio,
which is around 36. Since Hall (1988) uses dala [or the years 1953-84,
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The large difference between £ and y means that a group of new
industry has the bigger difference relative to the old. That is, the
smaller /2 is, the newer industry is, which raises economic growth.
As a result, if the economy devotes more expenditure to goods in
the new industries, il will achieve a higher growth rale.

Next, we consider Japanese industries. Nishimura et al. (1999)
eslimale the mark-up ralios ol Japanese [irms in 21 industries,
and show that among 21 industries, the average mark-up is
around 1.1 in 13 industries, and in 9 industries the industry-
average mark-up exceeds 1.2, Expressing the mark-up ratio by
substitution of elasticity, the value of markup, 1.1 is around 8,
similarly 1.2 is around 5. This means there is litlle dillerence
between /4 and y in Japan. This is the case of small gap between
B and y as shown in Figure 2. Even il the demand [or new goods
is large, the impact of a decrease in demand for old goods is
strong, and therelore, the rale ol economic growth is reduced. This
is the case when growth of new industries may not raise economic
growth. It seems that change in consumption structure in Japan
through IT revolution cannot so much affect the growth rate of
Japan as the United States. We may say about this that Japan is
dilferent [rom the U.S. on the gap helween the degrees ol
competitiveness of two groups, and hence the economy in the U.S.
is close lo Figure 1, bul, in Japan is Figure 2. On the other hand,
let us look back high-speed era in 1960's-70's Japan. At that time,
there remained many restlriclions 1o trade goods, tarill sysiem or
exchange system, and so on. Therefore, we can divide goods into
two types, which one has already opened and the other closed yet
to the world. That is, the large difference between competitiveness
that existed in Japanese market. This case is illustrated by Figure
1. Although Japanese cconomy somelimes experienced that growth
rate decreased during that era, the growth recovered as consump-
tion slructure shifls. Because [or consumers expending more on
less competitive goods means to guarantee demand for new
indusiries’ goods, then the [irm invesis more posilively in R&D.
Thus, Japanese economy was able to keep growth rate high,

Finally, let us focus on expenditure share. Observing consump-

there may nol conlain dala of the Inlermel services which staried al 1980,
However, high mark-up ralic ol communication induslry means flew rivals
for this indusiry, and hence there is rooms which other firm can enier,
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tion structure in Japan, Muto (1999] shows that in 1965
consumers expend 36.2% of their expenditure on food, but in 1995
the ratlio decreases 1o 22.6%. On the other hand, communication
takes a share from only 3.5% in 1965 to 11% in 1995. Emergence
of the new industry ol cellular phone and the inlternet leads lo
increasing in communication cost. Sasaki (1996) analyses consumer
demand in Japan, using Japanese Ume series dala lo invesligale
the consumer demand for 16 commodity categories.10 He explains
that the growth of demand for each commodity is determined by
the effects of changes in relative price, real income and time. As
income increases, consumers can get enough goods in the already
exisling industry and buy many more kinds of goods. Then, when a
new good that consumers need is invented by new industry, they
demand il. Hence expendilure share changes.

Considering all these things we can say the following: As incomes
increase and new goods prices [all with technological progress,
consumers can afford the new industries’ (less competitive) goods.
Since change in expenditure share guarantees the demand of
monopolistic industries, technological progress in this group are
increased. This makes economic growth and consumption structure
change more. This paper can explain such growlh aspects by
focusing on consumption structure.

Moreover, we have shown thal the change of consumplion
structure, which means expenditure share shifts from more
compelitive 1o less compelilive goods, gives the growth rate not only
a positive effect but also a negative effect. Therefore, the growth
rate is U-shaped due to such the change. Two kinds of U-shaped
are related to the difference in the degree of competition between
two groups. That is, in the case where the difference is large
(small), we oblain Figure 1 (2) because the posilive [negalive) ellect
dominates the negative (positive) effect. In addition to this, when
expendilure share on ihe less compelilive goods increases, the
amount of the change of the growth rate also depends on the
difference in competition.

10, s
He also shows average budgel share of each ilem,
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VII. Conclusion

In this paper, we considered the relationship between consump-
tion structure and economic growth by constructing a model that
includes the (wo groups ol goods and assumes seclorspecilic
technology. The degree of the newness of a consumer goods group
is reflleclted by 2 and ».

In addition to the usual results that smaller elasticity of
subslilulion leads lo lasler the economic growlh, we have shown
that economic growth depends on the expenditure share, the
difference of elasticity between two gdroups of goods and the
efficiency of R&D activities. When the difference is large, the rate of
economic growth gets higher as the consumption structure changes,
since the posilive ellect dominales the negalive efllecl. However,
when it is small, such change leads only to slow down economic
growth.

Based on these results, we conclude that consumption structure
determines the allocation of labor and is an important [aclor of
economic growth. Thus, we can explain the various patterns of
economic growth by considering the demand side.

Appendix

We show thal the economy slays al the sleady slale. From (17a)
and (17h),

 ar(g-1
G na—ws .

Substituting (18a). (18b) and (A.1) into (15), and rearranging,

=

———Ly—L ], A2
U_m_m yi—L | (A.2)

where (§n+ 8w/ dn 8= A4 =V. Moreover, using (17b)

1
r77(E*L]. (A.3)



CONSUMPTION STRUCTURE AND ECONOMIC GROWTH 361

VvV
Fy
E—0
Steady State
~,

_ ““‘A .
w—1 V-0

/ -
—-L/P

FIGURE 3

TIIE INSTABILITY OF TIIE STEADY STATE
Therefore, we rewrite (9) as [ollows,

EL A
E V £ ‘

Similarly,

V=L{n—1). (A.5)
Therefore, we obtain Figure 3. From these, we find that the steady
slale is unsilable, since the coellicienl of E is posilive. Therelore,
the economy stays at the steady state, that is, it does not have any

transitional paths.

[Received 3 February 2003; Revised 7 April 2004)
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