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Abstract

The purpose of this paper is to refute the generally accepted idea that
a cartel raises producers' surplus at the expense of consumers' surplus. If
firms in an industry expect that a cartel in which the output is allocated
on the basis of the capital equipment will be formed, then each firm tries
to make a larger capital investment than before, which may lead to larger
consumers' surplus. Through this argument, I shall present one of the

reasons why heavy industries had excess capacity in postwar Japan.



1. INTRODUCTION

The purpose of this paper is to refute the generally accepted idea that
a cartel raises producers' surplus at the expense of consumers' surplus.
Through this argument, I shall present one of the reasons why heavy
industries have had excess capacity in postwar Japan.

In the postwar period, the Japanese government focused its attention on
protection and promotion of growing industries. From 1950s to 1960s when
Japanese industries were less competitive than those of other developed
countries, the administration took various methods to protect them;
examples are import restrictions.and the selective allocation of funds to
w~heavy‘industries;:'.When-the*performanceaof an- industry -became worse off
because of business fluctuation. the government not only allowed firms in
the industry to form a recession cartel but also suggested that they should
do so.

Many observers have discussed the effects of recession cartels. Here we
mention only two of theﬁ on which we focus our attention in this paper. The
first is the effect on capital investment. It has been often said that
there 1is "excessive competition in investment"” in postwar Japan. Some
observers argued that "excessive competition in investmént" was caused by
the fact that output under a cartel was allocated on the basis of the amount
of capital equipment (see e.g. Komiya[6] and Imai[5]).1/

Unfortunately, the concept "excessive competition in investment" has not
been well defined as pointed out by Tsuruta[3l]. It is relatively easy to

define the notion in a model. For example, consider the cost function such



that the marginal cost remains constant til]l it reaches some critical point
and then becomes vertical. We may call this critical point the capacity and
say that there exists "excessive competition in investment" if the output
level in an equilibrium is below the capacity. This type of cost function
is not realistic. nor can the definition be applied to general cost
functions.

Nevertheless, the term "excessive competition in investment" has been
often referred to because the competition in investment in postwar Japan
seemed to be harder than normal competition. The normal competition we have
in mind may be that under unrestricted situation. I define competition as
unrestricted if there is néither collusive behavior nor any other
restrictive method. Then we say that competition in investment is excessive
. if. capita). investment. is..greater. than..that..under:.unrestricted--competition.
We use the term "excessive" without any normative sense. Note that the
above definition can be applied to a general cost function.

The second effect of recession cartels is the effect on consumers'
surplus and social welfare. Many observers are concerned with the effect of
cartels and other protection policies on consumers' surplus and ;;cial
welfare. There are three levels of arguments about this. The first, and
the least sophisticated, is that output restriction increases producers'
surplus at the expense of consumers' surplus and incurs dead weight loss
which leads to smaller social welfare. The second is that those policies
would make Japanese industries more competitive., which would lead to larger
social welfare of Japan in the future. This point waé insisted by those who

2/

approved protection and promotion policies. The third. and the most

sophisticated, was presented by Negishi{8]. He argued that social welfare



should be measured in terms of the present value, which takes into account
the loss during the restriction period. Those discussions described above,
however, have a common assertion admitting that the existence of a cartel
lowers consumers' surplus at the very time when the cartel is organized.
The purpose of this paper is to refute this assertion.

When firms in a market intend to raise their profit by forming a cartel,
in order to reach an agreement, it is necessary for every nmember of the
cartel to gain larger profit through the cartel than that in ‘the
unrestricted situation. Competition is restricted by organizing a cartel,
and other things being equal, cartelization raises the price of the producfs
and reduces consumers' surplus. Furthermore. since the increase in

producers' surplus is dominated by a decrease in consumers' surplus, social

~-welfare-declines.

In the case when there are more than one strategic variable that a firm
can choose, the situation may vary. If only one variable is restricted. it
is plausible that each firm competes harder than ever in the other variables
which are not restricted. As is often argued. if the restricted variable is
fixed to a certaia-value. other variables may change so as to increase
consumers' surplus. Even in this case, the restriction usually leads to
smaller consumers' surplus (see e.g. Walsh[13]}). 1f the 1level of the
restricted variable is determined by the choice of the unrestricted
variables, however, consumers’' surplus does not necessarily decline.S/ I
shall present a model in which each firm has two strategic variables, namely
output and capital investment, and show that the output restriction made on

the basis of capital equipment causes firms to make larger capital

investment, which may lead to larger consumers' surplus. This phenomenon



occurs not only because there is the unrestricted variable which determines
the level of the restricted variable, but also because the number of ffrms
in the market is fixed, and no other firm can enter the market even if there
are excess profits. Unlike arguments in standard textbooks, such cartels
may increase consumers' surplus at the expense of producers' surplus.

In postwar Japan, quite a few cartels have been organized as recession
cartels supported by administrative guidance. Most of them were in thé
forms of price and quantity cartels. Since these cartels were not only
legal but also supported by the government, each firm could expect even in
an expansion phase that a cartel would be formed in a recession. If a firm
with larger capital equipment gains larger profits in a cartel, each firm
may have an incentive to make larger capital investment beforehand fo get
.larger. profits.in-comparison-with.unrestricted .competition.

"Among those who are accustomed to the standard theorv of neoclassical
welfare economics and industrial organization, 'a widespread belief éhat
increasing competition will increase welfare (Stiglitz)' strongly prevails
(Okuno and Suzumuraf9])." It is also believed that a cartel decreases
consumers' surplus. If the phenomenon mentioned above occurs, however, a
cartel will cause "excessive competition in investment," and that effect may
dominate the distortion caused by the output reduction. which leads to
larger consumers' surplus.

The contents of this paper are as follows. In Section 2. I shall make a
sketch of the situation of cartels in postwar Japan. It is shown that since
cartels were often organized in the postwar period., it was possible for
private firms to expect that a cartel would be formed in recession. Section

3 describes the effect of a gquantity cartel on capital investment and



consumers' surplus. There I shall show the logic of how a cartel expected
beforehand increases consumers' surplus. Section 4 presehts a model to
clarify the logic presented in the previous section. It will be showﬁ that
a cartel under which consumers' surplus increases can be formed if the cost
and the demand functions satisfy plausible assumptions. Section 5 concludes
the paper.

2. CARTELS IN POSTWAR JAPANZ/

Based on a series of acts concerning exemption from the application of
the Antimonopoly Act, quite a few cartels were organized in many industries.
Table 1 shows the number of cartels which were permitted by the Fair Trade
.;Cgmp?ssiqn.or the relevant;authoritigs;which»have-pnimarycresponsibiiities
for the indusfries in question. At the end of 1963. 1002 cartels were
retained under the major acts which permit certain types of cartels to be
formed.5/ 78% of such cartels were promoted under the Small and Medium
Enterprises Organization Law and the Export-Import Trading Act. Most
cartels were formed among small and medium enterprises. Cartels based on
Section 24 of the Antimonopoly Act which is concerned with exemption from
the application of the act. associatidns of exporters set up under the
Export-Import Trading Act, or Ammonium Sulfate Industry Act are considered
as cartels among big business, which amounted to 67 cases or only 7% of the
total number of cartels. If, however, we count output reduction suggested
by the government (kankoku sotan} and so on as a kind of cartels among big

business (21 cases), shipment of the cartelized products produced by big

business is considerably high.



523 cartels were formed in the manufacturing industry at the end of
1963. Though the cartels among big business defined as above were less than
10% of all cartels in number, the ratio of shipment is 58.8% of that of all
cartels. The shipment of cartelized products amounted to 4 trillion 58
billion yven or 28% of total shipment. The ratio of cartelization which is
measured in shipment was the highest in the textile industry, which amounted
to 78.1%.

How frequent cartels have been organized can be seen in the data of a
particular industry. In the paper and pulp industry, for example, cartels
on cardboard were formed as many as ten times from 1957 to 1973.6/ Those
cartels were formed mainly in recessions. Though some of them lasted only
one month or so., the averagev duration was about half a vyear. Simple

rcalculation“enable"us~to<conélude-thatﬁcartelsmhavefbeen”orgaﬁiiedffnr-about
5 years out of 16 years. As described above, cartels have been organized
widely and continuously in postwar Japan. In such a situation. there was a
good reason for each firm to expect that a cartel would be formed if the
rate of returns declined. More or less, allotments under a cartel were
determined on the basis of capital equipment,-each firm takes such tendency
into account to determine the level of capital investment. Consequently.,
the amount of capital equipment may change in comparison with that under
unrestricted competition. Typical examples are output reduction suggested

by the government in the iron and steel industry and the import quota in the

oil refinery industry.

3. THE EFFECT OF A QUANTITY CARTEL



As described in the previous section, there existed quite a few cartels

in postwar Japan. How did they affect the economy at that time? According
to standard textbooks, given other circumstances, output reduction raises
the price of the products and increases producers' surplus at the expense of
consumers' surplus. The ‘economy incurs dead weight loss which leads to
smaller social welfare. If we looked at the situation in the postwar
period, however, the aboveiexplanation does not fully describe the effect of
a cartel. Since recession -cartels. output reduction suggested by the
government and so on have been legaily organized quite often, private firms
could expect that tﬁere would be output reduction with certain rules if the
market was in a siump. The important point is that the allocation of output
under a cartél was often made based-on the amount of capital equipment or
~past records -of -the-output.  Under-such:allocation+mechanisms,:a firm with
-larger capital equipment can get a larger allotment and gain a larger
additional profit induced by the increase in price. Knowing this, each firm
tries to makecapital investment beyond the equilibrium level under
unrestricted competition. Consequently., the  "excessive competition in
investment” prevails.

This phenomenon has two effects on consumers' surplus. The first is the
direct effect of output reduction. which we shall call the distortion
effect. The second is the indirect effecit which is accompanied by increase
in capital equipment. OthervthingS»béing equal, larger capital equipment
induces larger-output and then larger consumers' surplus in an equilibrium,

which we shall call the strategic effect. These two effects offset each

other. Then the Telative size of the two effects determines the direction

in which consumers' surplus changes.



There is a remark about the above arguments. The output under a cartel
is below the competitive level given the amount of capital equipment. Hence
the firms have incentives to form a cartel because they have already

committed to larger capital equipment and cannot change it costlessly.

4. MODEL
There are n identical firms in a market. No other firm can enter the
market. They produce homogeneous products, and each firm makes attempt to

maximize its own profit.

We consider a two stage game. In the first stage, each firm commits
itself to the fixed capital. equipment, which determines its second‘stage
r‘costufunction;¢“WB¢denoteiby~Kistheramount*ofwcapital%equipment-of the i-th
firm. In the second stage, each firm produces goods. The i-th firm's
output is denoted by xj. The marginal cost of capital investment, which is
made in the first stage, is 8. We set g=1 without loss of generality. The
second stage cost function for the i-th firm is

C(xi.Kj).
Then the total cost that firm i should pay is
C(xi'Ki)+Ki'
We assume that C(xi.Ki) is four times continuously differentiable with

respect to the both arguments and use the following notations:

_ 8C(xi,Ki)
Cx(xi'Ki) = ax. ’
2 R
C__(x,,K,) = 8_C(xi,Ki)
xx i’ 2
axi
for all i=1.2,...,n. Likewise, other partial derivatives are denoted by

Ck(xi.Ki). ka(xi'Ki)’ and Ckk(xi.Ki).
10



We assume that C(xi'Ki) satisfies:

Cx >0, Ck < 0, Ckk > 0 and ka <0 (1)
for all (xi.Ki). The marginal cost is always nonnegative, and the capital
investment reduces the second stage cost at a decreasing rate and decreases
the marginal cost. Later, we will modify assumption (1) so that it should
be satisfied only around the equilibrium output level. It will be clear
that the assumption of cost-reducing investment is the one that captures the
critical role of capacity investment.

Let the inverse demand function be

p = P(X)

n

where p is the price and X = Zi-lxi

is‘the aggregate ocutput, It is assumed
that P is four times differentiable and satisfies P'(X)<0 so that the pricé
zbelasticity_ofvdemgndfn(xié’%P{X)JXBi(X)~ijpositive.-wFurthermore. we assume
that

P'(X)—Cxx(xi,Ki) < 0. _ : (2)
The marginal cost may be downward sloping, but its slope is not steeper than
that of the demand curve. -

Given Ki and the output of the other firms. the second stage rent of

firm i is given by

Ri(x,Ki) = P(X)xi—C(xi.Ki) for i=1,2,....,n (3)

where x =(x,.Xx

1 X5 ..xn). the output configuration. Under the Cournot

conjecture hypothesis, which we assume throughout the paper. the first-order

conditions for interior profit maximization are given by

_‘i; = P(X) + P'(X)x; - C (x;.K;) =0, 1i=1,2,...,n (4)
i

where we assume that the following second-order conditions are satisfied:

11



———— = ] 1] - =
o 2P'(X) + P (X)xi Cxx(xi'Ki) <0, i=1,2,...,n (5)
where Xs is evaluated at the value satisfying (4).
Given the first-stage capital commitment Kj. (4) gives the reaction

function of firm i which we express as x, = r(X. Ki)' By definition, it

i
should satisfy (4), i.e.,
1 _— =
P(X) + P (X)r(X.Ki) Cx(r(X.Ki).Ki) 0, (6)
where one should note that the reaction function of each firm is of an
identical form.

Given the capital configuration K =(K1.K .....Kn). the second stage

2
Cournot-Nash equilibrium output configuration. which is assumed to be
x * x *
unique, is denoted by x (K) = (xl(K). x2(K),....xn(K)) satisfying (4) for
all i =1,2,....n simaltaneously. The second stage Cournot-Nash equilibrium,

= . :
X (K), should satisfy
* x .

xl(K) = r(x (K)'Kl)' i =1,2,....n. (7)
Adding up (7) for all i. we obtain

X" (k n *(K

(K) = Zj=1r(x ( ).Kj). (8)

Let ar(x.xj)/ax and ar(x.xi)/axj be denoted by rX(X,Ki) and rK(X.Ki)

respectively. Then

i

rx(X.Ki) - [P'(X)+P (X)r(X.Ki)]/[P (X)-Cxx(r(X.Ki).Ki)] (9)
and

rK(X.Ki) = ka(r(X.Ki).Ki)/[P'(X)—Cxx(r(x.Ki).Ki)] (10}
hold. The sign of (9) depends on that of the numerator. If P‘+P"r(X.K1) is
positive.lthe sign is positive and the goods in question are strategic
complements. If the numerator is negative. (9) is negative and the goods

are strategic substitutes.

Here it is easy to verify that

12



i

n t 3
ZJ=IrX(X,Kj) <1 at X = X (K) for any K (11)

gives a local stability condition for the equilibrium, which we assume
throughout the paper.

How does the equilibrium output change as capital investment increases?

Differentiating X*(K) and x;(K) with respect to Ki' we obtain
ax* * zn *
(K)/BKi = rK(X (K).Ki)/[l— J=1rx(x (K)'Ki)] > 0, (12)
* * = * .
axj(K)/aKi =r rx(x (K).Ki)[ax (K)/aKi] + rK(X (K)'Ki) if J =i
L rx(x*(x).xj)[ax'(x)/axi] if 3 #1. (13)

If the goods in question are strategic substitute, i.e., rx(x*(K).Ki) < 0,
then axg(x)/axi is positive if j=i and is negative if j#i by virtue of (9),
(10) and (11). So in this case, by expanding its capital inﬁestment. each
firm can increase: its:market share.

Consider the first stage of the game. Each firm knows what will be
likely to occur in the second stage and makes capital investment to maximize
- its expected profit. Since each firm knows that the second stage output

*x
will be x (K), the profit of firm i which is expected in the first stage is
* * ) .
ﬂi(K) = Ri(x (K).Ki)-Ki. i=1,2,...,n. (14)
The first-order conditions for interior profit maximization are given by

N S V(g 3 - ! -1 =
3K Zj¢iP (X (K))-zp=—= x}(K) - C (x7(K),K;) -1 =0, (15)
1 . §=1.2,....n

where we assume that the following second-order conditions should hold:

2* = 2*
9 n. (K) * * 2, x 22 « * ay T OX x 9 X,
I It Y - PO O S L D < S T

3, i 3K, i Ky 2K,

2* *2 x

" =) X4 . [in] * axi .

X5 K75 = Cox X K RT) ~ 2 (X KT ~ Cr*y0¥y) < O
2K, 1 1 (16)
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for i =1.,2,....n and all K. We made use of the notational convention

* * * * 3 .
X =X (K) and xi=xi(K). We denote by K = (KT.K;.”..K;) the capital
conflguration in an equilibrium, In the following, we restrict our
* ®
attention to the symmetric equilibrium capital configuration (K ....,K )

which is assumed to be unique. Let K;(K_i) be the reaction function of firm
i to K—i = (Kl""Ki—l'Ki+1""Kn)' Indeed, the best response
correspondence is unique-valued since we have assumed (16). Then at a
symmetric equilibrium,
K¥(K*.) = K*, i=1,2,...,n,
i -i
holds. It is easy to verify that
s * dK.) <1 17
L. (BKY(K)/EK,) (17)
gives a local stability condition for the first stage game. We assume that
- {17) holds.

Now we can modify assumption (1) so that it should hold only in the
neighborhood of the symmetric equilibrium, which implies that the second
stage cost function may be the same between firms with different levels of
capital equipment until output reaches a critical point, which may be called

capacity, and the only difference appears in the level of capacity. Figure

2 shows an example.

Cartel

A cartel is formed in the second stage. It is enforced by means of
government intervention as well as mutual monitoring activity by the firms.
The output of each firm is restricted by cartelization, and it is assumed

that no other means of competition is restricted. The output of i-th firm

14



is given by
X. = X, (K), i=1,2,...,n,
i i

which satisfies

~ *
c-1) Ri(x(K).Ki) > Ri(x (K).Ki), i=1,2,...,n,
for all K where x = (xl.....xn). Since aRi/axj =P Xy < 0 for j#i.
n ORi (x*,Ki) . BRi(x*,Ki)
d . = ) | e = —— 'Y = ) e e ———
RllK EJ=1 axj dhj Ej#i axJ dxj <0
if dxj > 0 where we made use of (4). Then there exists a cartel rule

satisfying C-1. It is attained by reducing the output of every firm to s;me
extent, which we assume hereafter, i.e.,
C-2) X(K) < x*(K)
for all K. Furthermore, we assume that
C-3) ai(x)/axi >0
for all K and i. Note that the requiréments which the ruie éhould.satisfy
are limited to realistic ones.

Under this rule, firms may change their strategies in the first stage.
If they do not know the possibility of cartelization and act as if Cournot-
Nash equilibrium would be realized in the second stage, strategies the firms
take in the first stage do not change as before. Then the amount of capital
they have in the second stage remains K¥, In comparison with the
unrestricted competition where a cartel is not formed, the pfofit of i-th
firm is increased for all i = 1.2,...,n, and consumers' surplus is
decreased.

The above assertion, however, neglects that the firms have incentives to
invest on cost-reducing capital strategically so as to chanpe the capital
configuration and to obtain the more favorable output allotment in a newly

formed cartel. In the case when each firm knows in the first stage what

15



will be 1likely to occur in the second stage, the situation Qill vary. If
every firm knows that the cartel of a rule which satisfies C-1 through C-3
will be formed in the second stage, the expected profit of i-th firm in the
first stage is

™ (K) = Ry(X(K),Ky) - K, i=1,2,....n. (18)
The first order condition for interior profit maximization is given by

ani(x)/aki = BRi(K)/BKj -1=0, i=1,2,...,n, (19)

Ri(§i(K).Ki) (and R¥(K)

-~ * -~ *
where Ri(K) Ri(xi(K)'Ki))' Let Ki(K—i) be the

K ).

best response correspondence of firm i to K_ 1""K1-1'Ki+1"' n

g = (K

Then ( ﬁi(K_i).K_i) satisfies (19). A symmetric equilibrium K. to which we

restrict our attention. satisfies

K=K (K .)

i -i

-forrall i =1,2,...:n....Wezassume that--the 'following-conditions should hold:
C-4) azE(x)/axi2 <0 for i =1.2,...n and all K,
C-5) Ej#i(axi(x—i)/axi) <1 at K =K,
and
C-6) there is a unique symmetric equilibrium in the first stage ganme.

Now we present the following proposition.

Proposition: K is increased bv cartelization if and only if

3R, (K*)/3K, > BR*(K*)/3K, (20)
i i i i
for all i =1,2,....n.
Proof: Suppose (20) holds for all i =1,2,...,n. Evaluating (19) at K =K¥,

we obtain

- * = 3R (K% 1 *(K* - = =

ani(K )/axi aRi(K )/aKi 1> aRi(K )/BKi 1 0, i=1,2,...,n
which implies that each firm has an incentive to make further investment

beyond K*¥*. The "only if" part is similar. Q.E.D.

16



Condition (20) means that the amount of additional profit, the difference in
profit between under unrestricted competition and restricted competition, is
allocated more to a larger firm than to a smaller firm. In that case, the
marginal revenue of capital equipment becomes larger. Hence each firm comes
to have an incentive to make a larger investment than before. It is easy to
derive that each firm increases the amount of capital as aﬁiuo/axi
increases.

Thus the greater the marginal profit of capital becomes, the larger 'the

investment each firm tries to make.

Consumers' surplus

Consumerst;surpluS“Tsfdncreased-byicartélizationﬁif and -only if the
amount of output is increased, i.e.,
X(K) -X*(k*) > 0.
Rewriting the left hand side of the above inequality, we obtain
KR -x*(K) ) + (x*(K)-X*(K*)}.

The former bracket is the distortion effect, the direct effect of output

reduction, which is unambiguously negative. While the latter is the

strategic effect, the indirect effect through increase in investment, which

will be positive if (20) holds. Hence it can be said that consumers'
surplus is increased by cartelization if and only if the strategic effect is
positive and dominates the distortion effect. Here we show the main theorem
stating that there exists a cartel rule satisfying C-1 through C-6 such that

consumers' surplus is increased by cartelization.

17



Theoren: There exists a cartel rule satisfying C-1 through C-6 such that

the strategic effect is positive and dominates the distortion effect.

Before we present the proof of the theorem, we derive the following lemma
in which we show that a particular type of cartel rules satisfy C-1 through
C-6. At first, we define the following twice differentiable rationing
function V:R-R satisfying:

i) ¢(z) €(0,1) for all zeR,

ii) ¢'(z) 2 0 for all ze€R,

Let ¢* =sup ¥(z) and ¥, =inf ¢(z). We assume that

iii)  (I-¢,)/(1-9*) < M

where M is a finite number. Based on the above rationing function ¢, we
consider the following second stage output rationing rule:

SR X (K) = WAK)XHK), - 10=1,2,..0,m,

where AKi EKi— %Z?=1Kj. Now we can state the following lemma, the proof of
which will be presented in the appendix.

Lemma: Suppose a rationing function ¢ satisfies i)-iii). If ¢(-) is

sufficiently close to one and if ¥'(-) and ¥"(+) are sufficiently close to

zero, then the associated rationing rule R-1 satisfies C-1 through C-6.

Proof. See Appendix.

Condition C-1 is the main feature that the cartel should satisfy. The logic
behind this is that first-order reduction in own output causes only second-
order loss to that firm, while first-order gains to the others, so the
first-order reduction by all firms leads to first-order increase in profits
of all firms. Now we confine our attention on rule R-1 satisfying i)-iii)

and present the proof of the theorem.

18



Proof of the Theorem: Let K® = (Ke,....Ke) satisfy

~  ~e
xi(K )

w(O)x;(Ee) = x}(K*), i=1,2,...,n.
It suffices to show that there exists a cartel rule satisfying C-1 through

C-6 such that (21) evaluated at K =K% is positive.

~. e
LK) - (pr (k% (R*) )k (RX)+P (X*(K¥) ) -C_(x3(K*) ,K®)) §5§§§—1
3%, (K®) .
+ Zj¢iP'(X*(K*))x?(K*)——ékg—- - Ck(x;(K*),K ) - 1
= {C, (XT(K¥),K¥) —cx(xy(K*).Ke)}éigﬁ%—l
axj(K ) axg(x*)
" By TR ey (k) { g - — 5%}
- {C (XT(K*) K®) - €, (x¥(K*),K*))
‘where-we made--use of- (4) -and (15). Let q = KF—K*rw'Then by definition q

tends to zero as Y(0) approaches to unity. Taking the limit of y(0), we

have
~  ~e ~e
anm, (K7) 9x*(K")  3x*(K¥*)
in il .p  p I R 320 o) ken(R®
Himg 1R g (R*(K*) ) x¥ (K*) [9(0) 3K 5, O3 R )]
= Iy 4P (XF(K*))XEKR) (= 197 (0)x3(R®)} > 0. (22)

If ¢'(0) tends to zero at sufficiently slower rate than ¢(0) does to unity,
and if ¢'(e) and Y"(e) converge to zero, it safisfies C-1 through C-6 as
well as (22), which completes the proof of the theorem.

Given capital configuration. the cartel raises the profit of all the firms.
which implies that éVery firm prefers output reduction through cartelization
to unrestricted competition once they commit themselves to fixed capital
equipment. Output reduction through the distortion is smaller than increase
in output through the strategic effect, which leads to larger consumers'
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surplus than that under unrestricted competition. This situation tends to
occur if the rule of a cartel allocates more output to a larger firm than to
a smaller firm. It makes the marginal profit of capital investment larger.

Hence firms have incentives to make a larger investment.

Example

Suppose there are two firms in the market, i.e., n=2. Their second

stage cost functions are identical and given by

C(xi'Ki) = C(Ki)xi' i=1,2. (E1)
and satisfies (1) for all (xi'Ki)' Let the inverse demand function be

p = a-bX
:where,Xp=x1+x§;hq-6ivenycapita1rﬁonfiguration 1Ki;K2);'the first-order
condition for second stage profit maximization is

a-b(x*+2x*)-C(K,) = 0, i=1,2, (E2)

J i i

where (x*.x;) is an equilibrium output configuration, and subscript jJ

1

denotes not i. Solving (E2). we obtain

XT(K) (1/3b){a+C(K2)—2C(K1)}

x;(K) (1/3b){a+C(K1)—2C(K2)}. : (E3)
Suppose a cartel would be formed in the second stage of which rule restricts
the output of each firm to

R-2) X, (K) = ¥x¥(K), ¥ €(0,1), i=1,2.

We assume that ¢ is not far from unity so that rule R-2 satisfies C-1
through C-6. Under the rational expectation that a cartel will be formed,

the first-order condition for the first stage profit maximization of firm i

is given by
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(l—w)(2bx?+bx§)(-(2/3b)0'(K;)) - bw ngsc (K*) - c (K*)¢x* -1 =0 (E4)
Differentiating (E4) with respect to ¥ and evaluating it at =1, we obtain

c'(x;){zxg(x*)-x;(x*)}/a <0, 1i-=1,2. (E5)
(E5) implies that Bﬁi(K)/BKi is increased in the neighborhood of $=1 as ¢
decreases which ends in larger equilibrium capital configuration.

To see if output is raised by a decrease in ¥, we check the sign of the

following equation:

dx, ax; dK 8x, dK, ax,
@ o1 3 A B T Ak K (E6)
If the sign of (E6) is negative, we can conclude that output under the

rational expectation is increased as ¢ decreases, i.e., through

cartelization. After rigorous calculation, we obtain

-

dx, [ 3bC" (K¥)x¥ _1]
===} 5 +{1 - —————-————= } (E7)
44" y=1" 2(C' (k))?

where we made use of (E4) and symmetry. The first term in the bracket is

positive while the second term is negative because the second-order
condition -
p P
oy 4
—_— = ~|-0" * %* —_= *
ax;'¢=1 S[-emknxr 4 c (K? )2] <0
should hold. Then the sign of (E7) is ambiguous. 1If C"(K;) is close to
1

§§§bC'(K*) then the second term dominates the first term, and (E7) is

negative.
5. CONCLUSION

If there are more than one strategic variable that the firm can choose,
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to restrict only one of them may affect other strategies. A quantity cartel
has this effect. It affects firms' strategies on capital investment.
Suppose output is assigned to a firm on the basis of its capacity. If a
larger firm gains larger additional profit in a cartel, each firm plans to
make investment beyond that in the unrestricted competition. Furthermore,
there exists the case when consumers' surplus is increased by a cartel.z/

There is no doubt that in postwar Japan, private firms have behaved
under the expectation that cartels would be formed in recession. It is
reasonable to conclude that the existence of cartels induces ‘'excessive
competition in investment." As for consumers' surplus, the distortion
effect and the strategic effect offset each other, and the relative size of
the two effects determines the direction in which consumers' surplus
».changes.- It-cannot :be-said=that:-a- cartel~always raises~producers' surplus
at the expense of consumers' surplus in postwar Japan. 0f course.
consumers' surplus might be decreased by a cartel in general. Even in that
case, the welfare loss through the cartel will be overestimated unless one
does not take the strategic effect into account.

There is an important remark about the arguments presented in this
paper. We assume that no entry is available and every firm in the industry
is the member of a cartel. The most serious problem for a cartel is its
vulnerability. Cartels are often collapsed by the existence of outsiders
who do not belong to them. Outsiders have desirable roles from the
viewpoint of social welfare. The existence of outsiders, however. is
undesirable for incumbents, and their entry was often restricted by the

8/

administration who was supporting cartels. In that case. the restrictive

effect becomes stronger. Furthermore., the administration took various
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methods to restrict excess capacity itself, which strengthened the
restrictive effect, though in fact these methods did not work well. Without
the other restriction, the "excessive competition in investment"” caused by
cartels is likely to prevent entrants from making capital investment since
the excessive capacity has the effect of entry deterrence when it takes the
_form of sunk cost (see e.g. Dixit [2] and Ware [14]). Then the total
capacity is less likely to increase enough to dominate the distortion effect
of a cartel. Another effect of a cartel under free entry is the one on
social welfare. If the number of firms in the market decreases as a result
of a cartel, social welfare may increase according to the excess entry
theorem proven by Suzumura and Kiyono [10]}, though nothing can be said in
the framework of the present paper since their model is different from ours.

It -is an open question what-will-occur when there.are:potential entrants.
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Appendix

Proof of the lemma: The output rationing rule R-1 clearly satisfies C-2,
Thus we next show that C-3 is satisfied. From the definition of the output
rationing rule, given any capital configuration K we have:

~ - n *

X(K) Zi=1¢(AKi)xi(K)._
Differentiating this with respect to Ki‘ we obtain

I3 = ¢l * ! * _ 1en ' -~ ‘

8X(K)/8Ki ijlw(AKj)(axj(K)/BKi)+ ¥ (AKi)xi(K) n2j=1¢ (AKj)hj(K)-
Taking the limit of Yy(e) and ¥'(e+), we have

. . " = n % = 7%

llm\p,_’0 llmq)_*1 BX(K)/BKi Zj=1(akj(K)/8Ki) 3 (K)/BKi >0
by virtue of (12). Note that ¢(e) is a function. so its convergence is
‘defined in terms of uniform convergence.

-= ..Next, we.:check if+C-1:is-satisfied.=  The »second stage :rent of firm i

under restricted competition can be written as

~ n * _
R, (K) P(ijlwfaxj)x}(K))¢(AKi)Xi(K) C(¥(AK. IxT(K).K;)

2 P[Zjiiil-(l-W(AKi))/M}X§(K)+W(AK1)X§(K)]W(AKi)xg(K)

— *
C(w(AKi)Xi(K)-Ki)-
Now we treat W(AKi) as a parameter. Differentiating the right hand side of
the above inequality with respect to w(AKi). and evaluating it at W(AKi) =1,
we obtain

P'(X*)ZE, x¥(K) + PHXH)xF()? + P(XF)XT(K) - C_(XE(K).K )XF(K)

J#i

= p-(x*)%z X%(K) < 0

J#i
where we made use of (6). Then by slightly decreasing ¥(+) below unity, we
have R, (K) > R}(K).

To show the concavity of EA(K) in Ki‘ we differentiate Ei(K) with
respect to Ki:
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-5 = U P EEDE (K)+P(R(K)-C_ (R, (K),K,) ) -zg-—-
L aij(x) _
TP ®EDF 05— = G (F; (K) K - 1 (21)

2~ -
o m. (K)- ~ P ~ 3x
~ ~ ~ a ~ ~
-1 = R0 [BEEY] % (k) 2 (Xk)SEET (k) v2p @) E- L
2 dK. i 271 dK, 8K
3K, i 3K i
2~ 2
+p(§(x))?—f1£§1 -C__(X,.K )[?fi]z—c (%, .K ){3—)-(1 -, (% K')
2 xx Ti' i’ L3K, x i 2 kk'Titi
BKi i axi

We now use the fact that if W(e) converges to unity, and $'(s) and y" () to
zero. (%(K)/3K;) and (8% (K) /8K %) tend to (3x%(K)/3K,) and (azxﬁ(K)/Kiz)
respectively. Then it is easy to verify that (azﬁ(x)/axi) tends to
‘(azﬁf(K)/aKia)wby'using“four~times~differentiability of P(«) and C(e,e),
which implies ﬁi(K) is-concave in Ki by virtue of (16).

), we have:

Similarly, since (azﬁi(x)/axiaxj) tends to (aznﬁ(x)/axiaxj
ok (K_,) 8%, /oK BK 3 a”n/eK 2K, | BKF(K_y)
8%t /oK 2 3
Note that C-5, together with C-4, implies local uniqueness of a svmmetric
equilibrium as well as local stability.

Finally, we show that C-6 holds. Similar to the above argument,
aﬁi(x)/axi tends to an;(K)/aKi as Y(+) goes to unity, and ¢'(e) converges to
zero. Then since an;(x)/axi is not equal to zero at every symmctric capital
configuration but K =K¥, B;ri(K)/BKi is distinct from zero except in the
neighborhood of K*. K is in the.neighborhood of K*, and from the local

uniqueness of a symmetric equilibrium which is proved earlier K is the

unique symmetric equilibrium, which completes the proof of the lemma.
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FOOTNOTES

1) Tsuruta [11] argued that prices of products in heavy industries were
rather stable in the postwar period and concluded that there was no
undesirable "excessive competition." He also admitted, however, that the

amount of capital equipment is increased by means of-a quantity cartel.
2} See e.g. Morozumi [7].

3) Yano [15] focused his attention on voluntary export resiriclions (VERs)
and concluded that VERs may benefit the importing country's consumers. The
phenomenon - occurs because export quota are allocated on the basis of the
‘zamount-of-exports-during“pre-VERs period. and firms compete for larger share
during VERs period. In that case, the above conclusion may be deriveﬂ. It
is because one variable (output during VERs period) is restricted. while
other (output during bre—VERs period) is not restricted, and the former is

determined on the basis of the latter.
4) See the Fair Trade Commission [3] for further detail.

5) fhe major acts referred to here are Section 24 of the Antimonopoly Act,
the Small and Medium Enterprises Organization Law, the Export-Import Tradihg
Act, the Act concerning Improved Management of Business Dealing with
Sanitation, the Marine Transportation Act, and other various acts concerning
rationalization measures (ibid pp.156-161). The English titles are those

used in Allen [1] and the Fair Trade Institute [4].
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6) See Uekusa [12], pp.195.

7) This result might hold when the mode of competition in the second stage

is price instead of gquatity, which this paper does not deal with.

8) As for the measures against outsiders, nine acts have the sections
concerning this. An example is the Export-Import Trading Act (see the Fair
Trade Commission [3]). As is often mentioned, these measures did not work
well. The Sumitomo Kinzoku case is an example. At the same time, however,
it cannot be neglected that there were quite a few cartels which were

sustained owing to those measures against outsiders.
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The number of cartels which were permitted by authorities

{at the end of 1963)

Whole Industries 1002
Manufacturing 523
TABLE 1
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FIGURE 2
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