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In this paper we demonstrate that a creation of a united market, e.g. Single European
Market results in intensification of competition and in welfare gains of the member states. We
consider effects of competition’s intensification on welfare of producers’ and consumers’
countries constituting the integrated area. The remainder of the paper is organised as follows.

In section | we provide the analytical framework of the model and analyze a partial
equilibrium model a monopoly initially supplying the domestic markets of two countries. In
section 1l we replace the monopoly with an oligopoly (duopoly) created after unification of
both markets. We don’t analyse the process of creating a new enterprise assuming that it
happens e.g. because of possible capital mobility. Finally, section Il reports the resulting

changes in welfare and provides conclusions.
I. Open economies with monopoly supplying both national markets

We assume linear demand in the domestic markets of two countries constituting the
integrated area (we mark them with subscripts 1 and 2). We differentiate markets of both

countries by different characteristics of their linear demand functions:

Ra)=a-h-q
Rla)=a-b-q
with ay, ay, b1, b, > 0.

We assume that b;>b, (the demand in market 1 is generally less elastic than the one in market
2; the P1(g1) line is steeper than the P»(g2)) and a;>a, (consumers in country 1 are generally
ready to accept a higher price than consumers in country 2; prohibition price for country 1 is
higher than for country 2).

Technology of production is described with a constant marginal cost (MC = ¢>0)
which is the only cost to cover. By assumption: a;>c, what is a technical condition necessary
for positive quantities supplied to both markets.

The monopoly is not allowed to differentiate prices. Though, we can aggregate both
national demand functions and get an unified demand function Q(P):

b6 =8~ P= G =y



b,-0,=8,-F,=>0q,=—*--=

with an unique price in both markets (P, = P,=P):

P) = :ai'bz"'az'bl_(P'bz"‘P'blj
QAP) =0+, === ob,

py_ab+a b P(b+b)
o= b

(1)
We reverse the demand function from equation (1):
P(Q) _ _bl'bz'Q+ aib2+a2bi

b, +b, b, +b,

)
Now we define a monopoly profit as atotal revenue subtracted atotal cost:

[1(Q)=P(Q)-Q-c-Q

3
Before calculating the maxima profit we substitute P(Q) in the profit function of the
monopoly with the reversed demand function from the equation (2):

_(-b-b-Q ab+a-b) .  ab _ ab  bb-Q
H(Q)‘[ b+b,  brb, JQ b, Ttoab, O hib, O

(4)

Then we use the first order condition for profit maximisation:

ofl_a-b  3-h 246-Q .

0Q Db+b, b+b, b, +b,

and calculate the profit maximising quantity supplied to the common market (Qo):

Q, = aib2+a2b1_c(b1+b2)
’ 2b-b,

(5)

and the equilibrium price (P(Qo)), unique in both national markets:

P(Q):—bl-bz-Qo+a1-bz+a2-bl:—bl-bz,(q-bz+a2-q—cq—csz+qbz+az-q
T obeb, bbb, 2b, by b,



_ab+a, h+ch+b) a-b+a-b c
2(b, +b,) 2(b,+b) 2

(6)
Note that it holds:

P(Q,) < a12+c<a1

and

P(Q,) > azg-c > C.

If we additionally assume that

a, +cC
2

a, >

(7
then we get:
P(Qy) <

(8)

what is a necessary condition for a monopoly to supply both national markets after

+C
> <.

introducing a single market regulation (and — as a consequence — a unique price in both
markets). The maximal monopoly profit in the united market is equal to:
[T =PQ-Q-¢c-Q=(P(Q)-0)-Q=

(aibz+a2bl+g_cj,aibz+azbl—c(bl+bz) _ab+ah-cly+b) ab +ah-cy+b)
20b +b,) 2 20b, 2(b, +b,) 20b,

_lab+ah-oh+b)]
4b+h)

9)
[T* in formula (9) is obviously positive.
Now we calculate a consumer surplus in both countries under unique equilibrium price
P(Qo). We present this result also in graph 1. We first calculate quantity go visualized in the
graph 1. We use the demand function of country 1 with the price P1(qo) equal to ay:
_a-a
by

The equilibrium quantity Qg is bigger than qo:

o



— a,-b,+a,-b—cb +b,) > a,-b,+a,-b —(2a,-a,)(b +b,) _

Qo

2b, - b, 2b, -b,
a,-b,+a,-b-2a,-b+a,-b-2a,-b,+a-b, (a-a,)b+2b,(a -a,)
2b, -b, - 2b, -b, -
(al_az)(b1+2b2) > (al_a2)2b2 — a-a = .
2b, - b, 2b, - b, b,
(10)

Fig. 1: Consumers’ surpluses in both countries under monopoly
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Source: own concept.

Before we calculate the socia welfare of both countries under the single market
equilibrium with monopoly we find the consumer surplus as a sum of the areas A, B and C in
graph 1:

a-(a-3)
Zis}
As— by assumption — a;>a,, the area A in formula (11) is positive.
1 1 -a
B+C =2 (6 +Qu)- (8, - PQy)) =2 %+
ai'bz"'az'bl_c(bl"'bz))_ a — ai'bz"'az'bl _E
2b, -b, 20, +b) 2

1
(12) A=§%'ai=




(2a,-b,—2a,-b,+a-b,+a,-b—ch—cb) (23, +20,-3,-3-b,—a,-h —c-(h +b,))

1
2 20b, 2( +b,)
[

(az _C)'bl +(3a1 _232 _C)'bz]'[(az _C)'b1 +(232 & _C)'bz]
80, -b, (b, +b,)

_ (& -¢)°b} +(a, -c)bb,(3a, —2a, —c+2a, -a -¢) + (38, — 28, —¢)(2a, - & -O)b]
) 80,b, (b, +b;)

(az — C)2b12 + (az — C)blbz (231 — ZC) + (331 — 2a2_c)(232 -8 - C)b22
80,0, (b, +b,)

(az — C)2b12 + 2(31 — C)(az — C)blbz + (8a1a'2 — 4a§ — 3a12 — 2a1C’+ Cz)bz2
8b,b, (b, +b;)

(a, —¢)’b? +2(a, —c)(a, —Cc)bb, + (8,8, —4a; —4a’ + & — 2a,c+c’)b;
8b,b, (b, +Db,)

_ (8, —-0)°h +2(a, - c)(a, —O)hb, + (8, —0)°b; —4(a, - a,)°by
8bb, (b, +D,)

_[(&,—0ob +(a -0)b,]* - 4(a, - a,)°b;
8byb, (b, +b,)

(12)

We can prove that sum of areas B and C calculated in the formula (12) is positive. We do it
after transforming the equation (12) as follows:

B+C= [(az — C)bl + (al — C)bz + 2(a1 — az)bz]' [(az — C)bl + (ai — C)bz — 2(31 — az)bz]
80,b, (bl +b, )

which isequal to:

.. l@—ch +(a —ch, +2a -a,)b,][(a, —clb +b,(a —c-2a, +2a,)]
8blb2(bl +b2)

(129)

In equation (12a) the denominator is positive, as b, and b, are the positive parameters of the
demand functions. All elements in the first set of brackets in the numerator and in the first
multiplication in the second set of brackets are positive, because of the assumed relation
between parameters a;, a; and c. The last multiplication in the second set of brackets is
positive because:



ay—-C—-2a;+2a=2a,—a;—C,

where (2a, — a;) is bigger than ¢ due to assumption (7). It means that also the last part of the
multiplication in the numerator is positive and the total fraction in the formula (12a) is
positive. Adding up the areas calculated in formulas (11) and (12) we get the consumers’
surplus in both countries:

A+B+C = a(a —a,) n [(a, —c)b, + (&, —O)b,]* - 4(a, —a,)°b]
2b, 8bb, (b, +b,)

_ 4a,(a - a,)b,(b +b,) +[(a, —c)b, + (8, —)b,]* - 4(a, ~a,)° b}
80b, (b, +b,)

_[(a,—0)b +(a,—c)b,]* +4(a, — &,)by[a (b +b,) - (8, —a,)b,]
800, (b, +b,)

_ [ab, +ab, —c(b, + bz)]2 +4(a, —a,)b,(ayb, +3a,b,)
8o,b, (b, +b,)

(13)

We know that the profit maximising monopoly is supplying both national markets,
because we have ensured it with the assumption (7).

The social welfare of both countries under single market equilibrium with monopoly
(without price differentiation) is a sum of the monopoly profit [T* (formula (9)) and the
consumers’ surplus from the formula (13)):

WeTT s As Bec B tah —cly +B)I° [ab, +ab —cby +b,) +4(@ —2,)b, (@b +35b)
4ob, (b +b,) &b, (0, +b,)

_Jab, +a,b —c(b +b,)]* +4b,(a, - a,)(ab +ab,)
8bb, (b, +b,)

(14)
[1. United oligopolistic market

If -instead — the united market would be supplied by two enterprices one of wchich

comes from one country, each of them would get a following profit:

—-b -b -b, +a, -
I,(q,)=P(g, +9,)-, —C-q, = blbib; -(Qf+q1-qz)+a1#b;bl~ql—0-ql
(15)
~b,-b, [, b b
M,(q,)=P(q, +9,)-0, —c-q, = b11+b22 (a2 +ql~qz)+a1t;:§:1-qz—0~qz



(16)
where equation (15) is the profit function of the enterprise from country 1 and (16) — the profit
function of the firm from country 2. For aggregated demand for product supplied by both
firms we use the formula (2).
From the first order conditions (diffentiation of the formulas (15) and (16) by —
respectively — gz and gz) we get optimal quantities sold on the united market by both firms:
. _a-b,+a,-b—c-(b+b,)

& =09, = 3b1b2 .

(17)

Now we calculate new oligopolistic price for the united market:

P<qi+q;):_b1’b2_<qi+q;)+ai‘b2+a2’b1:_bl'bz‘2[a1'b2+a2'b1_c’(b1+b2)]+a1'b2+aﬁ'b1:
b, +b, b, +b, b, +b, 30,0, b, +b,
_2a1'b2_2a2'b1+2C'(b1+b2)+3a1'b2+3a2’b1 :ai’b2+a2’b1+zc’(b1+b2):a1’b2+a2’b1+§
3(b, +b,) 3b, +b,) b +b) 3

(18)
The oligopolistic price in formula (18) is lower than the profit maximising price of the monopoly

calculated in the equation (9). It is easy visualised after we reformulate both equations:

2(31'b2+a2'b1)+c'b1+c'b2+3c'(b1+b2)<3(a1'b2+a2'b1)+3c'(b1+b2):P

66, +b,) 6, +b,) Q)

P(o; +a; )=
(19)
Inequation (19) holds by assumptions: c<a; and c<a,.

Moreover, the profit maximising oligopoly price is bigger than the marginal cost c, therefore both
oligopolists obtain positive profits producing optimal quantities q;” and g, (respectively):
_abra b 2 c(b+b) 2

o025y "3 A eh) 3
(20)

=C.

. .\ a-b+a,-b, 2c (2a,-c)-b,+a,-b, 2c 2a,-b,-c-b,+a,-b+2c-(b +b,)
P -t £ £ -4 _ = =
G ey s aben) 3 30, +b,)

2a,-b,-c-b,+a,-b +2c-b +2c-b, 2a,-b,+a,-b +2c-b +c-b, <2a2-b2+a2-b1+2a2~bl+a2-b2 B
3(b, +b,) 3b, +b,) 3(b, +b,)
3az'b2+3a2'b1 _38.2-(b1+b2)_

b, +b,)  ab+b) 2
(22)




Inequation (21) proves ultimativelly that both markets are supplied.
Now we calcul ate the maximal profit of both oligopolists. We use the genera formula (15) for
profit of the oligopoly from country 1 (the oligopoly from country 2 obtains exactly the same

profit as the firm from country 1):

Hl(q;):(m+é_cj,ai-bz+az-bl—c(bl+b2)

3(b1+b2) 3 3b1'b2
ai'bz+az'bl_c(bl"'bz)_ai'bz"'az'bl_c(bl"'bz)_(ai'b2+az'b1_c'b1_c'b2)2 >0
3(b +b2) 30, -b, B 9b, - b, (b, +b,) .
(22)

I11. The welfare gains from competition’s intensification

Fig. 2: Consumers’ surpluses in the single oligopolistic market
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Source: own concept.
Now we calculate the aggregated consumer surplus as a sum of the areas A’, B’ and C’

in graph 2, where the area A’ is exactly the same as A in formula (11):



and B’ and C’ can be calculated as follows:

’ ’ 1 * * * * 1 —a
BHC'= (0o + 6 + ) (8, — (g +3) = > (B2 4

1

2a1-b2+2a2-b1—20(b1+b2)) (a a,-b,+a,-b 2cj
la, - _<€

3b, - b, 3(b, +b,) 3
(23)
The consumer surplus is the sum of areas A’, B’ and C’:
A’+B’+C’:}-—(a1_a2)'a1+
2 by
E.|:(a1_a2)'332+Za1'b2+2a2b1_Zc'bl_Zc'b2:|.|:3a2(b1+b2)_a1'b2_az'bl_zc(bl"'bz)}:
2 30, -b, b +b,)
(a-2)a
2
(32,-b,~3a,-b, +28,-b, +2a,-b —2ch -2ch,) (33,-b,+3,-a, -8 b, -a,-b -2 (b +b))) _
180 -by(b +b,) 180, b, (b, +D,)
(a-a)-a [2-(a,~c)+b,- (53 —3a, - 20)]-[2; (8, —C)+b, - (38, — & — 0]
2 180 -b, - (b +b,)

(24)
As all the multiplications in the numerator of the formula (24) are positive and its

denominator is positive, the calculated consumers’ surplus is positive.

Now we rearrange the equation (24):

A+B+C'= (@-2,)a +
2b,
4(a, —c)’b? +2(a, —c)-b, b, - (58, —3a, —2c+3a, —a, — 2¢) + (58, — 33, — 2¢) - (3a, — a, — 2¢)b?
18b,b, (b, +b,)

A'+B'+C’ = 2[a1b2 + azbl _C(bl + bz)]z + (a1 — az)'(ai ) bl — azbz)
9b,b, (b, +b,) 20, (b, +b,)

(24a)
Now we can calculate the social welfare as a sum of the aggregate consumers’ surplus

(equation 24a) and the profits of both oligopolists (equation (22) multiplied by 2):



2 2
W1=H1(QI)+H2(C|;)+ A+B+C'= Z[al.b2+a2'bl_c(bl+b2)] +2[a1'b2+a'2'bl_c(bl+b2)] +

gbl'bz'(b1+b2) gbl'bz'(b1+b2)
(ai_az)'(ai'bl"'az'bz):
20, (b, +b,)
4[ai'b2+a2'b1_c(b1+bz)]2 +(ai_a2)'(ai'b1+a2'b2)
9b1'b2'(b1+b2) Zbl(b1+b2)

(25)
The social welfare under oligopoly calculated in equation (25) is bigger than in the initia
situation when both national markets were supplied by one firm (W in the equation (13)):

W= 4[ai'b2+a2'b1_c(b1+b2)]2 +(ai_az)'(ai'b1+a2'b2)>

9b1~b2-(bl+b2) Zbl(b1+b2)
W = a:(al — C)bz + (az — C)b1]2 + (a:l. — az)(a:l.bl + azbz)
8b,b, (b, +b;) 20,(b, +b,)

(26)

In the inequation (26) we prove that the intensifying competition is welfare increasing
for the integrated area.
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