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1 Introduction

,Die neuklassische Theorie hat die drei Grundprobleme des internationalen saedslgar
nicht gelost, teils ist ihre L6sung unhaltbar, und teils ungenau. Unterblieledieit6sung
des Kombinationsproblems. Unhaltbar erscheint die Beantwortung der Frage nach der
internationalen Arbeitsteilung. Zum mindesten ungenau ist das Transferproblem behande

worden.

With this critique August Losch (1939) has justified a another dmedir the economic
theory, which takes the factor “space” into consideration. In recsants ydifferent articles
continuing Lésch’s discussion have been published. The subject-mattereoaitiess is to

analyze the traditional economic objects like profit maximizinggs: total welfares, etc. in a
spatial model, when different trade political measures are t&8emson and Hartigan (1984)
showed that trade policy has effects on the distribution of the consuwieen there is an
oligopolistic interdependence between domestic and foreign firm andhtpatt tariff may

reduce the profit-maximizing price. The impacts of the taofisthe consumer distribution
and land rents are also investigated by Heffley and Hatzipanayb®®1)( Furthermore,
Heffley and Hatzipanayotou (1993) investigate the impacts of datffder alternative
conjectural variations and heterogenous goods. This analysis is extenétasds (1996) to
alternative types of spatial competition and to endogenous welfatenipiag tariff. The

impacts of tariffs in a spatial model can also be found by Sckbt®20), Scholer (1997),
Hass and Schdler (1999), etc. The researches up to now take only tiwalpokasures of
one country into consideration. In the real world the measures of aihetries are to be

reckoned with, if one country goes in for trade policy.

This paper represents a model, in which the measures of two coypdrtspating in

international trade are considered. The paper is organised as faketi®n 2 illustrates the
assumptions of the model and the situation without tariffs. Sectiopr8sents the situation
with tariffs and compares both situations to each other. Concludinglgction 4 we discuss

some political recommendations, which can be derived from the model.

Y 6sch, A. (1939), Eine neue Theorie des internaliem Handels, inWeltwirtschaftliches Archi\50. Band, S.
324.



2 Freetrade

In order to keep the model manageable, the following assumptions are employed:

Al.The domestic and foreign country are located on an one-dimensiorkdt naR,
whereas the border ist located at R

A2.There are two firms, which produce the same product. The domigstiis located at
the beginning point of the market area (point O). The foreign filwceted at the end
point (point R) of the market area. Location changes of the firmmexaluded because
of the short-term analysis.

A3.Consumers occupy the market area with a uniform density equal to 1.

A4.The foreign firm exports part of its production to the domestic country.

A5.Domestic and foreign consumers have the identical linear demanbfure= 1 — p.
g is the demanded quantity of the product, p is the delivered price, vghpzhd by
the consumers.

A6.To maximize their consumer surplus, consumers buy product of thewittmthe
lower delivered price. The competition boundagyiRthe point, where the delivered
prices of both firms are identical.

A7.The firms maximize their profits under Loschian competition.

A8.The fixed and variable costs are assumed to bé zero

Rc Re R

Themodd

The delivered price consists of mill price set by the firm &edttansportation costs from the
location of the firm to the residences of the consumers. To keejg#igaless cumbersome
we assume the linear transport costs function and the costs of orgrashitt per unit of
distance are 1. The delivered price of the product is: m + theiglistance from production
place to the residences of the consumers. The demand function hasnthgé fom —r. If we
symbolize the mill price of the domestic firm with,,nof the foreign firm in the foreign

2When firms leave the market, fixed costs are sumtscand must not be considered in the calculafitwe.

assumption that the variable costs are zero ikdleping the mathematical expressions less cumbetrsom
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country with my, of the foreign firm in the domestic country withhjthe demand functions

read:

* The demand of the domestic consumers for domestic proguetl g m—r
= The demand of the domestic consumers for foreign produet:lg—m — D —r

= The demand of the foreign consumers for foreign produgt & — mp —r.

The domestic firm’s profit, which is made up of the profits of epeipts of the market area

OR, is given by:

(1) M= mlRJC.(l— m, —r)dr.

In many cases the consumers are ready to pay miotieef product than they have to pay. The
difference between the readiness of payment andptiee called consumer surplus is
considered in this model. The surplus of the domesinsumers on the market area served by

the domestic firm ORreads:

(2) Cs= RJQ 051 -m, —r)dr.

The surplus of the domestic consumers on the marketserved by foreign firmcRg reads:
RG-Rc

3) C$= [05(1-m, -D~-r)dr.

0
D symbolizes the distancesR, D = R — R. The foreign firm’s profit on the foreign market

RGR can be expressed as
D

(4) My =m, [@-m, -
0

mp is the mill price set by the foreign firm for thareign market. The foreign firm’s profit on

the domestic marketdRg reads:

RG-Rc
(5) MY =m, j(l—mA -D-r)dr.
0
The total profit of the foreign firm on both marletas is
D RG-Rc
(6) Na=NW+N% =m, J‘(l—mD - rdr + m, I(l—mA —-D-r)dr.
0 0



The foreign consumers have the surplus:
) CS = ﬁma—mfwym.
0

The firms set the mill prices, that maximize thaiofits. The profit-maximizing price of the
domestic firm results from deriving its profit furan (first derivation equals zero and second
derivation is less than zero). When we derive timetion (1) to m we receive:

@) c;n. __Rc(4m +R.-2) _
m 2

0.

The second derivation to nequals —2R_and is negative, because there is no negative

distance in this model.

Because the Ldschian competition is assumed, itms filo not take the changes of the market
areas as the result of the price changes as wéfleaprice changes of the competitors into
consideration, because they believe, that the comapeborder does not change by changing

R, = IR, = 0. The optimization of the firm’s profits occurs undensidering their

om  om

prices:

| A

own mill prices, whereas the market areas are exoflee competition border is achieved,
because the firms have enough market informatiah s&t the right prices. The achieved
equilibrium is stable, because each firm beliebas it can not profit from the variation of the

prices.

The profit-maximizing mill price of the domesticr is:

2-R
9 m’ = =
9) | 2
When we put (9) in (1), so we have:
(10) n = ReRe =2
16

The same procedure is for the foreign firm. Forftireign firm there are two optimal prices
on account of the discrimination pricing: one floe foreign market and one for the domestic
market. In the foreign country the profit-maximigiprice is determined by the condition:
_D(@4m,+D-2) _

(11) oM, — .

om

0

D

The profit-maximizing price of the foreign firm féine foreign market area is:



(12) m,=——.

For the domestic market area the first profit-maxing condition reads:

G =(RG—RC)(ZD+4mA—RC+RG—2) ~0
om 2 '

A

(13)

The profit-maximizing mill price of the foreign fir for the domestic market area is:
_2D-R.+R; -2

4
The following equation stems from the equality bé tfirms’s prices on the competition

(14) m, =

border:
(15) m+R.=m, +D+R, -R..

The competition border arises (after putting (9 &%) in (15)) as

(16) R = 2D + 3R, _
6
When we put (16) in (9) and (10), we have:
(17) mID:_2D+3.(RG—4)
24
and

(18) n, = 8D° +12D" (3R, ~8) +18D(3R¢ ~16R, +16) + 27R, (RE ~8R, +16)
345¢

The profit-maximizing mill price of the foreignrin after putting (16) in (14) is:

(19) mg = _ 10D _2(56 —-4) _

This expression shows that the profit-maximizindl miice depends on the distance between

the domestic firm’s location and the bordeg)(Bnd the distance between the foreign firm’s
location and the border (D). This dependence onitdlependent variables makes the later
comparison between two situations (free trade eadketpolicy) impossible, especially when

the mathematical expressions become more complicatedeal with this problem a further

assumption is employed:

A9. The relation of the distance between the fardign and the border equals a third of the
distance between the domestic firm and the boides & third of R):

R
20 D=—¢.
(20) 3

m,, m’ andR_ can be expressed as:



., _36-19R,

21 m ,
(21) o
(22) me = 36-11R,
72
and
.11
(23) RC =1—8RG.
Figure 1: Equilibrium by free trade
P
C
Mc
m, .
mA
o] R Rs R

In the figure 1 the vertical axis OP symbolizes thedivered prices of the products. The
horizontal line OR is the total length of the marken account of increasing transport costs
by increasing distance the delivered price of thenelstic product increases along the line

m, C from m, to mc. The delivered price of the foreign product inses along the line
m, C from m, to . By the distanceR (from the domestic firm’s location), where the

delivered prices of the domestic and foreign fima @entical, the competition boundary of

the firms is located. By free trade the domestim fserves the market aredRQ.

From (21) and (22) it is recognizable that the ifprefirm sells its product to domestic
consumers at a lower mill price than the domestin.fUnder the same transport conditions
the foreign firm has a wider market area (in theeifgn and domestic country altogether) than

the domestic one, as the equation (23) shows.



Now the question can be raised, how long the distdrom domestic firm “s location to the
border can be, so that the whole market is se&ethe competition boundary the delivered
price is the highest and the demand is the leasth& the whole market area is served, the
demand at the competition border may not be negjativ

(24) 1-m’-R,=1-m, -R+R_ =0.

Putting (22), (23) in (24), we get:

(36-11R, 11

25 1 -——R_ =20, itfollows: Ry < 12/11.
(25) 72 18 °© R

Since the countries of the world are differentlyga and the location choice of the firms
depends on many factors (economic situation, palisystem etc.), it is useful to analyse the
economic items like welfare, consumer surplus, ipeit. by different geographical sizes of
the countries. All these economic items are shodedendently on R in figures. For

simplification the asumption 2 is extended sucl Bwavaries between 0 and 1.

It follows from the equations (21) and (22) tha¢ tmill prices of the firms fall when the
distance from the domestic firm “s location to bHueder increases. By the location situation
of this model the foreign firm always sets lowellmirice than the domestic one. The profit
of the domestic firm after putting (20) in (18) is:

_11R_ (121R2 - 792R +1296
9331: '

(26) r,

The surplus of the domestic consumers on the market served by the domestic firm (after
putting (16) in (9) and in (2)) is:
_1IR_ (B4TRZ — 2376R + 3889
55987 '
The surplus of the domestic consumers on the marketserved by the foreign firm is:
_ TR, (127R: - 4104, + 3888
55987: '
The total surplus of the domestic consumers is:

R, (1015R? - 3048 + 3889
29 CS +CS, =—¢ c c .
(29) S+CS 31107

(27) Cg

(28) cs

The maximum profit of the foreign firm is:



_13R_(211R? - 936R_ +1296
9331: '

(30) M.

The foreign consumers make the surplus:

D(7D?-12D +12) _ R, (7R% - 36R, +108
96 259: '

Since the foreign firm serves part of the domestarket, part of its profit is made in the

(31) cs =

domestic country. One can wonder, which welfars thiofit belongs to. In the national
accounting there are two possibilities to define #alue added of a country. The domestic
concept considers the value added of an geogrdriea, irrespective of whether the goods
and services were produced by residents or not Eseaekel and John (1993) p. 57).
According to this concept this part of the profiowid belong to the domestic welfare. The
method on the basis of resident status considersdlue added of the residents, irrespective
of where the products and services were produced @riummerhoff (1995) p. 34).
According to this method this part of the profildregs to the foreign welfare. In this paper
we use the second concept. The domestic welfarehwlonsists of the profit of the domestic
firm and the domestic consumer surplus, is:
R, (547R2 - 2232R, + 3240

1166¢
The foreign welfare, which consists of the profitlee foreign firm and the foreign consumer

(32) W =11, +CS§ +CS, =

surplus, is:
_ R, (2992 -1346/R, +20736
9331 '

The total welfare, which consists of the domestid #oreign welfare reads:

R.(3199R2 -1695@R, + 24300
6998 '

(33) W,

(34) WF=WF +W, =

3 Tradepolicy: ad valorem tariff of the domestic country, export subsidy of the

foreign country

Schdler (1990) shows that the ad valorem tarifbésl not have any effect on the market
expansion of the firms. The following questions &mesed: does this result change if the
foreign country takes measures in return and carfdreign state use the ineffectiveness of
the domestic tariff to lead its country to a betteelfare (if the ad-valorem tariff is

ineffective). Since the mill price of the foreigroad is the calculation basis for the ad-



valorem tariff, the delivered price of the goodnfrthe foreign country raises from the border
by tm . The mill price of the foreign firm for the dostE market considering the tariff

RE

reads:m; (L+ t) To maximize the profif]/ =m/ I(l— m; —r)dr the domestic firm needs
0

_ P
the mill pricem;” = ﬂ

The domestic consumers express their judgementheffitms and the politics of the

P

Rc
government with their surplus on the area of thmeltic firm CS = '[0,5(1— m; —r)*dr
0

and on the area of the foreign firm in the domestientry

Rg-RE

CS = [051-m;@+t)-D~r)dr.

The financial success of the domestic state “s umeascan be recognized by the tariff

Rg-RE

revenue T =m;t j(l— m;, (L+t) — D - r)dr. The profit of the foreign firm
0

R-RE

M, =m, Dj(l—mD —r)dr+(m} +59) j(l—mi @+t)-D-r)dr

_2D-R{+R, +2(5(t+1)-1)
At +1) '

is maximized by the mill pricem, = 6_15‘3 andm; =

The surplus of the foreign consumers does not @lang
D 2 _ 2 _
CcS = j0.5(1— m, —r)°dr = D(7D* -12D +12) _ R, (7TR; —36R, +108 .
s 96 2592

The expenditures for the export subsidies of theigm government read:

Rg-R&
S=s I(l—mi(1+t)—D—r)dr.

0
From the identity of the prices on the competitimmder:
m. +R;=m; @+t)+D+R, - R¢
11IR, - 65(t +1)
18 '
The domestic state maximizes the domestic welfare
WP = R: (6903 +4376 —18R2 (s(t +1)(182 + 391) + 4(381 + 248)
' 93314t +1)
108R, (S*(t +1)* (43t — 26) — 4s(t +1)(15t +41) —12(27t + 20))
93314t +1)

the market of the domestic firm resul®; =

9



| 2168(t +1)(S°(t +1)° (24t —11) - 125(t +1) + 36)
93313t +1)

with the tariff rate

_2/301R? - 463R, +3924ABS(5936R}, - 21902(R?, + 25553 R? - 9537(R,, ~10369
3(181619R: — 970795’ +1980526&K> —1939900&K’ +899251R _ — 1492993

243329 -2(130068R; +715701R] —1354274R7 +671529®R ; +62209
3(181619R>5 —970795®R: +19805264R > —1939900R?2 +899251R , —~1492993 |

The foreign state maximizes the foreign welfare
WP = R: (468 + 2995 +18R% (20%(t +1) — 4(54t +187))
8 93314t +1)
108R,, (695°(t +1)* +104s(t +1) —12(9t +16))
93314t +1)

_216(t + (St +1) + 6)(7S(t +1) - 6)
93312t +1)

with the subsidy rate

S = \/3019?2 —4632R +3924(63042R ~119566@QR] +75964R2 —22171R  +134789
8820223, +240R2 —296R2% —192R  +144)

xSIGN(59363R;, —21902(R? +25553RZ —95376R, —10369

+331774ZR‘Z —-8831317®R,, +10704390&2 — 7055493R> + 2002262R ., + 379468
8820225, + 240R% —296R% —192R  +144)

Considering the optimal tariff and subsidy ratedbenestic firm sets the price

m = —(\/Z3019?f; —4632R +3924SIGN(5936FR, - 21902(R; + 25553 R
-9537R, —10369 +227R, —618 /1260
and the foreign firm sets the price

= —((181619R° — 970795’ +1980526&K> —1939900&K> +899251R _
—~149299(,/(301R? - 463 R, + 3924SIGN(5936R", — 21902(R
+25553R?2 —95376R, ~10369 —13R,, +102) /(120(,/(301R? - 463R,,
+3924[5936R}, — 21902(R?, + 25553 R’ ~ 95376, ~ 1036 — 394094

+2(793130R", —1127544R’ + 777788R> — 338673R, +1150849)),

1C



so that the effects of the trade policy can beiredl in figure 2. Because of the tariff the price
line of the foreign good in the domestic countreg®@n a higher level GC. The interrupted

lines m' C” andm’, C” are the price lines by free tratle.

Figure 2: Equilibrium by ad valorem tariff | and export sutbgi

tmp-.

>7

0]

RER: e )

With the welfare optimizing behavior of the staties tariff and subsidy rate can be showed in
figure 3.

3The price increase of the domestic firm, the prieduction of the foreign competitor and the marketa

redistribution in favour of the foreign firm by @@ policy, which can be seen in the figure, will discussed
later.

11



Figure 3: Optimal tariff and subsidy rate

s bzw. t t

The checking the condition of the second ordeittierwelfare maximizing shows, that there
are only welfare maximizing tariff and subsidy rateRg is smaller than 0.358. If&Ris more
than 0.358, there are no combinations ahd t which maximize simultaneously the domestic
and the foreign welfar®. That means, the states maximize the welfares becafi the
transport costs depending on the geographical sizie® countries. If the countries are large,
the states can not find the right tariff and supsates. In other words, if the countries are
large, the states can not intervene in the intemnalt trade. Figure 3 shows that the tariff rate
is very high in comparison with the subsidy ratéeTfurther away the location of the
domestic firm is from the border, the higher thefftaate and the lower the subsidy rate is.
By Rs equals 0.358, the subsidy rate falls to 0 andah# rate rises to infinity. By very high
tariff rate the foreign firm reduces its price toFgure 4 shows, that the mill price of the

domestic firm is by trade policy higher than byefteade.

“Here the optimal tariff and subsidiy rates minimize the welfafesie or both countries.

12



Figure 4: Mill prices of the domestic firm by free trade anade policy

m,

8.2

The changes of the mill prices depend on the piasticity of the consumers. The domestic
firm recognizes by trade policy, that its servimgaashrinks and it loses the consumers living
furthest away from its location. It analyses thie@elasticity of its consumers and comes to
the decision that it has to raise the price to nthkemaximum profit. The reasons for this
decision are:
* The domestic firm serves a smaller market area and haddigssice customers in
comparison to the foreign competitor.
» The price elasticity of the demand for the domestic good, which deperitie distance,
is not high.
It follows that by trade policy the demand for the domestic goodilispsce unelastic

enough, so that a price increase leads to optimum profit.

The foreign firm knows, that its product is duty-paid from the bordeedtices the price to
sell its product in the domestic country. Because of the high tat#fthe foreign firm has to
reduce the price strongly to reduce the basis for the tardiilegilon and the tariff revenue of
the domestic country and to improve its situation. Figure 5 showsh#h&dreign firm sets by
trade policy lower price than by free trade. The larger th&eharea is, the higher the tariff
rate and the lower the price of foreign firm is. The mill p€ehe foreign firm, the subsidy

rate fall to O and the tariff rate increases to infinite,dfeQuals 0.358.

13



Figure5: Mill prices of the foreign firm by free trade and by trade policy

8.6

“\m

A
a.2 . P

Rs

a1 a.z a.3 A.4

Figure 6: Market areas of the domestic firm by free trade and trade policy

Rc
8.6
8.3 : . . x
RC
RC
} / + Rg
a.1 a.2 a.3 8.4

Figure 6 shows that the market area served by the domestishiinnks by trade policy. If the

countries are small, the domestic firm does not have any madeet lais replaced by the

14



foreign competitor, because the mill price of the domestic farhigher than the delivered

price of the foreign firm at the domestic location.

The profit of the domestic firm is, despite higher price, less byafree trade. The domestic

firm loses many consumers by trade policy, so that its priceasercan not compensate this
loss. If the countries are small, the domestic firm does not m@kerofit, because it does

not come up to the market. With the tariff the domestic stateesiithe protection of the

domestic industry. The domestic firm is at a disadvantage bwtiffeof its own government,

if the foreign government responses with export subsidy. If the casiatreesmall, the trade

policy makes it possible for the foreign competitor to oust the domestic firm fromatet.

Figure 7: Profits of the domestic firm by free trade and by trade policy

M,
8.1
m
@.85
nr
8.1 a.2 a.3 g.4 o



Figure 8: Profits of the foreign firm by free trade and by trade policy

[Ma

8.1

Re

-8.85

The profit of the foreign competitor is by trade policy, despitgelamarket area, less than by
free trade, because it sells the good at very low price. Bgdrals 0.358 the foreign firm
makes no profit on the domestic market, only on the foreign market.dothlfirms are at a
disadvantage by trade policy. The domestic firm loses its consuitesforeign firm has

more consumers, but can only sell its product at a very low price.

Figure9: Surplus of the consumers on the market area served by the domestic firm

CS
8.06
8.03 - - - cs
} ; } } R
8.1 8.2 8.3 8.4 ¢
-0.83
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The consumers on the market area served by the domestic firmhydkade policy less
surplus than by free trade, since they have to pay higher priceslomfestic consumers on
the market area served by the foreign firm profit from the tpadiey, because they have to
pay lower prices. The total surplus of the consumers is by tradey goditer than by free
trade, because the profit of the domestic consumers on the ared lsgrthee foreign firm

overcompensates the loss of the domestic consumers on the area served by the domestic fi

Figure 10: Consumer surplus on the domestic market area served by the foreign firm

cS
8.86
0.83 s
CS,
8.1 8.2 8.3 8.4
-0.03

The trade policy of the states causes a redistribution frons tionpart of the consumers. For
the gorvernments it is important to consider which target has &uhieved or which social

group has to be favoured. By this politics a social group is favoured aiieragroup is at a

disadvantage.
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Figure 11: Tariff revenue and subsidy expenditure

Sbzw. T
B.86
8.03 ///,__ T
S
. ; . Rg
A.1 a.2 a.3 a.4
-8.83

The subsidy expenditures of the foreign government are less thaaritheevenue of the
domestic gorvernment. If the countries are large enough=(B.358), the foreign state does

not have to subsidize.

Figure 12: Domestic welfare by free trade and trade policy

W,

Rs

8.1 8.2 8.3 8.4
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The domestic country is by trade policy in a better welfatmsdn than by free trade though
the domesic firm makes less profit. The market area redisarbut favour of the foreign

firm involves a redistribution from the firms to the consumers andldheastic state. For the

P*
foreign country the trade policy is disadvantageous, since the Wa' oses part of the

profit and the foreign government has subsidy expenditures.

Figure 13: Welfare of the foreign country by free trade and trade policy

Wa

8.18
8.15
B.12
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8.86 : // wr

8.83
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Figure 14: World welfare by free trade and trade policy

w

8.25

8.2

WP
a.15
WF

a.1

a.85%

8.1 8.2 8.3 6.4

The surprising result is that the world welfare by trade padidetter than by free trade. That
means, the welfare increase of the domestic country overcompetinsateslifare loss of the

foreign country (figure 14). This is made clear by some numerical data:

R 0.2 0.25 0.3 0.35
WF 0.0872 0.1052 0.1219 0.1372
WP 0.0879 0.1070 0.1244 0.1403

4 Conclusion

This model represents a combination between international trade diadl spanomics. The
surprising result, that trade policy causes better world welfene free trade tells us, that we
have to be careful with the subsidy cutback. The effects of the poityments depend on
the geographical situation of the countries and the locations ofrths. fAll these factors

have to be considered, when we choose the policy instruments.
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