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Abstract

We explore interregional trade patterns within areas with het-
erogeneous, by using a simplified regional trade model with three
aggregate sectors, two production factors and no-intermediary
consumption. We replicate this model on an aggregated Social
Accounting Matrix. Heterogeneity of trading economies is cap-
tured through different elasticities to consumption and produc-
tion and differences in the interceipt of Cobb-Douglas functionals.
The model is based on the assumption that consumers (residents)
are not able to distinguish goods by their origin (producing) coun-
try and that consumption prices, including the transport rate, are
leveled trough trade balances. We obtain increasing in transports
import demand and decreasing exports (in a context in shich
transport price is supported by the shipper). We also obtained
that the global demand of tradeable goods is an increasing and
convex function of the transport cost between regions (i.e coun-

tries). We furthermore present two simulations in order to give a
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better intuition on the impact of world prices on the transport
rate, which is defined implicitly (we find no closed form for the
transport cost). The fixed coefficient model represents a sim-
plifying alternative to the CES functional forms used in general
equilibrium and trade, which may be considered analytically in-
convenient when the nests (levels) are numerous enough.

Keywords: small open economies, transport and trade, applied
general equilibrium, regional economics
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1 Introduction and literature review

The spatial and regional applied literature states that what drives the
location of firms and consumers is the accessibility to spatially dispersed
markets, a fact that has been recognized for long time, both in spatial
economics and regional science (Fujita and Thisse, 2002). Accessibility
is itself measured by all the costs generated by the various types of
spatial frictions that economic agents face in the exchange process. In
the case of goods and services, such costs are called trade costs. Spulber
(2007) refers to them as “the four Ts”. In this paper we only deal with
transport costs, but the research may be easily extended to other types
of costs.

The paper is structured as following: the first part introduces the
generic model which describes in a traditional fashion the microeco-
nomic behavior of one representative closed region. We add the simpli-
fying hypothesis of fixed coefficients according to which exports represent
fixed proportions (or fixed coefficients, FC) from the total domestic pro-

duction, under the hypothesis that there is no differentiation in tastes



between domestic and foreign goods. In other words, Armington elas-
ticities of substitution across goods from the same industry, but traded
among different countries, are all equal to unity. In this sense, a working
paper by Yilmazkuday (2008) has already find by using empirical data
on the U.S. export data, that the elasticity of demand with respect to
the destination price is equal to the sum of the elasticity of demand with
respect to the source price and the elasticity of demand with respect to
the trade costs (i.e transport rate) which anticipates future applications
of our FC-assumption. The clearing condition for trade given the pro-
duction constraints, is the balance of trade. The second part provides
comparative statics. The last part concludes with simulations, based on

the theoretical results obtained.

2 Model framework: two regions, three sectors and

no intermediary consumption

We first consider that there are only two trading partners, therefore,
all the assumptions and equations derived are symmetrically applica-
ble to the trade partner. There are three aggregated macro-sectors:
agriculture, manufacturing (traded sectors) and one non-traded aggre-
gate (services). There is no intermediary consumption and the exported
goods represent a fixed coefficient out of the total production. One rep-
resentative resident household is assumed to issue the global demand in
the economy (a brief definition of what we mean by global demand and
global supply is given below). The Social Accounting Matrix (SAM) of
an economy reproducing this economy is presented in Figure 1 from the
"Appendix: Figures".

Our aim is to derive conditions on price-changes when trade is per-



formed among trade partners. We analyse the trade determinants and
its impact on local economies, with a particular focus on transport costs
affecting trade. A higher level of complexity is obtained by adding a
third trading partner in the model (see the last subsection of this chap-
ter). The model is organised as folllowing: the first subsection defines
formally the static demand side of the model, for the representative re-
gion (for the trading partner, i.e. region r/, equations are symmetrically
identical); the second subsection defines the supply side; the third sub-
section presents the balance of trade and the last subsection presents the

possibility of introducing the third trading partner in the model.

Definition 1 The global demand of the economy is exogeneously de-
fined as the sum of the domestic demand and the demand for imports for

each and every tradeable good (i.e. the global demand for agriculture, at

optimum, is XAGR* = XAGRIMP + XAGRDOM ).

Definition 2 The global supply of the economy is endogeneously de-
fined as the sum of local sales and exports, for each and every tradeable
good (i.e. the global supply for agriculture, at optimum, is PRODAGR* =
XAGRDOM + EXPAGR).

Definition 3 Tradeable goods are goods which may be transported
from one region to another, therefore their price at consumption is formed
of the production price (at the world level, since our economies are small
and they do not have enough power to impose their own prices on the
world market) plus the transport rate, which is characteristic to each

industry (in our case, T, and T,,)



2.1 Demand side

In the simplest case that we may consider, the global demand for each

good is derived from well-known Cobb-Douglas indifference curves.

Proposition 4 Cobb-Douglas optimal demands for the three aggregates

(agriculture, manufatcuring and services) are given by the following:

* o Inc
XAGR = Oéam

* _ Inc
XMF* = a,Zne

XSERV* :(1—04(1—04771)%

in which Inc is the aggregated income of residents,
Proof. is provided below. m

The utility-maximizing agent solves the following program:

MAX. Utility = aglog(XAGR)+ aylog(XMF)+ (1 -« — ay,)log (XSERV)
s.t. BC =XAGR-PAGR+ XMF -PMF + PSERV - XSERV
The Lagrangian of this maximization is:
L = Utility + - (Inc — BC)

which gives the following system of first order conditions:

oL _ Qq _
OXAGR — —A-PAGR + XAGR =0

oL _ am _
SXMF = —)\-PMF—i—XMF =0

oL _ l—ag—am _
OXSERV — —A-PSERV + XSERV 0

Solving this system of equations and replacing in the budget constraint,

one obtains the well-known optimal demand functions:

* Inc
XAGR = aaTGR

* _ Inc
XMF* = a,Zne

XSERV* :(1—@a—@m)%



Proposition 5 Domestic demands and demand for imports for both
tradeable goods, under the assumption of undifferentiated consumption

(uniform prices for domestic and imported goods) are:

XAGRIMP =9 ,0,55%

XAGRDOM = (1—1,)capits
XMFIMP =, 00,20
XMFEDOM = (1—1),,) 225

PMF

XSERV* = (1_aa_am)ple%

Proof. is provided below. m

In the following we disaggregate the global demand in demand of
imported goods and demand of locally produced goods, with the help of
a fixed-coefficient assumption. This assumption is based on the fact that
individuals may not distinguish between imported and domestic goods
at the moment of their consumption. Due to competition (added to
open-frontiers trade) among producers and due to non-arbitrage condi-
tions which usually exist among neighbouring trade partners, consumers
perceive the same price for the same type of good, for example manufac-
tured goods (either locally produced or imported). The only "distortion"
that influences trade is the transport rate. For the time being we ignore
other transaction costs, our interest being to derive prices as function of

the transport cost.

Definition 6 Import of products (import demand) is made according to

a fixed coefficient from the global demand of tradeables:

XAGRIMP =1, - XAGR"
XMFIMP=1,, - XMF*



it implies that domestic demands of tradeables are equal to the re-

maining:

XAGRDOM =(1—1,) - XAGR*
XMFDOM=(1—1, ) - X MF*

Values of 1) may be calibrated from usual bilateral trade databases,
for each trading partners (countries, regions, etc.). In other words, we
used the well-known form of total demands, XAGR* = XAGRDOM +
XAGRIMP and XMF* = XMFDOM + XMFIMP and split it ac-
cording to a fixed coefficient rule which we will calibrate with the help
of real data.

We apply the definition to the previous optimal demand functions,

and obtain the postulated result:

XAGRIMP = ,0,55%

XAGRDOM = (1—1,) 0tg s
XMFIMP =, 00,720
XMFDOM = (1—1),,) ampie

XSERV* = (1—Oéa—Oém)PSIE%

Remark that services are considered not to be tradeable, they are

produced and consumed locally.

2.2 Supply side

As for the demand side, we consider the simplest case here, in which

production functions are constant-elasticity Cobb-Douglas frontiers.

Proposition 7 Optimal production factor demands in the three sectors



of the economy (agriculture, manufacturing and service) are:

LAGR* — B PPAGR
KAGR* = (1 - f,) 2226k
LME* = 5 PPMF

w

KMF* = (1 _ Bm) PPMF

r

LSERV* = ﬂs PPSERV

w

KSERV* = (1 . 65) PPSERV

T

in which PP** represent production prices, v > 0 is the unit price of
capital, w > 0 is the unit price of labor, B, €]0,1[ are production elas-

ticities.
Proof. is provided below. m

Global production functions (containing exports and local consump-

tion) are constant-elasticity Cobb-Douglas curves:

PRODAGR  =log (CTAGR) + §3, - log (LAGR) + (1 — 83,) - log (K AGR)
PRODMF  =log(CTMF)+f,, log(LMF)+ (1—3,,) - log (KMF)
PRODSERV =log(CTSERV) + 8, -log (LSERV) 4 (1 = 8,) - log (KSERV)

Total revenues in each industry are:

REVAGR = PPAGR-PRODAGR —w-LAGR —r- KAGR
REVMF =PPMF- -PRODMF —w-LMF —r-KMF
REVSERV = PPSERV -PRODSERV —w-LSERV —r- KSERV

in which PPAGR, PPMF, and PPSFERV are production prices for the
three goods (they are prices at the factory gate, which do not include
transport and trade costs), while PRODAGR is the agriculture output,
LAGR and KAGR are labor and respectively, capital demanded by

agriculture. Similar are the definisions for the manufacturing sector.



The first order conditions associated to revenue maximizing programs
are:

PPAGR
a LAGR

(1_6(1)]?245}5_7‘ =0

PPMF
m LMF

(1= 8,) e —7 =0

PPSERV _
stsery —w =0

PPSERV
(1= 8,) Ksery —

w =20

r =0

First order conditions from the revenue maximization programs together
with factor market clearing conditions lead us to the optimal factor de-

mands in the three sectors of the economy:

LAGR* — /6 PPAGR
KAGR* = (1 — ,) BPAGR
LME* = 5 PPMF

w

KMEF* = (1 _ 6m) PPMF

r

LSERV* = ﬁs PPSERV

w

KSERV* = (1 o 65) PPSERV

T

Proposition 8 Optimal factor remunerations at equilibrium, are given

by the following:

W — B4 PPAGR+B,,-PPMF+3,-PPSERV
- LSUPTOT

« B, PPAGR+8,,-PPMF+3,-PPSERV
r= KSUPTOT

i which LSUPTOT 1is the total supply of labor, and KSUPTOT

represents the available capital in the economy.

Proof. is provided below. m



From the clearing conditions on the factors markets, LSU PTOT =
LDEMTOT and KSUPTOT = KDEMTOT, we obtain the equilib-

rium factor prices:

LSUPTOT = LAGR+ LMF + LSERV

LSUPTOT = B, tPACGE 4 g PPME g PPSERV

« _ B.-PPAGR4S,, -PPMF+3, PPSERV
w = LSUPTOT

a

KSUPTOT = KAGR+ KMF + KSERV
KSUPTOT = (1 - f,) EPAGR 4 (1 — g yPPME 4 (1 _ g ) PPSERV

r

« _ B.-PPAGRYS, -PPMF+3, PPSERV
r= KSUPTOT

By replacing the factor remunerations in the factor demand functionals,

we obtain (in order to simplify notation, we use the following abbrevia-

tion: LSUPTOT = L, and KSUPTOT = K,):

. B, PPAGR
LAGR — /Ba~PPAGR+,5m'PPMF+IBS'PPSERVLs

. (1-8,)-PPAGR T
KAGR* = BG,PPAGR+5m.pPMF-t,-BS-PPSERVKS

. B,.-PPMF -—
LMF* = B,-PPAGR+B,, PPMF+j3, PPSERV Ly

* _ (1-8,,)-PPMF -
KMF" = B,-PPAGR+S,, PPMF+j3, - PPSERV K

. B,-PPSERV T
LSERV* = 5 ppacris prifrs PPSERv s

B (1-B,)-PPSERV
KSERV® = Ba-PPAGR+B,, PPMF+3,PPSERV Ky

10



Optimal output levels therefore are (we replace the optimal factor

demand fiunctions into the production frontiers):

PPAGR11-8a
o) R

PRODAGR* = CTAGR - [3,LRAGE] % [(1
PRODMF* = CTMF - [8,,ZEME]Pn [(1
PRODSERV* CTSERV - [3,EESERV] P [(1 _ 3

-8
—B,) PPMF]lfﬁm

S) PPSTERV] 1-08,

Export of products may be obtained such as to satisfy the balance of
trade and the market clearing condition or, in order to simplify analyti-
cal results, we may define exports as a fixed proportion out of the total
production. Market clearing conditions for tradeable goods and for ser-
vices, are such that at optimum, the output value (PRODAGR*) equals

demand (domestic demand plus exports, in the case of tradeables):

PRODAGR* = XAGRDOM + EXPAGR
= (1 - ¢,) auplis + EXPAGR

PRODM F* = XMFDOM + EXPMF
= (1—1,,) ampts + EXPMF

PRODSERV* = XSERV*

Inc

= (1 - a0 — o) pspry

in which PRODAGR*, PRODMF* are optimal levels of production

and we used:

XAGRIMP =, 0,55

PAGR
XAGRDOM = (1—1,) capits
XMFIMP =, 0,20
XMFDOM = (1—1,,) tmprs
XSERV* =(1— g — ) popsr

11



We choose to define exports as a fixed proportion out of the total pro-

duction.

Definition 9 We consider that exports, like imports, represent a fized
proportion v from the total production. This proportion v may be cali-
brated from real social accounting matriz or it can be determined numer-

ically from the trade clearing equations (see the next section). Therefore,

EXPAGR=~, - PRODAGR®
EXPMF =+, - PRODMF*

Under this assumption, export values for the agricultural and man-

ufacturing aggregates are computed as:
x  _ 1=, ailnc
PRODAGR* = = " PAGE

— EXPAGR =, - g5

_ 1=, amlinc

—> EXPMF =r,,=o= Spine

3 The balance of trade and trade theorems

The balance of trade value must be satisfyed, therefore:

BT = XAGRIMP - -PAGR+ XMFIMP -PMF
—EXPAGR- PPAGR - EXPMF - PPMF

= Y,adnc+ Y, anlnc
—EXPAGR- PPAGR - EXPMF - PPMF.

Under the assumption of a unique exchange rate (e = epm = ea =
em = epa), we transform regional production and consumption prices,

in functions of world prices by industry. Additionally, we consider that

12



transport rates are uniform across industries and that they vary across
trading partners. In the case of bilateral trade with a unique trading

partner, transport rate is a constant T

PPAGR = epa- (PWAGR —T,) = ¢ - (PWAGR — T,)
PPMF = epm-(PWMF —T,) =e¢- (PWMF —T,,)
PAGR=  ea-(PWAGR+T,) =e- (PWAGR+T,)
PMF=  em-(PWMF +T,) =e¢- (PWMF +T,,)

We must solve for the transport rate ¢ the following system of equations:

BT =0
XAGRDOM — PRODAGR* + EXPAGR =0 (2)
XMFDOM — PRODMF*+ EXPMF =0

in which we know EX PAGR = v, 1= 440 and EXPMF = 7, ==

amlInc

. Replacing the prices along with the formulas for export values in

the balance of trade, we obtain:

BT = Inc- (1,00 +1,,am) — EXPAGR (PWAGR —T,) e
—EXPMF (PWMF —Ty)e

BT _ _ 1—¢, PWAGR-T, _
Tne = Yala + 00 — 7,00 1—v, PWAGR+T,

—v, 1=y, PWMF-Ty, _
m=mM 1y PWMF+Tm,

Theorem 10 Under the fixed-coefficient assumptions, under the frame-
work of transport cost being payed by the producer, imports of goods IN-
CREASE with the transport cost T, > 0 while exports DECREASE with
T,. Transports have a compensatory effect, on one hand when T’s are

relevant they encourage imports in order to satisfy global demand, while

13



they protect local producers from paying too much on exports. Vice-versa

when T’s are small enough.

Proof. (we illustrate the result for the transport cost associated to agri-

cultural goods, T,). The proof is straithforward. From XAGRIMP =

),y P;’g = = waaam we compute the derivative with respect
to T}, :
dXAGRIMP Inc
—— =, 5 >0
T, (PWAGR — T,)
since 1, o, e €]0, 1], Inc > 0.
_ 1-1, aglnc __ 1=, agqlnc
From FEXPAGR = 7, T PAGE = VYaT—y. * a(PWAGRTT,) We com-
pute derivatives:
dEXPAGR 1—1, agIne
_— = — - e
dT, Ty, (PWAGR+ T,
since v,, @, €0, 1].
QED. m

From the market closure conditions on tradeables, we obtain the

optimal import demands:
XAGRIMP = waaa%

—_ ¢ a Inc
a"Ae.(PWAGR+Ty)

and in a similar way we obtain:

XMFIMP =0, 20
(5)

:Q/J a Inc
m=Me(PWMF+Tm)

These formulas automatically lead us to the domestic local demands as
functions of world pricess XAGRDOM = (1—1,) XAGRIMP and
XMFDOM = (1—1,,) XMFIMP.

14



Theorem 11 The demand for imports of tradeable goods, agriculture
and manufacturing, are decreasing and convex functions of the transport

cost T,.

Proof. We use results in equations (4) and (5). We define the vector of

imports of tradeables,
XIMPDOM = (XAGRIMP,XMFIMP,XAGRDOM, XMFDOM)

The Jacobian of this vector is:

dXAGRIMP dXMFIMP

Dy XIMPDOM = AT m
dXAGRDOM  dXMFDOM
dT, dTm
. P,aqlnc _ Yyamine
e[PW AGR+T,)? e[PW M F+T;,)?
_ wa(lfwa)aﬂlnc _wm(lfdjm)amlnc
e[PW AGR+T,)? e[PW M F+Ty,)?

which is negatively semidefined Dy XIM PDOM < 0 since ¢, &g, v,
and «,, €]0,1[, Inc > 0 and e > 0. The Hessian of vector X IM PDOM

1s:

dXAGRIMP dXMFIMP

2 2T, 2T,
D7 XIMPDOM = a m
dXAGRDOM  dXMFDOM
d?Ta 2T,
2e(Pgalnc) 2e(v,,, amInc)
[PWAGR+T,)? [PW MF+Tm]
2e(1—,)(Paalnc) 2e(1—,,) (¢, amInc)
[PWAGR+T,)? [PW M F+Tp)?

which is positively semidefined, DX TMPDOM > 0 since all the terms
are non-negative. M

Reassuming, Figure 2 in the "Appendix: Figures" reproduces the
SAM presented in Figure 1 (see the previous section) by using the real

model’s notation.

15



4 Equilibrium values for T,

Lemma 12 At equilibrium, the transport prices for agriculture T and

manufacturing T are implicitly determined as:

T: = {pmam e ] [ ] o }%

a 2CTAGR | B, 1—,

and respectively,

1
3 1-8 3
Tm - {P F - eQaCT]T\ZCF |:ﬁifnj| |:1*7;3)m:| I’Ym}

since optimal levels for w and r are functions of T'.

Proof. is provided below. m

We are able to determine equilibrium prices from the supply side
equations referring to tradeable goods. Replacing the optimal output
levels into the market clearing conditions and considering the price trans-

formations in (?7?), we obtain:

e gl = CTAGR[5,22498)" [(1 - ) 2208

B 1-8
_ aglnc w |[~¢ r ¢ 1y,
e (PWAGR? —T7) = et [E} [Pﬁa] 1=

8 1-5 2
* aglnc w @ T ¢ 1=,
T; = {PW AGR® — S&rics [5—&} [1-%] 1—va}

From the equations corresponding to the manufacturing market, we

derive the transport rate functional at equilibrium:

PMF - PPMF = M[

CTMF % 1-8,, 1=Ym
2 PWMF2 T2Y) — amlIne | w Bim r 1=Bm 1-,,
e ( —T3) = &3ur B, 15, i,




Remark that transport functionals are implicitly defined, since (with

the price of services set up as numeraire PPSERV = PSERV = 1):

¥ B.-PPAGR+B,,-PPMF+j3,-PPSERV
LSUPTOT
B,-e(PWAGR—T,)+B,,-e(PWMF—T,,)+8,-PPSERV
LSUPTOT
B,-e(PWAGR—T,)+8B,, e(PWMF—T,)+8,
Ls

* B4 PPAGR+B,,-PPMF+3,-PPSERV
KSUPTOT
B e(PWAGR—T,)+B,,-e(PWMF—Ty)+0,
K

Some simulations with different values of the parameters are pre-
sented in the appendix (see subsection "Graphics and numerical results"
in the appendix), in order to provide better intuition regarding the trans-
port price’s determinants. For 28 replications of random meaningful
prices PWMF and PWAGR, and some arbitrary values of the elastic-
ities and import/export shares, we present results for the interactions:

T =f(PWMF) and T = f (PWAGR).

5 Comparative statics

In this section we analyse the situation in which small movements from
the equilibrium point (we analyse partial derivatives for the agriculural
industry; manufacturing will have identically similar conditions). All
the derivatives taken on the model’s decision variables are decreasing in

transports, except for the global production function, which is increasing

17



in T, ,as demonstrated below:

OPRODAGR __ 1-v, e-aqlnc >0
9Ta 1—7, (PWAGR-T.)? =
M?ﬁ% _wa@awjé—%im <0
OXACHDOM —  — (1 = §5,) Qo ety < 0
aLaf%fR _eﬂ% <0
8[(6%5}1% _e(l;ﬁa) <0
o= TS
aaifa - _% <0

However, the negative effect of T on PRODAGR may be decomposed
in two sub-effects related respectively: to the production oriented to
satisfy the domestic demand and to the production for export. When
the transport rate increases it affects only exports which diminish, while
the overall production is re-oriented towards the local market (which has

no transport cost).

6 Extension to a situation of trade among three
regions

It worth noting that adding the third trade partner adds some complex-
ity to the model. Now we deal with three regions (i.e. countries 1,2,3).
Consider that fixed coefficients are bilaterally defined for each pair of
countries (the first subscript for flow variables indicates the origin and
the second subscript indicated the destination, i.e. X AGRIM Py; indi-
cates imports of agricultural goods from country 2 into country 1 while
14, indicates the fixed proportion of agricultural imports from coun-

try 3 into country 1. Instead, the transport rate T is identical for all

18



destinations, therefore prices are uniform across countries.

DEMAND (COUNTRY 1):

* _ Inci Incy
XAGR; = Qapagr — Y (PWAGRIT,)
% _ Inc; __ ___Ina
X MF} = UmpyF = Y PWMF+Tm)
. Incy
XSERVY = (1 —aq— an) pgpav

and for tradeable goods:

XAGRIMPTOT, = XAGRIMPy; + XAGRIM P53,
= V5106 FagE + Vi1 paos
. a a aglne
= (5, +5;) e(PWAGR+T,)
XAGRDOM = XAGR; — XAGRIMPTOT,
= (1= Y% — ¥%) e
XMFIMPTOT, =XMFIMPy +XMFIM Ps;
= (Y51 +¥51) e(PI/I(iT](L/[II?-C&-Tm)
XMFDOM =XMF;—-XMFIMPTOT;
= (1 — ¢ — V%) spresiner

Concerning the supply side equations, they become:

3.) e(PWAGR-T,)

w

r

SUPPLY (COUNTRY 1):
LAGR: = B, EPPAGE _ g (PWAGR-T,)
KAGR; = (1—3,) PPAGE — (1 —
LMF; = B, PRME _ g c(PWMP-Ty)
KMF; = (1-8,) 2PME — (1 — g, ) APWME-Ta)
LSERV; = §,EPSERY
KSERV¥ = (1-8,) PPS:ERV

19




and similarly for the manufacturing sector:

PRO.DAGR* = 195, —¢5, . aglnc

1-7¢5—4s PAGR
EXPAGRTOT, = EXPAGR,; + EXPAGR;3

= (v5,+ a)1—¢31—¢§1_ aqlnc
T2 T V13) T8, 550, " er(PWAGR+T,)

PRODMF* = Y8V amlnc
1=1%—1% PMF

EXPMFTOT, = EXPMF s+ FEXPMF3

— ( m oy m) 1—5i—v5] | amlInc
T2 T V18) TS T er(PWMFAT,)

PRODSERV* = (1 — a4 — ay,) 522

PSERV

The effects maintain their signs when derived with respect to the
transport rate. The strategic elements now become the fixed trade pa-
rameters (import/ export coefficients, ~, and 1,). In particular, the
coefficient of production dedicated to exports, v, has an ambiguous ef-
fect in the export value, while the coefficient associated to the demand

of imports has a negative effect on exports (leverage effect).

7 Conclusion and future research

We build a simple model which is an alternative to the CES formulation
traditionally used in foreign trade. Our specification represents better
the economic situations like: non-homogeneous trading partners coexist-
ing on the same geographical plan (i.e. under-developed countries and
developed neighbours), second-best trade policies against market imper-
fections, the typical situation when a domestic market is supplied by
a foreign monopoly firm (or market). The domestic market consists of
many consumers who demand the product but has no domestic produc-
ers of the product. All supply of the product comes from a single foreign
firm; some examples are: Palestinian major industrial sectors which de-

pend on their major supplier, Israel; industrialized economies depending

20



on the oil resources exploited by foreign oligopoles, etcetera. In this case
the market imperfection is that there are not a multitude of firms sup-
plying the market, but rather by a monopoly. Further implementations
will be added to the model, as: the introduction of an environmental tax
on transports paied by the a representative transport firm. In this case,
the tax becomes a part of the transport price and will be added to the
trade distortionary effect. A government will collect this tax and will

provide subsidies to a second type of househols: the poor consumers.
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8 Appendices

8.1 Nomenclature

XAGR,XMF,XSERV

=total agric/manufact/services qty’s demanded

O-/ayam

=celasticities in the utility function

Vg

=proportion of imports in total agricultural cons.

Vi

=proportion of imports in total manufacturing cons.

PAGR,PMF,PSERV

=consumption price indexes for agric/manufact/serv.

A

=lagrange multiplier for utility maximisation

XAGR*, XMF* XSERV*

=optimal indirect demand functions

PRODSERV,PRODAGR,PRODMF

=production functions for agric/manufct/services

PRODSERV* PRODAGR*,PRODMF*

=optim. production functions for agric/manuf./serv

LAGR,KAGR/LMF,KMF/LSERV ,KSERV

=factors demand (labor/capital) in agriculture/

manufact /services;

LAGR* KAGR*/LMF*,

KMF* /LSERV* KSERV*

=optim. indirect factors demand functions

Babm

=factor demand elasticities in the prod. functions

for agriculture/manufacturing;

CTAGR,CTMF,CTSERV

=constants in the production functions

r,w

=factor remunerations (returns to capital,wage)

PPAGR,PPMF,PPSERV

=production price indexes for agric/manufact/serv.

PWAGR,PWMF,PWSERV

=world prices for agric/manufact/services

EXPAGR,EXPMF =exported quantities of agric/manuf.goods (supply)
XAGRIMP,XMFIMP =imported quantities of agric/manuf. goods (demand)
T, T =transport rates for agric/manufact.

e =exchange rate
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8.2 Equations summary (for the two regions model)

We reassume the final equations of the model with two regions in the

following;:
DEMAND:
XAGR* =aq, P;”é =
XMF* = PIAZ‘},

XSERV* = (1 —a,— om) papsr
XAGRIMP = ,0,54%

XAGRDOM = (1-1,) tapiss
XMFIMP =, 00,20
XMFDOM = (1—-1,,) 0 prs

SUPPLY:
LAGR* = ﬂ PPAGR
KAGR* = (1 - j,) PPACE
LMEF* = 5 PPMF

w

KMF* = (1 - §,,) P2ME

T

LSERV* = ﬁs PPSERV

w

KSERV* = (1 _ ﬁs) PPSERV

r

EXPAGR = 7= - g4

EXPMF =, 772 - Spine

* _ 1=y, aglnc
* _ 1-vY,  aplnc

PRODSERV* = (1 — a, — o) pdie

23



EQUILIBRIUM PRICES:

w

r

*

*

B,-PPAGR+8,,-PPMF+3,- PPSERV

LSUPTOT

B, PPAGR+(,,-PPMF+j3,-PPSERV

KSUPTOT
PRICES TRANSFORM:

PPAGR = epa - (PWAGR —T) = ¢ - (PWAGR — T)
PPMF =epm - (PWMF —T)=e¢-(PWMF —T)
PAGR=ea- (PWAGR+T)=¢-(PWAGR+T)
PMF =em- (PWMF+T)=e¢- (PWMF +T)

8.3 Figures

Figure 1:SAM reproducing the real local economy
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Figure 2:

SAM values

agriculture manufacturing  services labor capltal residents reit’ O(Tffl éhe TOTAL
aqriculture 0 0 0 XAGRDOM'PAGR EXPAGR*PPAGR PRODAGR*PPAGR
manufacturing 0 0 0 XMFDOM™PMF EXPMFPPMF PRODMF*PPMF
services 0 0 0 KSERVOPT*PSERY 0 PRODSERV*PPSERY
labor LAGR*w LMF*w LSERV*w LDEMTOT w
capltal KAGR'r KMF*r KSERV'r KDEMTOT*r
residents Inc Inc
rest of the
e o A
world XAGRIMPPAGR  XMFIMP*PMF 0 BA
total agriculture fotal total services total residents’
TOTAL grict manufacturing - LSUPTOT KSUPTOT BA
production production preduction consumption
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8.4 Graphics and numeric results

SIMULATION 1

Industrialized country case
a, =0.3;a,, =050, =0.2;y, =0.4;7,, =0.3;
B,=0.7,3,, =049, =029, =0.3;e = 1.5
CTAGR =2;CTMF = 10; L, = 1000; K, = 10000;

Iteration T PWMF PWAGR
1 0,0096 105,61 11,20
2 0,0100 100,51 10,77
3 0,0093 108,92 11,57
4 0,0097 104,28 10,74
5 0,0097 104,04 11,28
6 0,0093 109,40 10,70
7 0,0097 104,53 10,39
8 0,0085 105,92 10,83
9 0,0096 105,35 10,16

10 0,0089 101,74 11,64
11 0,0084 108,15 11,47
12 0,0100 100,38 11,27
13 0,0093 109,59 10,61
14 0,0097 104,28 11,97
15 0,0094 107,35 10,30
16 0,0099 101,41 11,85
17 0,0099 100,64 11,35
18 0,0004 107,82 11,05
19 0,0087 104,37 11,32
20 0,0085 106,63 10,02
21 0,0089 101,81 10,97
22 0,0087 103,93 11,38
23 0,0085 105,97 10,14
24 0,0099 100,97 11,44
25 0,0094 108,31 11,60
26 0,0099 101,00 11,75
27 0,0095 106,28 10,33
28 0,0095 106,99 12,00

We also provide a grafic representation of these dependencies:
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PWAGR

PWAGRas d function'of T
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SIMULATION 2

Poor country case
a, = 0.7, =0.2; 05 =0.1; 7y, = 0.2;7,, = 0.1;
B, =0.5;8,, =059, =04;¢,, =0.7,e=1.5

CTAGR = 2;:CTMF = 10; Ly = 1000; K, = 10000;
Iteration T PWMF PWAGR

0,0095 105,61 11,20
0,0100 100,51 10,77
0,0092 108,92 11,57
0,0096 104,28 10,74
0,0096 104,04 11,28
0,0092 109,40 10,70
0,0096 104,53 10,39
0,0095 105,92 10,83
0,0095 105,35 10,16
0,0098 101,74 11,64
0,0093 108,15 11,47
0,0100 100,38 11,27
0,0092 109,59 10,61
0,0096 104,28 11,97
0,0094 107,35 10,30
0,0099 101,41 11,85
0,0099 100,64 11,35
0,0093 107,82 11,05
0,0096 104,37 11,32
0,0094 106,63 10,02
0,0098 101,81 10,97
0,0096 103,93 11,38
0,0095 105,97 10,14
0,0099 100,97 11,44
0,0093 108,31 11,60
0,0099 101,00 11,75
0,0095 106,28 10,33
0,0094 106,99 12,00

RPN MNMDRRMNMDMNMN & 4 o8 o3 o3 s s oa s
O~V EON 200N EWN2QP® NG RGN =
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