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CHAPTER 6

WELFARE EFFECTS OF ECONOMIC INTEGRATION IN THE CARIBBEAN
COMMUNITY (CARICOM])

INTRODUCTION

Although numerous aitempts have been made to quantify the Statie Welfare effects
of Economic Integration for other Integration movements in the Developed and
Developing World®® | fittle or no such analysis has besn undertaken for CARICOM.
Indeed much of what has been attempted on this issue for CARICOM has bordsted,
almost exclusively, on qualitative speculation based on the experiences of other
Developing Countries®® . With the further atiempt to deepen the Integration process via
the single market in CARICOM, questions are being asked about CARICOM's impact on
the welfare of citizens of the various member stateg.

This chapter is an attempt, therefore, to measure the Static Wellare Gains or
Losses which bave resuited from the formation of CARICOM using Hicksian notions
Section 6.1 outlises the muin static concepts of Trade Creation and Trade Diversion and
indicates the Welfare implications that traditional Customs Usiion Theory posit for small
developing countties using General Equilibrium (GE) and Panial Equilibrium

formulations. Section 6.2 explores briefly how the concept of welfare change in Customs

B0 Ses for instance Cline and Delgado (1972) and Leith (1592).

Bl A few of the notable sxceptions include the studies by Bennett {1982), Gondwe
and Griffith (1989), Housty {1$85), Ramcharan (197%) and the World Bank
§3:0)2



Usdon theosizing can be analyzed in terms of Consumer Surplus trianples and evaluated by
utilizing Marshallian-based formulations. An analysis of the strengths and limitatlons of
this approach is also examined drawing specifically from the early partial equilibrivm
studies, Section 6.3 presenis the altemative Hicksian-based concepts of Welfare Change -
Compensating and Equivalent Vadatlon (CV, EV) - and illustrates how welfare
comparisons tzn be undertaken using the formulations of Hausman (1981). In the final
section, Section 6.4, aa attempt is made to caledate and compare the welfare effects of
Economic Integration for various commodity groupings in the Caribbean Common Macicet

using both the marshallian and hicksian approaches.

&1 WELFARE EFFECTS OF CUSTOM UNION FORMATION:
GENERAL EQUILIBRIUM AND PARTIAL EQUILIBRIUM
NOTIONS

Any usefil staning| peint for the elaboration of welfare effects of Customs Union
formation nnst commench with svme broad appreciation of the traditional Vigerian
orthodoxy. This orthodoxy identifies three important considerations which largely
determine welfare effects. These considerations relate to Trade Creation, Trade Diversion
and Terms of Trade effects, In the specific context of the Srmall Economy Model,
however, the traditiona} effects collapse 10 the former two, only. The general equilibrium
format chosen for the exposition of these siatic effects draws heavily from the work of
Michaely {1977} whose analysis utilizes a 3-country-2-good model. For the sake of
completeness the countiies in this model can be defined as Country A - the Home
Country, Courntry B - the Partner Country and Country C - the Rest of the World, It may

in fact be more usefil in the specific context of the Caribbean Common Market to think of
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" Country A as one of the More Developed Caribbean member tertitories (MDCs) - for
example Trinidad, Jamzaé;:a: Barbad‘é}:s)sr Jamaica - wﬁ%c?& forms a union with a composite
of the remaining MDCs {Country B) against the Rest of the World®2 | This Home
Country A which produces two commedities, Good X and Good M. is zesumed to be
small relative to its parmer and the ouiside world so that Trade Creation and Trade

Divession are.the only relevant variables that determine welfare,

6.1.1 General Eqailibriem Formulation

Following Michaely (1977), the arc segmept PQ represents the concave
Production Possibility or Transformation Curve of the Home Country facing fixed foreign
prices®3  (see Figure 6.2). Tmports of Commuodity M from the outside world (Country
C) are assumed 10 be cheaper either than imports from Country B or from the Production
price of commuodity M in the Home country under autarchy, The free-irade Home
Production Equilibrium ocours at point ¥ where the budget restraint line or consumption
possibility curve, ec?? , Is tangential to the transformation surface, P, Consumption
ogeurs at any point along the locus ce, With the formmtion of the Customs Unlon between
the Home country, A and the partner cousttry, B the home country ceases trade with the
rest of the world {country C) and conducts trade, instead, with the union partner. The

new production point oecurs, therefore, at point G where the marginal cost of Good Min

82 See Figure 8.1 for a graphical illustrazion of this point,
83 The fixity of foreign prives reflects the small countey assumptios,
84

‘The slope of this line is simply «(P/P,), the price of Imports in terms of
exports,
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Figure 8.2

General Equilibrium Diagram of Customs Unfon Formation




home production is equal to its price in trade with country B, This shiff from free trade,
point ¥, o the union {mposition of tariff on imports from the rest of the world) - point G
- involves & Production loss, RS units of commodity X, valued at free trade prices, ooy
At peinz G the sconomy’s budget is, however, no lenger &6 but rather fies along the
budget restraint surface, bb. With point H, for instance, representing Home consumptios,
if the Home country had been trading with country C st country € prices, a quantity OU
units of Good X would have been sufficient to aflow country A to secure consumption
basiat H at prices prevailing in country C. SU thus represents the trade shift loss due to
the move from ffee trade to the union. Had the economy been on budget Hne ooy, a
consumption basket to the left of I would have been selectod which would have viclded
the same weifare. The distance LIV is thus an added loss - the consumption Jogs - which is
a result of the shi from free trade t0 the union. The general equilibrium framework thus
allows & detailed identification of the welfare gaine and losses from Costoms Thnion
Formation. This framework, however, from a geometric standpoint, however,equilibrivm
is quite cumbersorme as a tractable too! for analyzing the welfare effects of Customs Usion
formation zves for the simple thres-country-two good case, TFortunately, in 2 linear
world, the information in the general equilibrivm format can be re-expressed in panial
equilibrium  format wiilizing the familiar one-to-one correspondence botween the
commadity-commadity space of the GE world and the commodity-price space of partial
equilibrives analysis, This results allows the use of the more tractable partial equilibrium

format in the exposition of welfare effects of Customs Union Formation.
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6.1.2 FPartial Equilibrivm Model

Figure 6.3 displays static welfare effects in the comtext of the partiel equilibrum
model. The eurve pn%s mepresents the compensated demand curve for the imporied
Good M and shows how with each price change the consumer's income is adjusted so that
His welfare remaiss uaclmnged (i.e the pure substitution effect). At the tariff included
price QP I+1), OQ; units of Good M are produced while 0Q; usts are demanded by the
consumer. The remainder (0Q-0Q,) is imported from Country €. With the elimination
of tie tariff between the Home and Partner couniries because of vnion formation, OQp
units of Good M arg produced while (0, units are demanded at the Customs Usion price,
OP;,. The shaded area I¥EF ia Figure 5.3 represents the consumption gain and is
equivalent to LT in the generel equilibium diagram while the production gain, ABC, is
equivalent to TR units. The shift from free trade to the union also involves losses. These
are the production (ALK) and consumption (FI7) losses which are the egquivaient
analogues of RS and UV in the general equilibrium setting and the trade shift loss (AFIEG
which is equivalent to SU in the general equilibrium world, In the partial equilibrium
framework vweif"are gains are derived from the wrade cregting iriangies ABC and DEF
whilst welfare losses are due to the wade diversion rectangle, CEHG.  Tho net sum of

these two effects gives the Vinerian net weifare oifect of union formation.

85 This curve is usually derived from the consumer’s prefarence funciion



Figure 6,3 Partial Equiibrivm Diagram of Costoms Union Formation
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62 MEASUREMENT OF WELFARE EFFECTS: MARSHALLIAN
APPROACH

Tize Marshallian approach to analyzing welfare effects is based on the evaluation of
welfare gains (losses) which accrue from the consumption and production triangies,
These trisngles esscﬁtiauy reflect if;a Dupuit-Marshall notion of congumer siirptus, Dupuit
{1844} introduced the naton of consumer surplus as a monetary measure of welfare
change and proposed that it was msasurable using the triangle-like area below the demand
curve. Marshall (1926} popularized this notion as a measure of satisfaction by showing
that there is 2 one-to-one numerical correspondence between utility (satisfaction} and
arsas to the eft of the demand curve when the marginai utility of income is constant® ©

In the specific comext of linear marshailian supply and demand curves, the weifare
effects of CU formation involves the caleulation of the areas of the shaded triangles ABC
and DEF and the shaded restangle CEGH, Standard mensuration analysis of classical

geometry suggests the following computations:-

Triangle ABC = (L2y*bh={1/2)*(0Q:-0Qo)* {OP, (1+1) - Opu} (6.1}
Triangle DEF = (112)*bh=(12}*(0Q;-0Q) " {(OP{ 141} - O} (6.2)
Rectangle CEHG = 1*b = (0P, - OP.I0Q; - 0Q;) (6.3

where Lb and It represent Jength, breadth and height, respectively. These calculations are
gredicated on the assumptions of perfec: competition, finear supply and demand scheduies

ant the existence of data on home production and home consumption of the particalar

as See Burns (1973) for a formal statement of marshallion consumer surphus.



Lagmes

commuodity at the free trade price (OP.), the customs union price, OP, and the tariff
distorted price,

QP11+ 1), In order to make the welfare effects of tariff liberalization more accessible to
quantification, particularly in the conmtext of scarce data on home production and
consumption, a popular alternative adopted In the literature. involves the mapping of the
supply and demand schedules onto an ordinary marshallian demand curve for imports [see
for instance, Greenaway (1983} and Marques-Mendes{1986)]. Figure 6.4 outlines the
basic structure of this mapping. In this diagram the trade creating arsas ABC and DEF on
the linear marshaliian supply-demand schedules are equivalent to the area ATBC? on the
import demand curve while the wade diverting rectangle CEHG fs equivalent to
DC*GPH?,  The ereas are in fact portions of the consumer surplus triangle. Quite a
aumber of the empirical trade studies®”  have concentrated on the measurement of
welfare using this Marshallian import demand schedule as a basic refersnce frame, The
trade creation area under the ordinary marshallisn demand curve can be re-expressed as

follows.~

TC=0.5*{0F-OP (1R~ OM-OM;}  (64)
=0.5*d Py, dM (6.5} {6.5)

where dP,={OP,-OP,(1+6}%8 and
de{OM:*O&I;} b -

87 See for instance Corden (1957), Johnson (1960}, Harberger (1954, 1959), Stern
{1964), Balassa and Kretnin (1967), Magee (1574), Baldwin and Mutti (1973),
Cline et al. {1978), Cline and Delgado {(1978) and more recenty Yeaboah (19933,

88 The change can be written in this format since one is moving down the demand

curve,

$2

oM, Quantity of imported commodity before Customs Union

Formation,
O_B}; - Quantity of imported commodity afier Customs Union,
Formation,
OPRL(1+1) Tariff-inclusive import price before Cugstoms Union
Formation.
OF, - Tariff exclusive impoit price with the pariner country after

customs Union Formation.

1C -~ Trade Creation
The trade diverting area can be obtained from the following expression:-

TD={OP,-OP,}*OB,
= {(OP,(L+OP,)-(OP, (1+1)-OP*OM, (6.6}

=dP, *OM,; 1
where dP,={0P,-OT,} and

0P, TarilFexchsive import price with the rzst of the world.
The Net Welfzre effect of Customs Union Formation can be expressed as follows:

NWE={7C - TD} {6.8)



Mapping From Linenr Supply-Demand Schedules 1o Import Demand
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IF dM is unknown, ex-ante estimates of the trade ¢greating area would require use of

estimates of the price elasticity of demand. The arc elasticity of demand can be expressed

as follows:-
E™ = dM/M)/ (dP/P) (6.9}

where dV/M=(0¥,-OM,)/(OM,)
and dP/P=(OP,-OF, (1+)KOP, (1+1)

which inplies that:.
dM=E", ~(dP/P)*M (6.16)

Substituting for div] in the trade creating expression (and noting that P=0P,[1+t), dP=dP,
and M=0M,} yields the following:-

TC=0.544 P B, ~(dPy/OP (1 +0)* OM,; (6.10)
=0 5", A AP OM/OP, (1+6) (6.12)

NWE={0.5*E",*(dP:) <{OM/OP.(1+))} -
AP, A0M ) 6.13)

The Marshallian triangle approach t¢ measuring welfare has been criticized, however, on
two major fronts. The first criticism concerns the assemption that the marginal utility of
money is constant or independent of variations in inceme and all prices [Samuelson (1968)

and Chipman and Moore {1976)]. This sssumption is critical in easuring that changes in

83
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incomes have no effect i i R . e . .
o how the consnmer allocates his total expenditure among the where 2=u/p’ is the marginal willity of money income C is a certain path. The exprassion

vaious commodities, In the real world context, changes in income may cause the for duor u Involves complicated line integrals taken over the interval between the intial

consumer to spend large amounts of Is income ot ¢ne or 8 few commodities. price-income vector (p,m") and the rerminal vector (p',m'} along some specified path C.

The second criticism is related to the ceteris paribus assumption of prise éhanges, ¥ ¢ is defined as follows -

In the partial equilibrium marshalfian framewerk, a change in the price of 2 particular

commodity is assumed to be the major factor influencing the change in quantity demanded

s p=pa 617
znd hence any varistion in wifity defined by consumer surplus. The prices of other o

comrnodities are assumed o be neutral. In reality, though, there are Hkely to be several the value of &, the sum of the area segments, depends on the adjustment process of

interactions in price changes between different commodities. As a consequence the use of income and prices. In fact, different series of price-income change can yield different

tite miarshaifian ordinary demand curve for imports intraduces the critical problem of path money valuations of the same gain in utility even if the initial and terminal price-income

dependence. This problem refers to the fact the sum of the drea segments under the vectors arc identical®® . Thus when p: changes, the import demand curve for the other
- 3 £ .

demand curve for imports is not independent of the adjustment process in prices and commodities {i'i) also change but at the rate, dx/dp;. In a shuilay fashion when p; changes
income. To be more formal, consider the following demand function for good i:- the import demand curve for commodity | shifts at the rate dxydp;. Unless these rates are

_ equal, L6 (dx/dpr=dxdp)®C  the way in which p; and p; are changed will affect the value
Xe= .0, M) (6.14)

of ¢. Several restrictions, therefore, have o be imposed on the preference set to make
the marshallian consumer surplus trisngle serve a3 an exact welfare indicator® -
where p is the price vector snd M is money income. The change in utility resulting from a In summary therefore, the marshallian approachs to consumer surplus is defective 23
. . e i i il an f
smail change in the consumption vector, 1o 2 first order approximation, is:- a welfars measure if firstly, price changes are substantial and secondly, a large segment ¢
the consumer's budget it spent on a particular geod, Given these appasent difficulties with
" ’ the caleulation of welfare based on the Dupuit-Marshall formulation, it seems more
du= A2 P, (6.15) o3 _
i See Jean and Von Furstenberg (1985) and Appendix C on consumer surglus in
Takayams {1994, pp 621-647) for fuller explanations,
bl This condition ts the path independence condition.
or simply . .
~ ’ . " A faitly common restriction imposed is the condition of homatheticity,
o
[ /il-zp, dx, (5«?‘3}5
o A=

LT

84



appropriate to attempt to estimate the weifare implication of Customs Union formation

using Hicksian notions. These notions are explored in the ensuing section.

8.3 HICKSIAN MEASURES OF WELFARE EXFECTS

Hicksian notions®2  of welfare are based on the familiar congapts  of

compenzating and equivalent variation. Compensating Variation (CV) refers o the
minimum amount by which a consumer would have to be compensated after a price
change 10 be a5 well off as before, This is the amount secessary to keep the Individual at
the original level of utility, 1Y, after a price change from ¢° to p' holding income constant
aty’. IFCV is defined in terms of an expenditure function for imports ¢™(p,Uy then it can

be written as follows:-

Cv=¢"(p, U%e"(p", U% (6.18)
m::E:m(pls Ug)“)’“ {6‘ 19)

Equivalent Varlation {EV) on the other haosd measures the amount of incowe noeded 10

keep the consumer at the new utility level, 1, when faced with original prices.

EVee™(p', U-e(p’, U") (6.20)

22 These methods derive their names from the contributions by Hicks {1946a,0,

19563.
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‘These hicksian notions allow an "exact® measure of welfare gain or loss as opposed to the
marshallian formulation which provides only an agproximation to the true welfare gain or
loss, Recently, theoretical and empirical interest in the use of these hicksian notions has
intensified as evidenced by the work of Hausman(1981), Vartiaf 1983), McKenzie (1982},
McKenzie and Uiph (1983) Hayes and Porter-Hudak(1987a, 1987b) and Porter-Hudak
and Hayes(1986, 1991}, Although these notions of welfare have been recommended by
seversl authors® > they have not been extensively applied in the context of Customs

g

Union formation®* . The main steength of the hicksion measures of welfare is the fact

that they are based on a compensated demand curve, Althoagh Leamer and Stern (1970)
recogrized the value of the compensated curve there was ne method at the time to
transform the crdinary marshatfian demand curve into 8 compensated demand fnction.

These authors noted that'-

"We would require for this purpese that a compensating variation of income

be made that in twen would require a knowledge of the unknown utility
structuge, What is observed, howaver, is the ordinary demand curve indicating
purchases of kuportables as a function of prices and income. If the campensated
and ordinary demand curves arg related in some kaown way, the campensated
curve could be reconstructed from the observable demand function”. [Leamer
and Stern (1970}, p.185].

23 See for instance Bhagwati and Johnzon (1960}, Anderson (1974), Leamer and

Stern (1977}, Helpran {1978}, Jeon and Von Furstenberg (1986) and Winters
(199G},

#  Revemtly, there have been attempis to utilize these methods in Computable General

Equilibtium Trade Models (see for instance Francois and Shiells (1994} and Shoven and
Whalley (1952) and Whalley (1985).



The Direct Differentiai method developed by Hausman (1981) will be utiized, therefors,
to compute exact walfare measures in the context of Customs Union Formation in the

Caribbean Community,
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6.3.1 HAUSMAN'S DIRECT DIFFERENTIAL APPROACH

Hausman{ 1981} demonstrated, using sannerical examples, that it was not solely the

deadwelght gains or losses that should be measured but, aiso, the complate change in

consumer surplus which is a trapezoid to the leR of the demand curve. This approach to

obtaining exact hicksian measures of welfare from the marshalfian demand curve tvolves

the following steps:-

{1}  Estimation of the Ordinary Demand Curve for Imports

85 ofa

Comemodity by the usual ecanometric methods,

@

)

@

&)

Integration of the Demand Schedule using Roy's Identity to obtain the
Indirect Utility Function.

Inversion of the Indirect Utility Function to obtain the experditure function
for imports utiltizing the duality relationship between maximization of wtility
and expenditure minimization.

Differentiation of the expenditure function to obtain the unobservable
compensated demand curve.

Estimation of the refevant area under the compensated demand curve
betweern the initial and now prices to obtain exact welfzse estimates of CV
and EV.

8%

Hausman discusses, in his criginal paper, the method in terms of ordinary demand

curves, Import demand curves are utilized in this context with the implicit
assumption that consumers in CARICOM derive much of their utility from the
consumption of imported commadities.



The basis of Hagsman's methad is the direct evaluation of differental equations, In Step
2, based on Roy's identity, observed demand can be expressed as a partial differential

equation

é {;3.}9 E ‘lﬂv’}’)
¥ 8 i £ 6.21

$ince CV and EV requires that aac stays on o given indifference surface, Ul=v(p(t),¥{6),

v can be totally differeatiated to yield:-

Pty det)  vpl ) Y
1) .?4' oy d = (6.22}

Combining equations 6.21 and 622 results in an ordinary differential equation whose
solution vieids an expression for income a3 a funciion of prives which should be integrable.
If the constant of integration is defined as the base utility level, then sotviag for U° gives
the indirect utility function. The corresponding expenditure fonction can be obtained by
inverting U and income. The usefulness of this method is predicated on the existence of
closed form solutions to the specifled differentinl equations. In reality, however,

Hausman's approash suffers from two major limitations.  Firstly, not every conteivable
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demand function is likely to have a closed form soluticn and secondly, the technigue was

devised 1o only handle single price ':['m:lguss6 .

632 AN "HICKSIAN-BASED" WELFARE INDICATOR FOR CARICON

The mapping of the supply-demand schedaie onto an equivalent import demand
curve sflows ane to focus explicitly on a specified functional represemtetion of import
demand to evaluate welfare effects in CARICOM. Consider, therefore, the following

émpért demand curve for each MDC's trade with CARICOM -

Xl Pos B Py = Y7 {6.23)

where X, is the quantity imported of commeodity 1 from CARICOM, P is the price of
the imported cgmmmiity 1 and Y i5 the disposable income of the consumer in the MDC,
Civen R{}y’s identity and the impiicit function thesren, wiere v{Py (), Y1.3} i the Indirect

Lrility Fuaction,

AVt Bl PV O) ! B P
APl d AP YIE (@24

one obiains «-

9¢  Numerical methods utilized by Mckenzie and Ulph (1983) and Vartia (1983 have
improved on these inherent weaknesses of Hausman's approach.



a¥
P, [

= X" Py " PP {6.25)

The above equation is 2 first order ordinary differential equation whose solution by the

method of separation of variables yields the following expression:-

._!.,.Yr-n -

-8

o
o Pu T+ C (6.26)

&7

where C is & constant. The Indirect Utility Function is obtained by setting C=U°", 50

that -

v p,

P D)= =l g

(%))

Utilizing the dual relationship between the Indirect Utility Function, v(Ppe. ¥} and the

expenditure function for imports one obtains®

1

{ F A
e"‘{&;ﬂ“)"*tﬁ-ﬁ).[cﬂw—”-‘w] 1 (6.28)

o+

37 The constant of integration depends on the initial utility level,

This is achieved by interchanging Income and Base Utitity.

88

The compensated import demand fmnetion is obtained by differentiating the expenditure

function with respect to the price of imported commodity 1 {Shephard's Lemma).-

aem{paﬂ 3 Uﬁ.}

fii{Pm.U“)= ar
mt

{6.29)

where h(P,;,U") is the compensated import demand curve, This operation yields the

following expression:-

630
iy 6.30)

{ Ay
l— a‘*l‘\ A

hl(Pd;Ua}”tpm[ n. (,’-ﬂ_}{&fﬁq. g‘ﬁ,m‘J}wn'
)

The applisation of Hausman's method presumes that the trade creating and trade
diverting effects can be measured by the areas of the relevant trapezoids. This in effoct
means that the trade ¢reating aren can De represented by the trapezoid Bo(1H)ABT,
;vhi[a the trade diverting area can be prosied by the trapezoid PBYPGE The net walfare
effect of Customs Union formation raeasured in terms of compensating variation (or

equivalent variation) can be represented as foliows:-

MNWE=Area of Trapezoid P {I+1IAMER,
» Aren of Trapezeid P BRG? (6.31)



The trapezoid P (1+ATE?P, is fikely to over-estimate the trade creating gain gince its
area exceeds that of the uiangle while a similar result can be inferred from the trade
diverting trapezoid.

The Compensating trade creating gain can be obtained by integrating the
compensated import demand curve over the range Py {1+1) to Ppy, with the appropriate
vatues of U, (Puyw(1+) >Pryi).

Porfiolf
(Vo= ]a b P, U )Py

Pty

(6.3%)

whers £V - Trade creating gain meassured by compensatng variation

Pannl{1+ti - Import Price before Customs Union Formation (Base Period Price)
Pore - Tmport Price following Formation of Customs Usion (New Period
Price)
’ 2
P flet wxd Y {8 .
CVre= )u P {rz B). Luo J 4P = (P U (6.33)
Puss
- 3 wief vl

,P arE s findt ” 4

2y 3
PP ) =) (1~ ,6‘}{0’“ o {6.34)

Prsa

where

U= (P) (Punil+ gy

-8 o+ ! (635)
The calculation of CVyc involves the evaluation of the following expression:-
Clppom {f“ﬁ}[ @ {Puw(«“?‘3}a“f *"ﬁ r{! UQ {pﬁiﬁf# 6.36
i ) a+i 'L B L g (636

This é%}?ressi&ﬁ for CV meas&{es the cemgénsazim that has to be taken awaygg fom
the CARICOM consumer if he s to maintain His ociginal Pre-Customs Union utility level,
17, given a fall in prices from P {1+t 10 Py5 00 acoount of the tariff reduction inél;s;gd
by union formation.

Likewise Equivalent Vagiation {EV}wO can be obtained in 2 similar faghion

using appropriate values for Ut

” 't 4.:\ ‘17
t (Pl } [{: p‘}[

i

AP T J -7
o+

EVw= l:ff ﬁ} {6.37)

92 The critical assumption here is that the removal of tariffs between partners causes 2

fall in price which allows the consumer in thé home country to buy more of the
commodity from the pariner country,

1 The main difference between the two concepts CVre and EVyg s the lovel of utility at
which the difference in import expenditure due 1o the price change is measured.

89



where

-5 ot

N
Given the new utility level, U*, under Customs Union formation the expression for EVye
measures the compensation that is to be paid to the consumer to maintain his new utility
leve! under the union when faved with Pre-Customs Union import prices,

The trade di:@‘etﬁﬂg loss in terms of compensation veriation éan be obtained by
integrating the compensated import demand curve over the range Pus 10 Py wilh the
appropriate value of UY. Tt is important to note i this ccméxt that Puyy is the démestic
price that comsumers in the home country would be willing to pay o the rest of the woidd
for the commodity if tade barriers were absent (L.e export free on board price of the
respestive commedity charged by the rest of the world).

Py
CVip= P]‘ Bl P U ) P (6.39)
et

where (Vg - Trade Diventing foss measured in terms of
Compensating variation

2, ;( A
Vo= ] | P [ a {{f ﬁ)[tf" i oy j?}d)’m”e (Pu.t?)y (6.40)

Pas]

The caloulation of CVyp invelves evaluation of the following expression:-

131 ;,.;tg - x+i .
Vo= [{f ﬁ)[U" (Fuel ]T - ﬁ)Lmﬂ’ (Pl H— (6.4%)

90

F)7 (Prsf™

ur- Iﬂ Ta+i

{6.42)

If the comsumer in the home couniry were able to purchase the imporied
commodity at the world price Poaw rather than at the new customs union price Puy

or CVyp therefore measures the

{Pry?Pruw) then his welfare would improve
compensation that would have had to be taken away from the CARICOM consumer in the
home country if he were to maintain his utifity level under the customs union if prices fell
from Prs 10 Py, It s critical to realize that shis teapezoidal area represents 2 loss in
terms of consumer surplus under the customs union since the consumer is forced to
purchase more ¢xpensive imports at prics P, from the pariner country rather than
cheaper goods from the rest of the wordd,

Trade diverting equivalent variation can also be obtained in 2 simiilsr manner using

sppropriate vaiues for U

g =

AT D wmef «}
EVm e{{zu ; )V[U' + (—P"i'fw}i—]}_g -[{u ) ){U’«:— i‘i’“‘m&-ﬂn (643)

10 rhebase period in this case is the period of costoms unton formation whereas the

surrent period represens  situation in which trade barriers against
the rest of the world are completely dismantied.



= 1
b(g = (}&) " (Pm!i'f

i R (6.44)

Given a new utility level, U', under fres trade, the expression measures the compensation
that is to be paid to the consumer 1o maintain the new utility level, U', under free trade
when faced with import prices under the customs unfon. The Net welfare consequence of
Integration for the home country depends on the difference betwaen trade creation and

trade diversion megsured in terms of either compensating variation or equivalent varation.
In shon,

NWEy={CVyo ~ CVyp} {6.45)
where NWEpy Net Welfare E&écz in terms of Compensating Vaziation
or

NWEw={EV;c - LV} (6.46)
where NWEqy - Net Welfare Effect in terms of Equivalent Variation

In attempting to calculate the sbove-mentioned expressions for CV and EV it is
critical t¢ have estimates of the & and £ parameters. The next section reports estimates
for parameters using standard econometric methods and summarizes the welfare effects

for particular commodities in the Caribbean Community using both the Hicksian and

Marshailian import demand curves.
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6.4 2 %E;QSUREMEN‘{' OF WELFARYE EFFECTS IN CARICOM

The caleulation of the trade creation triangle and teade diversion rectangls requires
data on tariffl, the price elasticities of impor demand for the various commodities and the
quantity imported of each commodity before and after the formation of the Customs
Union in CARICOM, For the Hicksian based formulae, datz on base period utility which
iz a fugetion of base period incomes and prices, vakues for the & and 7 parameters and
base and terntizal period import prices are required.

A major issue in the computation of the welfere effects in both approsches
revolves around the determination of (a) the base period (pre-custoins wnion) or tariff-
inclusive price of imporied items bought from the rest of the world before customs union
formation | i.e OP,u{1+t) for the Hicksian formulae and QP f144} for the Marshallian
approach]; (b) the terminal price or tariffexclusive import price of items bought Fom
CARICOM gpartners [ ie OPy, for the Hicksian case and OP, for the Marshallian
approach] and (¢} the world price before any import duties or taxes are imposed [OPpyw
for the hicksian csse and OP,, for the marshalfian approach]. The practical analogues of
these theoratical prices are not as straightforward as one presupposes from an empircal
standpoint, The world price {i.e the fres trade price} in this analysis is measured by the
impiicit unit price of ;mpensmz of each of the MDC territories with the rest of the
world before taxes o import charges are applied, The tardff-exclusive price of imports
frore CARICOM (Customns Undon price) is proxied by the unit price of importe from
CARICOM countries. It should be noted that although CARICOM envisaged the removal

102 rhis price is simply the value of imports from the specific region divided by the

respective quantity.



of barriers between member countties since its establishment in 1973, this liberalisstion of
mza-regional trade has not been truly realised and mz:tst cauntnes have utilized various

forms of restrictions {e.g quotas) to protect their mdmdual hume nmkezsﬁ}s

. The unit
price of mmports wmaywiherefore,. significantly under-estimate the "true import: prices”
which prevatled among the CARICOM member states. . -

The pre-customs import price was determined on an ad-valirem basis. Implisit
unit prices for each MDC's trade with the rest of the world were cofputed and these were
added to the estimates of the product oi‘ the average fominal tanﬁ' rate and the smpizcﬁ
unit prices fo: imports, 1.e Pue{ 130 (B, H (" Py ). ’ co

The nominal tariff zates, 1, can be determined in several ways. They can be based
sither on "scheduled rates® applied by each of the Meinber statesagalngt imports from the
test of the world or determined by an impticit formula. ' The Tatter approach, for inistance,
has been recommended by Greeaaiw;i?:'ﬁnd Milnes (1553, 1594}, 7 These avithofs have

suzgested that the implicit or ex-post tafif¥ rate cad be caleulated s follows:- <77+

™ S R
= 6.4
"3 (647)
whete TR; - Total customs collections of the commodity :
5 - Total value ?f ;iﬂ;;g}ﬁs in ge&o{- i T s

No effestive conclusion was reacheéd on the CET until 1991, Oaly sight of the thivteen
member states, including Trinidad and Tobago, Jamaica and Barbados, implemented
national customs tariffs based on the agreement reached at the Special Meeting of the
Cormon Market Council beld In Ry 1990.

1t should be noted that although & concordance between the BTN, CCCN, HS and the
SITC is available in each of the member states of CARICOM at the SITC 3-Digit level,

the sustoms collections corresponding 1o the requisite 3-digit aggregations are, however,

. not readily accessible {or even published) in the various CARICOM member states.

Averages of the nominal "scheduled” tariff rates had to be uiilized in place of estimates

‘ basedroa the implicit tariff rafz

: Eixciszszve rchance on the:se "scheduled" tariffs may, however, misrepresent the extent of
;}mtecuon among t%se MDC territories in the respective Caribbean territories unless some
considesation s also given to the use of non-tariff barriers against imports from the rest of
the world. Such barriers, for instance, were actively applied by Trinidnd and Tobago,
Iamaica and Barbados {{&magh the use of negative listing and exchangs comiral practices)
throughout the perioé asf Qhe late seventies and the first half of the e%ghsies“m . The
indirect price raising gﬁ'at_:;‘qf quantitative restrictions above the known direct price raising
influence of the tariffs also needs to be ascertsined. Unfortunately, data to allow
computation of the net tariff equivatences (i.e quantitative estimates of non-iariff barriers)
are not produced by any of the Statistical Agencies in CARICOM although some
prefiminary "estimates” ace available for Trinidad and Tobago, Barbados*®"  and

Jamsize based an reports of various consultants %

Tables 6.1, 6.2 and 6.3 present estimores of average scheduied nominal tarifls,

average net tariff equivalences and overnil average nomnal rates far sehected 3-digit

04 gee Flare (1991) for an analysts of the Trinidad situation.

105 wsifner (1993) has compited broad estimates for Barbados.

An sttempt was mada (o obiain comparable estimates of nut taniff equivalences
from the Maxwell Stamp Trade Policy Report (1992} for Trinidad and Tobago.
Tha report, however, is a classified documeat.



Table 6,1 Table 6.2

stirmas Nominn] T and Net Tariff Equivalences Estimates of Nominal Tariffs and Met Tariff Equivalences
{ Sel ITC 3-Disi ’

v 1} Commuodities: of Sefected SITC 3-Digit (Rey i} Commodities:

Irinidad & Tobage amaica
sr{"c' Commodity Average Average Net!  Average SITC  Commedity Averape Avernge Net!  Aversge ¢ -
3-Digit Nominal Tariff Croergll! 3-Digit Nominal Tariff Overalll -,
Scheduied Equivalence  Nominat Tagff Scheduled Equivalence Nominal Tarilf
Tariff Rate Rate Tariff Rate Rate
%) (%%} (%) ) ) (%)
042  Rice 30 130 160 ; 30 45 73 .
081 Feeding Stuff 3 - 5 g:é giferal Preparations 30 10 50 o
081 Margarine & Shortening 10 ] $8 099 Food Preparations 35 49 73 0
099 Food Preparations 35 50 85 243 Wood (shaped) 20 - 20 .
122 Tobacco Manufsctures 40 28 65 112 Petroleum Products 10 . 19 .y
533 Pigmefsts, Painty 5 4% 4 422 Qther Yegetable Qils 40 20 60 L7y
541  Medicinal & $33  Pigments, Paints 5 38 3 e
Pharmaceutical Produsts 15 - i5 541 Medicinal &
534 EWPS & Other Pharmaceutical Products 15 - 15 th2
reparations 35 146 181 ish
642 Articles of Paper Pulp 25 140 165 534 ??f;:riig:jz 35 a3 80
821 Fursiture 25 90 115 581 Plastic Materials 25 35 80
893 Articles of Plastici Z5 130 158 642 Article of Paper Pulp 25 60 85 s

Figures presenited in the Tobls represent estimates of 12 rates based an consultations with
officials at the €.5.0., Central Bank and the Minisiry af Flanning and Development. The
values utilized were unweighted averages,

i T i i cares based on corsuitatiens with
1 igures presented in the Table represent estimates e{ ‘tan.; : :
jﬁ?gnlsit the C.8.0, Central Bank, The values utifized weee unweighted averges.
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Tabie 6.3

Estimates of Nominal Tarifls and Net TarifT Equivalences

of Selected SITC 3-Digit (Rev 13 Commgdities:

-Barbados
SITS:‘ Commodity Average Average Net!  Averzge
3-Digh ’ Nouminal Taniff Overallt
- Scheduled- " Equivalence  Nominal Tariff
TariF Rate - Rate
& e %)

042 Rico 30 25 55

048 Cereal Preparation 30 B 20 - 50

0%l Margarine & Shorrening 10 20 ¢

Q9o Food Preparations 35 40 75

112 Alcohof Baverages 38 ' 50 ' gs

332 Petroleum Products 16 - 10

341 (as, Natural & . .
Mapufactured 5 - . :.5

54§ Moedicinal & e
Pharmgeeutical Producty 15 - I .1

554 Soaps & Polish : -
Preparation 35 - 35

642 Article of Paper Pulp 25 41 66 .

692 Metal Containers 25 50 75

321 Fuemture 25 80 1o

i Figures presenied in the Table represent cstimaes ol 1as3ff rates based oo consultadons with”
officizls 2t the C.5.Q., Centrat Bank. The values uhizzfzd wers yeweighted avergges,

94

{(Rev 1} commodities imported by Trinidad and Tobage, Barbados and Jamaica,
respectively from thz rest of the' wmldlwr . The "gverail” average noriinal ariiT rates
are crude apgmxxmatmns of the extent of protection in the various terrtories and were
derived {ollowing consuitations with teade officials in the Centra! Statistical Offices,
Customs Divisions and Centcal Banks of the various member states. Table 6.1 indicates
relatively high'levels of protection in Trinidad and Tobago for fusmiture, articles of plastic,
articies of paper pulp, rice, margarine and fs:};}d preparations. In Barbados, high levels of
protection {Table 6.2} were recorded for furniture, alcoholic bevernges, food preparations
and matal contatnars while in ngaica (Table 6.5}, rice, food preparations, scaps and
polish preparations and articles ?f pager puip accounted Tor the §tigh?sl fevels #mong zhg
selected commoliities. . “ ] “
Estimates of Welfare effects in CARICOM were undertaken for shr'ee of the More
Developed Countries (MDCs) of CARICOM, ezameiy Trinidad and cha\gc Barbados and
Jamaica. It was not possible 1o consider Guyana since disaggrenated rraée dars at the
SITC 3-Digit level was unavailable for most of the 1980s. Data on the volume and value
of imports were obtained from UNCTAD's COMTRADE datzbags. Broad 3-Digit (Rev
1} impornt categories were chosen based on the availability of data with the proviso that the
selected series account for approximately fifty to seventy per cent of imporis from intra-
regional sources. Programs were written using Dbased and SAS to extract the value and

quantity data, on a historical basis, for sach MDC's trade with CARICOM. These data

197 rhis includes alf developed and developing countriey but excludes members of
CARICOM.



were exported in a format which allowed easy ponability to the Tspit8 Processing

envirgnment,

These time series data provide the basis for the estimation of the following log-

fimear version of the import demand equation -

iﬁX;wao+a;,LﬁP.,§+,8,m}’ (6.43)

a;s56, g <6

Once reliable estimates for @ and £ are obtained these are substituted nto the required
Marshallian and Hcksian formulae to ardve ot welfire change estimates. It is usefisl, at
this juncture, to stress that a major problem with applied Customs Union welfare studies
refates to the unavailability of refiable parametric estimates and elasticities to allow proper
evaluation of welfare effects. Indeed, quite a few of the studies mentioned earker relied
on assumed clasticities and "guesstimates” of parameters to inform welfare evaluation, An

attemps is made to avoid this pitfall as far as possivle,

G.4.1 Estimation of Ordinary Murshalino Import Demand Curve

The log-linear versioss of the import demand equation were estimated by Ordinary

Least Squares (OLS} for Trinidad and Tobago, Jamaica and Bashados over the period,

108

All econometric estimations were undertaken with the Time Series Processor
(TSP), version 4.2B, 1993
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1573-1992. Estimation results for these couniries are reported in Tables 6.4, 4.5 and 6.6,
respectively, Que important coveat that should be stated at the cutset i3 the fact that the
estimations were undertaken on a product by product basis with no consideration given to
possible complementarity and/or substitutability among the broad sroduct eategories. In
the event that these relationships exist between the varicus groups, the error terms in
individual squations may actually be cross-correlated viclating one of the important
assumptions on which OLS estimation is based. .
Table 6.3 reports estimmtlon results for Trinidad's imports from CARICOM. The
results from these preliminary estimmtions are quite modest. In four of the selected
product eategories - 042, 081, 122 and 541 - the adjusied coefficlents of determination are
under sixty-five (65} per cent. In one specific case, product category 541, the adjus:ggd
coefficient of determmination equals 0.28, indicating that import prices and disposable
income explain only twenty-five per cent of the variatien in the quantity of the commodity
fmported from CARICOM countries. Generally, thoush, the coefficients on the price and
income varisbles carry the comrect sign. For thé insport price variable, the coefficients
sxceed unity in magnitude implying that quantities of the various products imported from
CARICOM are quite responsive to changes in import prices, In the case of the dispo ‘5§1uble
income variable afl the product coefficients ace less than unity suggesting that the
quantifies imported from CARICOM into Trinidad and Tobago are not responsive to
changes in disposable incame. The Durbin-Watson (DW) statistic which is & measure of
serial correlation is generally satisfactory for the estimated exuations. For commodities
042, 091, 122, 554 and 642 the DW statistic exceeds 2.9 and is indicative of the abssnce
of autocorrelation in the estimated aquatises, For the remaining product group equations,

the value of the DW statistic fies in the Inconclusive region. -



Estimation results for Jamaica are reported In Table 6.5, The adjusted coefficients
of determination are relatively low especially for product categories 048, 099, 541 and
642 lying generally below 65 per cent in these vases. Like the Triridad snd Tobage case,
thie adjusted coefficlent of determination for Medicinal and Pharmaceutical products (541),
is particularly low indicating that only 2 small percentage of the variation in the quantity
imported from CARICOM of this product is determined by price znd idcome
considerations. The coeflicients on import prices generally have the correct signs except
for Product Group 243 (Wood shaped or simply worked), where the sign was positive and
the t-statistic insignifitant. As regards the coefficlents on disposable income, these wers
relatively small for all the commodily groupings indicating an inelastic response in
quantities imported from CARICOM to changes in disposable income. The t-statistics:on
the price and income variables were generally’ significant. for most, of the product
categories.

The estimation results for Barbados (Table 6.4) are generally more satisfactory
than those for Trinidad and Tobago and Jamaica. In most cases the adjusted coefficients
of determination are quite high with the sole exception being the Metal Containers product
group where the coefficient is barely above fifty per cent, Al the import price coefficients
are correctly signed and ace at lenst significant at the 10 per cont level. These coeflicients
which represent elasticities suggest 2 high degree of responsiveness of quantity imported
from CARICOM to changes in import prives. In the context of the income variable alf i}le
coefficients carry the correct sign although for thres product categories, - 042, §42 and
§92 - the coefficients are statistically insignificant. The coefficients. on income. are less
than unity indicating 5 genersl non-responsiveness of quantity tmperted from CARICOM

to changes in iscome.
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Several criticisms can be made ahout these empirical results. Firstly, no detailed
atternpt was made to examine possible non-stationarities in the trade data. This issue s an
important consideration sizce it can affect the reliability of the OLS estimates. The
litarature involving tests for uml roots and cointegration is particulardy relevant if any
great amount of confidence is 10 be placed in these results. Secondly, the issug of zere
homaogeneity or the absence of "money llusion” was not strictly imposed or tested in our
framework. This condition reguires that the coefficients on prices and income nwust sum
to zero if quantity demanded of the commodity is not to change when prices and incomes

are increased by the same proportion, 4. In short, given the proportionality factor, 1.

Xl Py Y) =(APu S (2¥ ) {6.49)

K Pa  B)=( Py “FF)AP {6.50)

the zero homogeneity condition is violated unless ¢z, and g =0.

443 "= Weifare Estimates of Trade Creation and Trade Diversion: Results
based on the Ordinary Marsballiian Import Demand Curve.

L

Estimates of trade crestion and trade diversion using the ordinary marshallian
import dereand curve are presented in Tables 67, 6.8 and 6.9 for Barbados, Jamaics and

Trimided and Tobago, respectively. The computation of these trade creating and trade



diverting effects were based on equations 8.12 and 8.7, respectively. The sub-period
1973-1990 was taken as representative of the pre-cusioms unfon ara. This may appear, at
first blush, to be surprsing especially since the sub-period corresponded to a petiod of
gconomic integration in CARICOM, It should be noted, however, that in the strictest
possibe sense, customs union formation requires the removal of barrers to trade between
membrer states and the establishment of 2 common external tariff against the rest of the
world.  The decade of the 19805 in CARICOM witnessed an intensification of non-tariff
barriers in both intra-regional and extra-regional teade. Tt was not until 1991 and 1952
that the member siates made definitive atternpts to liberalize intra- and extra-regional trade
and to arrive a1 some consensus over the common extemal tifE The vears 1991 and
1992 were therefore chosen zs the terminal yemrs or the yeers of Customs Union
Formation.

Table 6.7 presents welfare estimates for Basbados based on the static marshallian
formulae. The results indicate that the trade creation gains, in the aggregate, amounted (o
US$ 165.5 thousand and represented about 6.2% of average Gross Domestic Product
(1980-1990). Although all the selected import categories vegistered gains, the main
contributions to increased trade creation came from petroleum products, gas (natural and
manufactured), articles of paper pulp and food preparation. These gains were, however,
negated by substantial trade diverting losses of 1US$265.9 thousand resulting in an overail
net welfare loss for Barbados of US$100.4 thousand.
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For Jamaica (Table 6.8}, the overall trade creating gains amounted to USEIT0

¥ Rglisand, approximately 9.2% of average Gross Domestic Product {1980-1950) while the

* trade diverting losses amounted to USS376.4 thousand, about 14.4 per cent of average
Gross Domestic Product (1980-1990). The largest centributions to the trade diverting
"losses were from petroleum products, rice, plastic materials and articles of paper pulp.
The net overall effect of customs union formation for Jamaica was a welfare loss of
1J85206 thousand.

‘The results for Trinidad and Tobage (Table 6.9) are quite simifar to those for both
Harbados and Jemaica zithough the overall net welfare loss from integration i larger for
Trinidad and Tobage. The trade creating gains Tor Trinidad and Tobago were estimated
2t UU83184.99 thousand, about 2.8% of average Gross Domestic product (19801950}
whiile the losses from trade diversion amounted to USS 431.8 thousand. The overall net
welfare loss for Trinidad and Tobago was estimated at USS$ 247.% thousand,

Two important results surface frcm the static wekare caleulations based on the
ordinary marshallian import demand eurve, Firstly, the trade diverting effects dominate
the trade creating effects such that the union results in an overall welfare loss for each of
the three member states of CARICOM. Secondly, the welfare gains and losses, as
proportions of Gross Domestic product, are relatively small for exch of the MDC

territories.

ad.4 Welfare Estimates of Trade Creatios and Trade Diversionr Results
based gu the Comgpensatedy (Hicksian) Import Demand Curve.

To facilitate comparisons, welfare estimates were also computed using the

“hicksian" or compensated demand curve. Estimates of trade creation and trade diversion



“were caloulated in this framework using the notion of compensating variation. In the case
:of Barbados (Table 6.10}, the overall trade creation gains measured by compensating
wariation amounted to US$274.1 thousand. “while : oversll trade trade diversion- was
* estimated at US$430.3 thousand: The net overall loss from union formation amounted to
USS 1562 thousand. On a commodity by commodity basis, the smallest. nat welfare
" losses were registered for sice, arid aleoholic beverages whereas the largest loss oceured in
the petsolewmn products sub-group. This result is not the least surprising, since’ Barbados
imports @ relatively large:proportion. of petroleum products frbm Trinidad and Tobago «
the largest producer in CARICOM. oo e
"7 Amongst the thres MDC territories, Jamaiea registersd the largest: trade creating
gains measured in terms of compensating variation (Table 6.11). Gverall gains from trade
treation were estimated at US$458.8 thousand while trade diverting losses amounted to
USS739.1 thousind: - The overall net welfare loss for Jasiaicd Wwis US$280.6"thousand,
As' regards individual commodities; the largest fosses vere recorded for petroleum
praducts, rice and food jzmparanons while soap and cereal pmparssrsns had the smallest
net weifure losées. R : e
In the case of Trimidad and Tobago, the overall gains {comgpensaling variation}
from trade creation were estimated at USS$281.7 thousand whils the Tosses' from tiade
diversion amounted to USE765.9 thousand. The resultant overall net welfare- loss
emounted to US$484.2 thousand, the largest among the three member states of
CARICOM. The largest net welfare logses, for Tnmdad and ‘i‘ebagg were recorded for
amcles of -paper pulp, soap and othér preparations, articles of plastic and pigments and
paints.
. * Several interesting conglusions can be niade from both sets of results. Firstly, both

the hicksian and marshallian results demonstrate that the trade diverting effects tended to
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predominate, resulting . overall welfare losses in the thees member states of CARICOM,
Secondly, the wellure effects based on compensating . veriation tended to be farger than
those caleulated from the more popular marshaliian based formulze, Thirdly, both results
pointed to large variations in net welfare effects among the various product groups.
Finally, the results indicate, more importantly, thas the.overall impact of CARICOM on
the welface of citizens in the three MDC territories is.unevenly distributed. Barbados, for
instunce, seems. fo have suffered the smallest foss from regional association than either
Trinidad and Tebago or Jamaica. Among the MDC territories the citizens in Trinidad and
Tobago have benefitted the least from custoras union formation in CARICOM.

CONCLUSION

. This chepter_attempted to. analyze  the . welfwe consequences, of economic
intégration for three of the larger territories in CARICOM. The majority of empirical
shadies-"which measure:-the. effects  of customs union formation employ the areas of
trdangles and rectangles derived from 4 marshallian ordinary impon demand function. In
this study we have. also-derived alternative Ficksian measures. of Wellare wilizing the
popular notions of compensating and equivalent variagion, These:notions allow an Coxpet”
measure of welfare since they incorporate the path'independence condition. It Is evident
from both the Mcksian and marshaliian results that the attempt at integration in
CARICOM has been largely trade-diverting. [n addition, the results point to large
variations in the weifare impact across the various commodity groups and among the
member countrics. Barbados seemed 1o have incurred the smallest welfars losses AMONE

the three MDIC territories of CARICOM.



The results need to be interpreted, however, with care since they are essentially Table 6.4
static in design and are based on a rather narvow conceptimlization of economic welfare, '

. “ ‘ i E ]
s timatien Results for Trinidnd & Tobago

Indeed these results depict only the “first round” effects of

fntegration and completely ignore second round effesta( e.g productivity} that a change in

Aot LOMS CONST LR LINC REAR? DLW,
the patterry.can bring. It may be usefil in fiturs extensions of this study to experimont N Nt 8
with richer econ . . . [042] «11,34 -1.72 0.203 0.64 224
ometric specifications especially the newer fesible functional forms (e -1.12) {-3.18) (2.66)
Transiog, Generalized McFadden and Almost Ideal Demand Systems) to guage the [081] 437 144 0.01 0.55 174
sensitivity of the results to varying Rinctionsl specifications. {041) (-1.59} {1.23)
[{E2Y ] -14.4% ~2.78 0.3z 075 207
{-3.18) {-2.13) {1.963
[99) 1177 ~1.13 0.4% 0.84 17N
(4.28) (-3.21) (1.56)
ne - -412 -1.96 0.028 0.64 2,16
(-1.08) (-4.74) (2.65)
[533] 4.85 ~1.06 0,46 (.69 1.46
{2.43) {-2.62) (3.56)
[541] 14.03 -3.83 0154 0.28 1.47
(10.4%) (-1.35) (©.91)
[554] 16.09 292 0.30 0.93 1.96
{5.88) (-3.41) %25
[642] 16.81 w218 0,22 Q.76 220
(3.29) (-2.0%) {3.55)
[821] -0.65 -1,53 0.05 0.90 1.7
(-021) (-4.31) (4.76)
[893] 1.21 113 035 0.83 1.76
{0.82) ¢-1.93) (1.96)

I The figures in square brackets { | and parentheses ( 3 represe SITC 3-digit commedity and

tstatistics, respectively.
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Table 4.5 Table 6.6

fimation Results for Barbados! . . - Estimation Resulis for Jamaieal
LQM() CONST LPLY LIINC RBAR? DW, LML) CONST LP() LONG RBAR? bW,
o < Iy o - B
0421 <2278 392 0.07 081 - 1oz [o42] - 1211 -1.13 0.08 0.66 1.64
(-4.18) (219 (1.29) : ‘ (1.76)  {-2.04) (2.34)
[048] -21.24 228 0.04 0.78 184 - (048] 12, 254 0.32, 0.59 1.26
(-3.12) {-2.01) (2.78 . . : (047 (-1.94) (167}
[091] 640 -1.09 0.29 0.6% 178 [0985] 3.24 2,63 0.48 051 164
2.7 (413 {legy . ‘ (0.3%) (-1.85) (2.32)
{099 -3.18 ©-1.43 061 0.69 .82 - {243] 12.12 233 651 0.69 172
(~2.46) (-1.72) (2.9 , (3.03) 1.20) {0.58)
[z} 19.45 2.49 018 - 054 1.65 [332] 4.65 -3.72 0.21 0.71 150
(3.87) (-6.91) (4.58) . {3.06) -4.17) {2.99
{322) 15.84 4,67 0.41 0.74 185 [422] 10.26 ~2.78 0.02 0.79 182
435 {-2.85) (3.17) . (3.48) (-2.0%) (.97
[341] 12.76 -1.01 030 0,52 1.90 [533) 9.71 -3.07 042 0.72 1.86
(2.15) (-2.09) (209 - , (3.67) (-4.76) {1.99)
{5411 5.43 -2.06 621 o7 2.2] [341] 131 3.8t 0.41 0.33 154
(1.67% {-1.81) {1.04) ' {-0.32) {-1.75) {2.06}
[554) 1432 -1.63 0.1% 0.91 213 [554) 12.33 -3.57 0.12 0.69 206
(5.33} 291 (2.60) ' @z (-3.37 £2.19)
{642] 6.26 191 0.53 0.82 152 {581] 7.91 247 0.13 068 189
(1.04) (-234 (129 (2.08) (-4.43) (187}
. X 3 1
(821] 257 2.06 0,44 094 1.98 642] 317 203 9.4 P v
(-1080)  (227)  (4.39) @.14) G379 G
i 2 figuresi sare bragkmis 1 and purenchacnsd g repessat HTO Ddugtsommagny and
1 The figures in square brackets | ] and parentheses () reprosent SITC I-digit commodity and l gﬁﬁ«f :::i‘:?jmf}’ whimadp T e Lo

t-statistics, respactively.
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Table 6.7 . Tabie 6.8

Estimatey of Trade Creation and Trade Diversion Estimates of Trade Creation and Yrade Diversion
ased gn th Marshalli art Demand Curve: an the Ording a Hian I mand Curve:
Bar Usgae . Jamuica (USS7000)

SITC ~ Commodity TC D NWE  (IC/GDP) (ID/GDP) SITC  Commodity TC 15 WWE  (TCIGDP) (TD/GDP)
3-Digit ’ 3-Digit
042 Rice 7.0 152 820 0.003 0006 042 Rice < B! 606 275 0008 0.015
048 Cereal Preparation 8.6 17.8 .20 ¢.003 0,007 048 Cereal Preparation 18.9 287 480 4.003 Q007
091 Margarine & Shortening  12.8 16.1 -3.30 0.003 £.006 059 Food Preparations 223 423 -20.0 0.006 0011
099 Food Preparations 5.2 18.7 950 0.003 0.007 243 Wood (Shaped) 6.7 9.3 2.6 0.002 4.002
(12 Alcohol Beverages 19 34 ~1.50 ¢.001 0.0 332 Petroleurn Products 2013 265 53T 0050 0.066
332 Petroleum Products 80.2 158 3570 0030 . 0043 422 Other Vegetsble Oils 9.8 17.8 80 0.002 0.004
341 Gas, Natural & 533 Pigments, Paints 15.3 235 8.2 0.004 0.006

Manufactured 19.3 3.7 ~12.40  0.007 noz 541 Medicinal & ;
541 Medicinal & Pharmacentical Products 4.2 16.2 20 0.00% 0.004

Pharmaceutical Products 1.3 6.9 -5.60 0.000 0.003 £54 Sosps & Polish '
554 Scaps & Polish . Preparation 6.1 0.9 4.8 0.002 0.003

Preparation 25 53 270 o001 0002 s81  Plastic Materials 177 s34 357 0004 0003
642 Article of Paper Pulp 18.3 252 -6.90 0.007 0.00¢ 642 Article of Paper Puip 34.6 48.7 -14.1 0.009 0.012
692~ Metal Containers 43 9.7 540 0,002 0.004 TOTAL 3700 5764 2064 0092 0.144
821 Furniture 7.1 16.5 -9.40 0.003 0.006

TOTAL 1655 2659  -1004  0.062 0.099 Notes: TC - Trade Creation

T - Trade Diversion

Notes: TC - Trade Creation ) NWE - Net Welfare Effect; Gain (+)/Loss (=)

TR - Trade Diversion
NWE - Net Welfare Effect; Gain {(+3/Loss (<)
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Table 6.4
Estimates of TradeCreatinmiand Trade Diversioo

based-on the Ordinary Marshnilinm Inport Demnnd Carve:

Trinidad'& Tohaga (1SS 000}

SITC  Commodity c ™ NWE  (IC/GDP}. (TD/AGDF)
:3-Digit
Mz.gt Rice 376 62,62 -24.66 0.006. . 0.010
081 Feeding Stufl 2.43 6.60 -4.17 0.004 a.0M
091 Maragine & Shortening:  14.8. 6.9 -12.1 0.002 0.004
093 Food Preparations 24.7 340 £10.2 0.004- 0.005
322 Tobaceo Manvufacturess 8.9 19.8 -10.9 0.001. 0.003
-533 Pigments; Paints 114 302 L2538 0.002 hﬂ.ﬂﬁé
541 Medicinal &
Pharmaceutical Products 6.7 1.4 -12.7 6.001 0.003
‘554 Soaps & Polish
Preparation 2.3 30.5 «21.2 4.001 8.003
642 Anicle of Paper Pulp 354 1203 -84.9 0005 4018
g21 Furniture 183 24,0 YN 0,003 0,004
8935 Asticles of Plastic 14.1 4718 <337 0.002 0.007
| TOTAL 184.99 4318 24782 0.028 0,067
Notes: TC - Trade Creation

TD - Trade Diversion

NWE - Met Welfare Effect: Gain {(+¥/Logs (-
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Table6;10
Estimantes of Trade Creation and: Trade Diversion based,

gn the"Hicksinn” or Compensated: Import: Dentand:Crrwe:

Borbados {(USS1000})

SITC  Commodity CVTC VIO NWE VI {evTDs
3-Digit GDF) GDPy
(42 Rice 144 17.7 ~3.30 Q.005 0.007
048 Cereal Preparation 9.8 18.3 -8.50 0.004 0,007
091 Margarine & Shortening  17.0 26.1 9,10 0.006 0.010
099 Food:Preparations 15.2 25.7 ~10.50 0006 0.010
11z Aleohol Beverages 8.9 131 -4.20 0.003 0.005
33z Petroleum Products 120.8 1954 460 0.043 0.073
341 Gas, Natural &
Manufactured 40.2 53.7 -13.50 0015 0.020
541 Medicinal &
Pharmaceutical Products 5.1 i4.4 -2.30 0082 .005
554 Soaps & Polish
Preparation 4.8 7.3 3,00 0.002 £.003
G642 Article of Paper Pulp 287 423 -13.80 .01t 0016
692 Metal Containers 92 15.8 -6.64 $.003 0,006
321 Furniture 164 197 -5, 30 0.004 0.007
TOTAL 274.1 430.3 -156.2 0.102 Q161

Notes: CVTC - Compensating Variation (Trade Creation)
CVTD - Compensating Variation (Trade Diversion)
NWE - Net Welfare Effect, Gain (+)/Loss (=)




Tabje 6.11

Estimates of Trade Creation and Trade Diversion based
gn the "Hicksian" or Compensated Import Demand Curve;

Jamaien (USS1000)

SIIC  Commodity CVIC CVID NWE {CVTC/ (CVTD/
3-Digit G GOE)
042 Rice 49.0 52 -36.2 0.012 0.021
048 Cereal Preparation 290 350 6.0 0.007 0.009
08¢ Food Preparations 287 58.1 284 0.607 0.014
243 Wouod {Shaped) 10.5 30.7 2502 4.003 {3,608
332 Petrolewmn Produets 2159 3151 «99.1 0.054 0.079
422 Other Vegetable Oils 14.2 275 -13.3 5,004 0.007
533 Pigments, Paints 207 293 3.6 2.005 0.007
541 Medicinal &,
Pharmaceutical Products 103 217 ~114 0.003 0,008
‘$5¢7 °  Soaps & Polish
Preparation 9.2 12.5 -1.3 0.002 0.003
581 Plastic Matesials 07 718 -41:1 {.008 Q.18
642 Article of Paper Pulp 40.3 52.3 ~12.0 0.010 §8.013
TOTAL 4585 73191 -280.8 3114 Q.0184 -

Notes: CVIC - Compensating Variation {Trade Creation)
CVTD - Compensating Variation {Trade Diversion)

NWE - Net Welfare Effect; Gain (+)Loss {3
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