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CEIAPTERG 

WELFARE EFFEcr5 OF ECONOMIC INTEGEIATION IN THE CARIBBEAN 
COMMUNITY (Ci\RICOM) 

INTRODUCTION 

Although numerous attempts have been made to quantity the Static Welfare effects 

of Economic Integration for other Integra"tion movem~nts in the Developed and 

DeveJoptng WoridBO ~ !lure or no such analysis has been undertaken for CARlCOM, 

Indeed much of what has been attempted on this issue for CAruCOM has bordered, 

almost exclusively. on qualitative speculation based on the experiences of other 

Developing Countries e 1 . With the further attempt to deepen the Integration process via 

the single market in CARICOM. questions are being asked about CARICOM's impact on 

the we1fare of citizens or the various member states. 

This: chapter is an attempt, therefore, to measure the Static Welfare Gains or 

Losses which ha.ve resulted from the formation of CARICOM uSing Hicksian notions 

Section 6.1 outlines the main static concepts of Trade Creation and Trade"Diversion and 

indicates the Welfare impliclltions that traditional Customs Union Theory posit for smaU 

developing "countries using General Equilibrium (GE) and Partial Equilibrium 

formulations. Section 6.2 explores briefly how the concept of welfare change in Customs 
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See for instance Cline and Delgado (1978) and Leith (1992). 

A few of the notable exception~ include the studies by Bennett (1982), Gondwe 
and Griffith (1989), Housty (198S), Ramcharan (1978) and the World Bank 

(1990). 



Union theorizing can be analyzed in tenns of Consumer Surplus triangles and evaluated by 

utilizing MarshalJian-based formulations. An analysts of the strengths and iimitations of 

this approach is also examined drawing specifically from the early partial equilibrium 

studies. Section 6.3 presents the alternative Hicksian-based concepts orweJfare C~ange­

Compensating and Equivalent Variatlon (CV. Ey) - and illustrates how welfare 

comparisons can be undertaken using the formulations of Hausman, (1931), In the final 

section, Section 6.4. an attempt is made to caleuillte end compare the welfue effects of 

Economic Integration for various commodity groupings in the Caribbean Comm.~n Market 

using both the marshallian and rucksian approaches. 

WELFARE EFFECTS OF CUSTOM UNION FOruVIATION: 
GENERAL EQUILmRlUM AND PARTIAL EQUILWRIUM: 
NOTIONS ' 

Any useful starting point for the elaboration of Welfare effects of Customs Union , 
formation must commenc~ with some broad appreciation of the traditional Ymerian 

orthodoxy. This orthoddxy identifies three important considerations. which largely 

determine welfare effects. These considerations relate to Trade Creation, Trade Diversion 

and Terms of Trade effects. In the specifi~ context of the Smail Economy Model. 

however, the traditional effects collapse to the former two. only. The genera! equilibrium 

format chosen for the exposition of these static effects draws heavily -from the work of 

Mich.ely (\977) whose analysis ulilizes a 3-country-2-g00d modeL For . the sake of 

(lompleteness the countries in this model can be defmed as Country A - the Home 

Country. Country B - the Partner Country and Country C .. the Rest 'ofthe ·World. It may 

in:fact be more useful 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 territories (MDCs) .. for . . , 
example Trinidad. Jamaica, Barbados or Jamaica ~ which forms a union with a composite 

of the remaining MIles (Country B) against the Rest of the World82 . This Home 

Country A which produces two commodities. Good X and Good M. is assumed to be 

small relative to its partner and the outside world so that Trade Creation and Trade 

Diversion are.the <)R[Y relevant variables that detennine welfare. 

6.1.1 Genernl EquiHbdum Formulntion 

Following rvIichaely (1977), the arc segrnept PQ represents the concave 

Production Possibility or Transformation Curve of the Home Country fating fixed foreign 

prices63 (see Figure 6.2). Imports of Commodity M from the outside world (Country 

q are assumed to be cheaper either than imports from Country B or from the Production 

price of commodity M in the Home country under autarchy, The free-trade Home 

Production Equilibrium occurs at point F where the budget restraint line or consumption 

possibility curve, cc84 ,is tangential to the transformation surface. PQ. Consumption 

occurs at any point along tbe locus cc. Witb the formation of tbe Customs Union between 

the Home country, A and the partner country. B the home country ceases trade with the 

rest of the world (country C) and conduc.ts trade. instead. with the union partner. The 

new production point occurs, therefore, at paint G where tbe marginal cost of Good M in 
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See Figure 6.1 for a graphical illustration of this point. 

The fiKity of foreign prices reflects the small country assumption. 

The slope of this Jine is simply ~(PJPm). the price of imports In terms of 
exports. 



Figure 6.1 GraphicaJ IIlusfr:ltion of Customs Union Formation in CARICOiVl 
13_Counh'Y~2_Good Model] 
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home production is equal to its price- in trade with country B. This shift from free trade. 

point F. to the union (imposition oftnriff an imports from the rest ofthe world) .. point 0 

- involves a Production toss, RS units of conunodity X, valued at free trade prices., OlC), 

At point G the economy's budget is, however, no longer CICI but rather Hes along the 

budget restraint surface, bb. With point H, for instance, representing Home consumption. 

if the Home country bad been trading with <;Ol,mtry C at country C prices, a quantity au 
units of Good X would have been sufficient to allow country A to secure consumption 

basket H at prices prevailing in country C, SU thus represents the trade shift: 10$$ due to 

the move from free trade to the union. Had the economy been on budget line C1C::. a 

consumption ba.s!<ct to the left of H would have been selected which would have yielded 

the same welfare. The distam::e UV is thus an added loss..- the consumption loss - which is 

a result of the shift from free trade to the union. The general equilibrium framework thus 

allows a detailed identification of the welfare gains and losses from Customs Union 

Formation. This framework. however, from a geometric standpoint, however,equilibrlum 

is- quite cumbersome as a tractable tool for analyzing the welfare effects of Customs Union 

formation even for the simple three~country-two good case, Fortunately, in a linear 

world, the information in the general equilibrium fannat can be re..expressed in partial 

equilibrium format utilizing the familiar one-to-one correspondenco between the 

commodity-commodity space of the GE world and the commodity-price space of partinl 

equilibrium analysis, This results allows the use of toe morc tractable pllrtiaI equilibrium 

format in the exposition of welfare effects of Customs Union Formation. 

so 

6.1.2 Pnrthd Equilibrium Model 

Figure 6.3 displays static welfare effects in the context of the partial equilibrium 

model. The curve DDS 5 represents .the compensated demand curve for the import~d 

Good M and shows how with each price change the consumer's income is adjusted so that 

his welfare remains unchanged (Le the pure substitution effect). At the tariff included 

price OP.(l+t), OQ, units of Good M are produced while OQ, units are demaruled by the 

consumer. The remainder (OQrOQ1) is imported from Country C. With the elimination 

of the tariff between the Home and Partner countries because of union formation, OQG 

units of Good M are produced while OQl units nre demanded at the Customs Union price, 

OP),. The shaded area DEF in Figure 6.3 represents the consumption gain and is 

equivalent to LT in the general equilibrium 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 (FIJ) losses which are the equivalent 

analogues ofRS and UV in the general equilibrium setting and the trade smft loss (AFIK) 

which is equivalent to SU in the genera! eqUilibrium world. In the partial equilibrium 

framework welfare gains are cerived front the :rade creating triangles ABC und DEF 

whilst welfare losses are clue to the trade diversio:1 rectangle, CEHG. The nct stirn nf 

these two effects gives the Vincrian net welfare clTcct ot'uuion formation. 

. ... -- ... --
85 This curve is usuaUy derived from the consumer's preference function 



Figure 6.3 Pardi'll Equmbrium Dillgr;lm of Customs Union Formation 
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6.2 MEASUREMENT OF WELFARE EFFECTS: MARSHALLlAN 

AI'I'ROACH 

The MarshaUian approach to analyzing welfare effects is based on the evaluation of 

welf~ pins (losses) which accrue from the consumption and production triangles. 

These triangles essentially reflect the Dupuit-Marshall notion of consumer sUrplus. Dupuit 

(1844) introduced the notion of consumer surplus as a monetary measure of welfare 

change and proposed that it was measurable using the triangle-like area below the demand 

CUf'V¢. Marshall (1920) popularized this notion as a measure of satisfaction by showing 

that there is a one--to-ooe numerical correspondence between utility (satisfacll0n) and 

areas to the left of the demand curve when the marginal utility of income is constantS 6 

In the specific context of linear marshailian supply and demand curves, the welfare 

effects of CU formation involves the calculation of the areas of the shaded triangles ABC 

and OEF and the s:hn:ded rectangle CEGH. Standard mensuration analysis of classical 

geometry suggests the following computations:~ 

Tria.gleAllC = (1I2)*bh=(112)*(OQ,-0Q,1'{OP,,(I+t) - Op,l (6.1) 

Triangle DEF = (112)"bh",(II2)*(OQ,-OQ,)* (OP.(I+t) - Oil" (6.2) 

Rectangle CEHG = lOb = (01', - OP,,)"(OQ, - OQ,) (6.3) 

where ~b and h represent Jength, breadth and height, respectively. These calculations ilrc! 

predicated on the assumptions of perfect competition, linear supply and demand schedules 

and the existence of data on borne production and home consumption of the particular 

a6 See Bums (1913) for a formal statement of marshallhtn consumer surplus" 



commodity at the free trade price (OPw). the customs union price, OPo and the tariff 

distorted price, 

OP "{I';' t). In order to make the welfare effects of tariffIiberalization more accessible to 

quantification, particularly in the context of scarce data on home pfoduction and 

consumption, a popular alternative adopted in the literature. involves the mapping of the 

supply and demand ,.hedules onto an ordinary marshalliaIi demand curve for imports [see 

for instance, Greenaway (1983) and Marques-Mendes(1986)J. Figure 6.4 outlines the 

basic structure of this mapping. In this diagram. the trade creating areas ABC and DEF on 

the linear marsllalfian supply-demand schedules are equivalertt to the area A2B2C2 on the 

import demand curve while the trade diverting rectangle CEHG is equivalent to 

D=CZOZH1. The areas are in fact portions of the consumer surplus triangfe. Quite <! 

number of the empirical trade studiesS7 have concentrated on the measurement of 

welfare using this Marshallian import demand schedule as a basic reference frame. The 

trade creation area under tbe ordinary marshaJlinn demand curve can be re-expressed as 

follows:· 
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TC=O.S·{OPb-OP.(l+tj}·{OM,-OM,J 

=O.S·dP,"dM (6.5) 

where dPb"'{OP",-OP",(1+t)}sa and 
dM={OM,-OM,1 

(6.4) 

(6.5) 

.» 

See fur instance Corden (1957). Johnson (1960). Harberger (1954. 1959). Stern 
(1%4), Balas,a and Kreinin (1967). Magee (1914). Baldwin and Multi (1913). 
Cline e' al. (1978). Cline and Delgado (1978) and more reeently Yeaboah (1993» 

The change can be written in tbis format since one is moving down the demand 
curve. 
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OM,-

01' .. (1+,) 
Formation. 

01'b-

TC-

Quanti~ ofimported commodity before Customs Union 
Formation. 

Quantity ofimported commodity after Customs Union, 
Formntion. 

Tariff-inclusive import price before Customs Union 

Tariff exclusive import price with the partner cbuntry after 
customs Union Form~tion, 

Trade Creation.. 

The trade diverting area can be obtained from the following expression:-

TD={OP.-01'.I·OM, 

= {(OP.(l+Ij-OP.)-(OP.(1+t)-OPbl'OM, 

=dP","'OM1 

where dP.,={OP.-OP.1 and 

(6.6) 

(6.1) 

oP,v TariiT~exclusivc import price with the rest of the world. 

The Net Welfare effect of Customs Union Formation ea.n be expressed as foll()ws:~ 

(6.8) 



Figure 6:.4 Mnpping From Linear Supply.Deml'lnd Schedules to Import Demand 
Curve 
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If dM is unknown. ex~ante estimates of the trade creating area would require use of 

estimates of the price elasticity of demand. The arc elastieity of demand eM be expressed 

as follows:-

E"'.=(dMlM)I(dPIP) (6.9) 

where dll<IIM=(OM,-OM,)/(OM,) 

and dPIP=(OP.-OP.(l+t»/(OP.(l+t» 

which implies that:-

(6.10) 

Substituting fur dM in the trade creating expression (and noting that P=OP",(J+t). dP=dPb 

and M=OM,) yields the following:-

TC=O.S'dP."E"','(dPbIOP.(I+t»'OM, (6.11) 

=o.S'Em
,' (dPb)"(OM,IOI.',,(1 +1)) (6,12) 

NWE=(O.S'E"','(dP.,j"\OM,/OI' .. (l+t»)) -

{dP."OM,} (6.13) 

The MarshaUian triangle approach to measuring welfare hns been criticized. however. on 

two major fron~. The first critidsm concerns the assumption that the marginal utility of 

money is constant or independent 0: variations in income and aU prices (Samuelson (1966) 

and Chipman and Moore (1976)]. This assumption is critical in ensuring that changes in 

• 



incomes have no effect on how the consumer allocates his total expenditure among: the 

vwous commodities, In the real world ~ontext. changes in income may .cause the 

consumer to spend Jarge amounts of his income on one or a few commodities. 

The secoAd criticism is relnted to the ceteris paribus assumption of price Chanses, 

In the partial equilibrium matshaUian framework, a change in the price of a particular 

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

and hence any variation in utility defined by consumer surplus. The prices of other 

commodities are assumed to be neutral. In reality, though, there are Ukety to be several 

interactions in price changes between different commodities. As a wnsequence tbe,use of 

the marsllaUian ordinary demand curve for imports introduces the critical problem of path 

dependence. This problem refers to the fact the sum of the area segments under the 

demand curve for imports is not independent of the adjustment process in prices and 

income, To be more formal, consider the following demand function for good i:-

x,-x,(p.M) (6.14) 

where p is the price vector and M is money income, The change in utility resulting from a 

smail change in the consumption vector. to a first order approximation, is:~ 

(6.15) 

or simply 

{6.fi¥ 
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where A=:ui/pi is tne marginal utility of money income C is a certain path, The expression 

for du..or u involva tQmplicated line integrals taken over the interval between the initial 

prlce~income vector (po.m~ and the terminal vector (pl.ml) along some specified path C. 

1£ ,p is defined as follows ;-

(6.17) 

the value of ". the sum of the area segments, depends on the adjustment process of 

income and prices. In fact, different series of price-income change can yield different 

money valuations of the same gain in utility even if the initial and tetminal ptice~iocome 

vectors are identica189 . Thus when Pi changes~ the import demand curve for the other. 

commodities Gli) also c~nge but at the rate, dx/dpl< In a similar fashion when Pj changes 

the import demand curve for commodity i shifts at the rotc dx{dp} Unless these rates are 

equal. i.e (dx/dpF<!""dpj)90 ,he way in which Pi and Pi are changed will affect the value 

of (;. Several restrictions, therefore, have to be imposed on the preference set to make 

el e . d" 91 tile marshallian consumer surplus triiUlgle serve as an exact W tare In tcator 

In summary therefore, the marsimUian approach to consumer surplus is defective as 

a welfare measure if firstly. price changes are substantial tu'.d secondly, a large segment of 

the consumer's budget is spent on a particular good. Given these apparent difficulties with 

the calculation of welfare based on the 'Dupuit-Marshall formulation, it seems more 

89 See Jeon and Von Furstenberg (1985) and Appendix C on consumer surplus in 
Takayama (1994, pp 621-647) for fuller "'pianations. 

90 This condition is the path independence condition. 

" A fairly /;ommon restriction imposed is the condition of homotheticity, 



appropriate to attempt to estimate the welfare implication of.Customs Union fonnation 

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

6.3 HICKSIAN MEASURES OF WELFARE EFFECTS 

Hicksian notions92 of weJfare are based on the familiar concepts of 

compensating and equivalent variation, Compensating Variation (CV) refers to the 

minimum amount by which a consumer would have to be compensated after a price 

change to be as well off as before. This: is the amount necessary to keep the individual at 

the original level of utility, U', after a price change from pO to pi bolding income constant 

at yO. lfCV is defined in terms ofan expenditure function for imports em(p,U) then it can 

be written as follows:-

CV9!m(p" u")-em(p'" U') 

=Cm(pl. UO)_yO 

(6.18) 

(6.19) 

Equivalent Variation (EV) on the othor hand measures the amount of inoo,tUe needed to 

keep the consumer at the new utility level, U l
• when faced with original prices. 
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(6.20) 

These methods derive their names from the contributions by Flicks (1946a.b~ 
1956). 

8S 

These hicksian notions aUow an I,'exact" measure of welfare gain or loss as opposed to the 

marsl¥illian,ro~ulati,on which,provides only an approximation to the true welfare gain or 

loss. Recently, theoretical and empirical interest in the use of these hic~sian notions has 

intensified as evidenced by the work of Hausmal'l( 1981), Vartla( 1983). McKenzie (1'982), 

McKenzie and Ulph (\983) Haye, and l'orter-Hudak(1987a. 1987b) and Porter-Hudak 

and Haye.s(1986, 1991). Although these notions of welfare have been recommended by 

several authors9l they have not been extensively applied in the context of Customs 

Union formation94 . The main strength of the hicksian measures of welfare is the fact 

that they are based on a compensated demand curve. Although Leamer and Stem (1970) 

recognized the value of the compensn'ted curve there was no method at the time to 

transform the ordinary marshaUian demand eurve into a compensated demand function. 

These authors noted that:-

"We would require for this purpose that a compensating variation of income 
be made that in turn would require a knowledge of the unknown utility 
structure. What is observed, however, is the ordinary demand curve indicating 
purchases ofirnportables as a function of prices and income, ffthe compensated 
and ordinary demand curves are related in some known way, the compensated 
curve could be reconstructed from tbe observable demand function", [Leamer 
and Stern (1970), p.189]. 

See for instance Bbagwati and Johnson (1960), Anderson (1914), Leamer and 
Stem (1917), Helpman (1978), Jeon and Vonfurstenberg (1986) and Winters 
(1990). 

9<f Recently there have been attempts to utilize these methods in Computable General 
Hqui1ibri~m Trade Models (see for instance Francois and SWells (1994) and Shovenand 
Wballey (1992) and Whalley (1985). 



The Direct Diffi:renua1 method developed by Hausman (1981) will b. utilized, therefore, 

to compute exact welfare measures in the context of Custom$. Union Formation in the 

Caribbean Co!lUllUllity. 

S6 

6.3.1 HAUSMAN'S DIru:;CT DIFIiEru:;NTIAL APPRQACH 

Hausman( 1981) demonstrated, using numerical examples. that it was not solely the 

deadweight gains or losses that should be measured but. also, the complete chaoge in 

consumer surplus which is a trapez~id to the left: of the demand curve. This approach to 

obtaining exact hicksian measures of welfare from the marshaUlan demand curve involves 

the tbllowing steps:~ 

(1) Estimation Qfthe Ordinary Demand Curve for Imports95 of a 
Commodity by the usual econometric methods. 

9S 

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

(3) Inversion of the Indirect Utility Function to obtain the expenditure function 
for imports utilizing the duality relationship between maximization of utility 
and expenditure minimizatton. 

{4) Differentiation of the expenditure function to obtain the unobservable 
compensated demand curve, 

(5) Estimation of the relevant area under the compensated demand curve 
between the initial nnd new prices to obtain exact welfare estimates ofCV 
,.dEV< 

Hausman discusses. in his original paper, the method in ttrms of ordinary demand 
-curves, Import demand curves are utilized in this context with the implicit 
assumption that consumers in CARlCOM derive much of their utility from the 
consumption of imported commodities. 



The basis of Hausman's method is the direct evaluation of differential equations, In Sfep 

2, based on Roy's identity, observed demand CM be expressed as a' partial differential 

equation 

(6.21) 

Since CV and EV requires that one stays on a given indifference surface, if=v(p(t).y(t)), 

y can be totally differentiated to. yield:-

ilv/p(l).y(I)) (/p(I) + Ov(p(t).y{t}} (/y(I) _ 0 
Cp(I) . (/t Gy(I)' (/1 

(6.22) 

Combining equations 6.21 and 6.22 results in nn ordinary differential equation whose 

solution yields an expression for income ns a nH\ctlon of prices whidl shouid be integrable. 

If the constant of integration is ·defined as the base utility level, thon solving for UO gives 

the indirect utility function. The corresponding expenditure runction can be obtained by 

inverting If and income. The usefulness of this methoc is predicated on the existence of 

closed fann solutions to the spedfied differential equations. In retLlity. however, 

Hausman's approach suffers from two major limita!ions. Firstly, not every conceivable 
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demand function is likely to have a dosed form solution and secondly, the technique was 

devised to only handle single price chaages 96 

6.3.2 AN "HICKSIAN-BASED" WEL~-ARE lNDlCATORFOR CARICOi>l 

The mapping of the supply-demand schedule onto an equivalent import demand 

curve allows one to focus explicitly on a specified functional representation of import 

demand to evaluate welfare effects in CARlCOM. Consider, therefore, the following 

import derrmnd curve for each MDC's tradc with CAR[COM :~ 

(6.23) 

where Xt is the quantity imported of commodity t from CARICOM, Pml is the price of 

the imported commodity 1 and Y is the disposable income of the consumer in the MDe, 

Given Roy's identity and the implicit function theorem, 'Nitere v(PmIO,YL» iii the Indirect 

Utility function, 

tfY(I) I (/1 

dP., (1)/ (/, 

-ilv( P_,(t}.Y(I)} lap .. 

ilv( P.dl).Y(I))/ of x, (6.24) 

one obtains :-

96 Numerical methods utilized by Mckenzie and Ulplt (1983) and Varli. (1983) ltave 
improved on these inherent weaknesses of Hausman's approach. 



" 

dY 
X P 'or' -r'J') "" 1= ml 

ur~'1 

(6.25) 

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

method of separation of variables yields the following expression:-

(6.26) 

where C is a constant. The fndirect Utility FunctionS7 is obtained by setting C=tf, so 

that;-

yl.p P",I ... / 
v(Pm,.Y)=C = U"------

l-fJ 1%+1 
(6.27) 

Utilizing the dual relationship between the Indirect Utility Function, v(p mh Y) and the 

expenditure function for imports one obtnins9 -8 

97 
The constant oflntegration depends on the initial utility leveL 

This is achieved by interchnnging Income and Base Utility, 

(6.28) 
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The compensated import demand function is obtained by differentiating the expenditure 

function with respect: to the price of imported commodity 1 (Shephard's Lemma):~ 

h (P U')= lJ."(P.,.U") 
1 ",,'10 OP ... (6.29) 

where b(Pmi.UO) is the compensated import demand curve, This operation yields the 

following expression:-

(6.30) 

The application of Hausman's method presumes that the trade crcatin~ and trade 

diverting effects ean be measured by the areas of the relevant tt:1pezoids. This in effcct 

means that the trade creating area can be represented by the trapezoid p,~(1+t)A~:Pio 

while the trade diverting area can be proxied by the trapezoid PtP~p·G~. Tbe net welfare 

effect of Customs Union formation measured in terms of compensating variation (Qr 

equivalent variation) can be represented as foltows:-

NWE""'Area ofTmpezoid P w{1+l)A1B1Ph 

.. Are.'\ orTn\pezoid.PbB1I~1 (6.31) 



The trapezoid P",(l+t)AiB:<Ph is likely to over-estimate the trade creating gain since its 

area exceeds that of the triangle while a similar result can be inferred from the trade 

diverting trapezoid. 

The Compensating trade creating sain can be obtained by integrating the 

compensated import demand curve over the range Pml\V(l+t) to Pm1b with the appropriate 

values oftf.(Pm,.(I+t) >pm,,j. 

where 

(G.ll) 

where CVrc - Trade creating sain measured by compensating variation 

Pmlw(1+t) ~ Import Price before Customs Union Fonnation (Base Period Price) 

P mtb Import Price following Formation afCustoms Union (New Period 
Price) 

(6.34) 
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U'~ (YO!,' JP ... (I+I)r' 
I-fJ «+1 (6.35) 

Tbe caIculat~on of.cV~c involves the evaluation of the following expression:-

, , 
CVre=[(l- fJ / U'+ (P ••• (J+I)r'~r·ft 1(1- fJ )./ u'+ (p.~r'Jr·p 

\ a+l ILl a+J 
(6.36) 

This ~ression for CV measu;es the comp~nsation that has to be taken away99 from 

the CARlCOM consumer if he is to maintain his onginal Pre~Customs Union utility level, 

if. given a fall in prites from P mln(1 +t) to P mtb on account of the tariff reduction induced 

by union formation. 

Likewise Equival~nt Variation (EV}lOO can be obtn.ined in a similar fashion 

using appropriate values for Ul 
:-

, , 
EVre =[(1- fJ).1' U' + (P ... (/+ or'~];:;;{(J. fJ).(U' + (P."r')];:p 

, a+l; a+1 
(6.37) 

99 The critical assumption here is that the removal of tariffs between partners causes a 
fall in price which allows the consumer in the home country to buy more of the 
commodity from the partner country, 

too The main difference between the two concepts CVTC and EYre is the le .... el of utility at 
which the difference in import expenditure due to the price change is measured. 



where 

(6.38) 

Given the new utility level, U
l
, under Customs Union formation the expression for EVtc 

measures the compensation that is to be paid to the consumer to maintain his new utility 

level under the union when faced with Pre-Customs Union import prices. 

The trade diverting loss in terms of compen$ation variation can be obtained by 

integrating the compensated import demand curve over the range P (IIlb to P mtl'" witb the 

appropriate value ofU'. it is important to note in this cont~)(t that PlIltw is th~ domestic 

price that comsumers in the home country would bl;!' willing to pay to the rest of the world 

for the commodtty if trade barriers were absent (i.e elCport free on board price ~f the 

respective commodity charged by the rest of the world). 

where CVro ~ Trade Diverting loss measured in terms of 
Compensating variation 

The calcula.tion ofCVro invo'ves evaluation of the foUawing expression:-

(6.39) 

(6.010) 

90 

U'= crt' _ (P."r' 
I_P 12+1 

(6.42) 

If the consumer in the home country were able to purchase the imported 

commodity at the world 'price Pm1w rather than at the new customs union price Pm1b 

(Pmlb>Prn1w) then his welfare would improve10l.. CVTD therefore measures the 

compensation that would bave: had to be taken awny from the CARICOM consumer in the 

home country ifhe were to maintain his utility level under the customs union if prices feU 

from P",lb to PmLw, It is critical to realize that this trapezoidal area represents a loss in 

terms of consumer surplus under the customs union since the consumer is forced to 

purchase more eltpensive imports at price P rolh from the partner count.ry rather than 

cheaper goods from the rest of tbe .. vodd, 

Trade diverting equivalent variation can also be obtained in a similar manner using 

appropriate values for Ul
. 
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(6.43) 

The base period in this case is the period of custom:; union formation whereas the 
current period representS a situation in which trade barriers against 
the rest of tbe worid are completely dismantled', 



(6.44) 

Given a new utility te:vel, Ul• under free trade, the elCpreSStOn measures the compensation 

that is to be paid to the consumer to maintain the new utmty level, Ul. under fr~ trade 

when faced with import prices under the customs union. The Net welfare consequence of 

Integration for the home country depends on the difference between trade creation and 

trade diversion m~sured in terms of either ;;:ompensating variation or equivalent variatton, 

In shortt 

NWEcv={CVTC' CVTD, (6.45) 

where NWEcv ~ Net Welfare Effect in terms of Compensating Variation 

or 

(6.46) 

where NWEcv~ Net Welfare Effect in terms of Equivalent Variation 

In attempting to calculate the above-mentioned expressions for CV and EV it is 

critical to have estimates of the a and P 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 i~port demand curves. 
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6.4 MEASUREME~ OF WELFARE EFFECTS IN CARlCOM 

The calculation of the trade creation triangle and trade diversion rectangle requires 

data on tariffs, the price elasticities ofimport demand for the various commodities and the 

quantity imported of each commodity before and after the formation of the Customs 

Union in CAIUCOM. For the Hicksian based formulae. data on base period UtLlty which 

b a function of base period incomes and prices. values for the Ct and p parameters and 

base and terminal period impon prices are required. 

A major tssue in the computation of the welfare effects in both approaches 

revolves around the detenninanon of (a) the base period (pre-customs union) or tariff­

inclusive price of imported items bought from the rest of the world before customs union 

furm.tion [ i.e OPml.(!+t) for the lUoksian formulae and OP.(!+t) for the Marshalli.n 

approaclt}; (b) the terminal price or tllriff'~exclusive import price of items bought from 

CARICOM partners [ ie OF mlb for the Hicksian case and OPb for the Marshallian 

approach] and (c) the world price before any import dutieS Or taxes are lmposed [OPmlw 

for the bicksian ease and O~w for the marshallian approach). The practical analogues of 

these theoretical prices are not as straightforward as one presupposes frQrn an empirical 

standpoint. The world price (i.e the free trade price) in this analysts is measured by the 

implicit unit price of !mports102 of each of the MDe territories with the rest of the 

world before taxes or import charges are applied, The tariff..exclusive price of imports 

from CARlCOM (Customs Union price) is proxied by the unit price of impons from 

CARICOM countries. It should be noted that although CARICOM envisaged tfte removal 

102 
This price,is simply the value of imports from the specific region divided by the 
respective quantity. 



of barriers between member countries since its establishment in 1973~ this liberalisation of 

intta~regional trade has not b~en truly realised and ,most countries have utilized various 

forms of restrictions (e,g quotas) to protect their individual horne markets103 . The unit 

price of imports maywtherefore." significantly under-estimate" the· "true import, prices" 

whicn prevailed among the CARICOM member state •• 

The pre-customs import price was deterniined on an ad-va1Orem.basis. Implicit 

unit prices for each tvIDC's' trade witb the rest of the world were ~mputed and theSe were 

added to t~e estimates of the product of the average riomrnal tariff'rate and the implicit 

unit prices for imports, Le Pml<.'1(l+t)= (Pmlw+(t"'Pm1w))' 

The nominal tariff rates, t. can be determined in several '?lays. They-~n be based 

eitber on IIscheduled ratesll applied by each of tfie;member stateS'agahlst im"ports from· the 

rest of the world or determined by an implicit fonnula.' The:rau~r apprdacli. for instatice. 

has been recommended by Greena\vilY"'lOd Milner (1993, 1994),'" Tnese aUthors have 

suggest!.':,}" that the impliCit or ex-post tafiff rate can oe calculated:as foliews:- (~' 

TR, 
1-­

M. 

- Total customs coltections of the commodity 

M; - Total value of imports in sec'tor i. 
, \ ',' 

(6.47) 

10) No effective conclusion was reachea On the CET until 1991. Only eight of the thirteen 
member states. including Trinidad and Tobago, Jamaica and Barbados; implemente<! 
national customs tariffs based on the agreement reaclleq at the Special Meeting of the 
Common Market Council held in July 1990. 
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." 

I~ sho':1td be n?ted that although a cpncorda~c.~ ,between the B~, CCCN. HS and the 

SITe is available in ~ach of ~i)e member, states o.f CARICOM at the SIre 3-Digit level, 

tbe ,~stoms ~ollections corresp,onding to .the requisi~e 3:,digit aggregations are, however, 

not readily acc~sible (or even published) in th~ various CAlUCOM member states. 

Averages of the D:0minal '~scheduled" tari~ rates· had to be utilized in piace of estimates 

based on the implil;:it tariff r~e. 

, Exclusiv~ relian~e 0.0 th~e "scheduled'~ .twjffs .may, however, misrepresent the extent of 

protection among the MDC t~r:~to.ries in Jl\e respective Caribbean t~ritorie~ unless some 

consideration is also given to the use of non-tariffbanie:s against imports from the rest of 

the world. Such barriers, for instance, were actively applied by Trinidad and Tobago, 

Jamaica and Barbados (through the use of negative listing and exchange control practices) 

throughout the period ~fthe late seventies and the first half of the eighties1 04 , The 

indirect price r~ising ~ffe~~. ~f quantitative restri~tions above the known direct price raising 

influence of the tariffs also needs to be nscertained. Unfortunately, data to allow 

computation of the net tariff equivalences (i.e quantitative estimates of non-~ariff barriers) 

are not produced by any of the Statistical Agencies in CARICOM although some 
'OS 

preliminary "estimates" are available for Trinidad and Tobago, Barbndos"" and 

Jamaica based on reports of various cor.sultams106 

Tables 6.1. 6.2 and 6.3 present estimates of average scheduled nominni tariffs, 

average net tariff equivalences and overaii average nominal rates for selected 3-digit 

lOS 

See Hilaire (1991) for an analysis oCthe Trinid<1,d situntiort 

Milner (1993) has compiled broad estimates for Barbados" 

An attempt was mad~ to obtain comparable estimates of net .i~riff equiv3enccs 
from the Ma.'Xwell Stamp Trade Policy Report (1992) for Trinidad and lobago, 
The report. however, is a classified document 



Table 6.1 
~stimnty g[N2minnl Tatiin find N~t Tnriff!i;guivalences 

gfSelgmd SIT~ 3 .. Digit U!ev I} Commgdities: 
Trinidnd & Tobago 

SITC Commodity Average Average Net! Average 
3.Digit Nominal Tariff Overalll 

042 
081 
091 
099 
122 
533 
541 

554 

642 
821 
893 

Scheduled Equivalence Nominal Tariff 
Tariff Rate Rate 
(%) (%) (%) 

Rice 30 130 160 
Feeding Stuff 5 S 
Margarine & Shortening 10 18 88 
Food Preparations 35 50 85 
Tobacco Manufactures 40 25 65 
Pigments, Paints 2S 49 74 
Medicinal & 
Phatmaceutk:al Products IS IS 
Soaps & Other 
Preparations 35 146 181 
Articles ofPnper Pulp 25 140 lG5 
Furniture 25 90 115 
Articles ofPlastici 25 130 155 

Figures presented in the rable represent estimntes of tanff rates bused on consul.tatiQTl$ with 
officials at the C,S.O .• Centro! Bank nnd the Ministry of Pl::mnil'lg and Development The 
value$ utilized were unwelghted avemgcs. 

SITC 
3-Digit 

042 
048 
099 
243 
332 
422 
533 
541 

554 

581 
642 
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Table 6.2 
I~timi!"il gftmminnl InrifTs ang r:!~tTnr,rrEguivalence$ 

gfSe«ected SITe 3·Digit (Rev 1) Contmodities ! 

Jamaica 

Commodity Average Average Net1 Average 1 ;,. 

Nominal Tariff Overall1 

Scheduled Equivalence Nominal Tariff 
Tariff Rate Rate 
(%) <",{,) (%) 

Rice 30 45 75 : .,', 
General Preparations 30 30 60 

" 

Food Preparattons 35 40 75 ' :::) 

Wood (shaped) 20 20 
Petroleum Products 10 10 ,'1 : 

Other Vegetable Oils 40 20 60 

Pigments, Paints 2S 38 63 .. ' 
Medicinal & 
Pharmaceutical Products 15 15 : "~'-

Soaps & Polish 
Preparations 35 45 80 

Plastic Materials 25 35 60 

Article ofF'per Pulp 2S 60 85 " ~,' 

.::-

... d' .1._ Table represent estimates of turiif l1ltCS based on COftSUitlltiCftS with 
ngures nrescote til 1.1"" •• d . h,_A ............ ,,"" 
~ 11' ." eso CentrnlBnnk. Thcvaluesutlhze we(eUnwclg cu .. ' ....... " __ Qulcasatme ., '. 



T.ble6.3 
Estimates of Nominal Tarim :uld Net T;.'triffE(luivatences 

orSe1ected SITe 3 ... DiIDt (Rev n CommOditig: 
~ Bnrb:tdos 

SITC Commodity Average 
Nominal 
Scheduled, ,. 

Average Net' 
Tariff 
Equivalen.:e 

Average 
Overall' 
Nominal Tariff 

,Rale 

3-Digit 

042 
048 
091 
099 
112 
332 
341 

541 

SS4 

642 
692 
821 

Tariff Rat." 
(%J 

Rice 30 
cereat Preparation 30 
Margarine &: Shortening 10 
Food Preparations 3S 
Alcohol Beverages 35 
Petroleum Products 10 
Gas; Natural &. 
Manufactured 5 
Medicinal« 
Pharmaceutical Products 15 
SQaps & PoUslt 
Preparation 35 
Artiele ofP'per Pulp 2S 
Metal Containers 25 
Furniture 25 

(%) 

2S 
20 
20 

'40 
50 

41 
SO 
SO 

(%) 

55 
SO 
30 
75 
85 
10 

.15 

:35_ 
66." 
75 
105 

Figures presented in the Table tcpresent cstima:es of \oriif races based orr consultatiGus wlth' 
officill(s nt the e.s.o .. Central BUnk. Tlte \'alues udli~e~ ~\"(:.re u'uweighted ave~ges, 
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(Rev 1) commodities imported by Trinidad and Tobago, Barltados and Jamaica, 

respectively from -the,' rest o,f the' world1.07 - The "overall" average nominal tariff rates 

are crude approximations of the extent of protection in the various territories and were 

derived follOwing consultations with trade oftlcials in the Central Statistical Offices. 

Customs DJvisions and Central ~anks of the various member states. TabJe 6.1 indic3teS' 

reI~tively hiSh: J'evels ofProteetion in Trinida~ nod Tobago for furniture, articles of plastic, 

articles of paper pulp. rice, margarine and food preparations. In Barbados. high levels "of 

protection (Table. 6.2) were recorded for furniture. alcoholic beverages, food .preparations 

and metal containe(s while in 1amaica (fable 6.3), rice, food preparations; soaps and 

parish prcpnra~i01l5 and articles of paper pulp accounted for the highcst levels among the 

selected commodities. 

Estimates of Welfare effects in CARlCOM were .undertaken for thri!'7 afthe More 

Developed Cffilntries (MOC,) of CARl COM, namely Trinidad and Tobago, Barbados and 

Jamaica. It was not possible to consider Guyana since disaggregated. rrad:e ~ata at ~he 

SITe 3~Digit I.eve! was unavailable for most of the 1980s. Data on the volume and vatU~ 

of imports were obtained from UNCTAD's COMTRADE database" Broad 3-Digit (Rev 

1) import categories were chosen based on the availability of data "with tbe proviso that the 

selected series account for approximately fifty to seventy per cent of imports from intm­

regional sources. Programs were written using Dbase4 and SAS to extract the value and 

quantity data. on a historical basis. for each MDC's trnde with CARlCOM. These data 

~O? This includes all developed and devetoping countries but excludes members of 
CARlCOM. 



were exported in a format which allowed easy portability to the TSpl08 processing 

environment. 

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

tinear version of the import demand equation ;-

(6.48) 

a, ~ D. P sQ. 

Once reliable estimates for ex land jJ are obtaineri these are substituted into the required 

MarshalUan and HJeksian formulae to arrive at welflire change estimates. It is useful. at 

this juncture. to stress that a major problem with applied Customs Union welfare studies 

relates to the unavailability of reliable parametric estimates and elasticities to allow proper 

evaluation of welfare effects. Indeed, quite a few of the studies mentioned earlier relied 

on assumed elasticities and "guesstimates" of parameters to inform welfare evaluation. An 

attempt is made to avoid this pitfall as far as possible. 

6.4.1 Estimation of Ordinary Mnrshallian Import Demand Curve 

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

Least Squares (OLS) for Trinidad and Tobago. Jamaica and Barbados over the period, 

lOB All econometric estimations were undertaken with the Time Series Pro·cessor 
(TSP), version 4.2B. 1993, 
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1973-1992. Estimation results for these countries are reported in Tables 6.4, 6.5 and 6.6, 

respectively. One important caveat that should be stated at the outset is the fact that the 

estimations were undertaken on a product by product basis with no consideration give~ t<? 

p(lssible complementarity andlor substitutability among the broad product categories. .!n 

the event that these relationships exist between the various groups, the error terms iQ. 

irtdividual equations may actually be cross~correlnted violating one of the impo~ant 

assumptions on which OLS estimation is based. 

Table 6.3 reportS estimation results for Trinidad's imports ftom CARlCOM. "The 

results from these preliminary estimations nre quite modest. In four of the selected 

product categories M 042, 081, 122 and 541 ~ the adjusted coefficients of determination ,n,~e 

under sixtyMfive (65) per cent. In one specific case, product category 541) the adju~~~d 

coefficient of determination equals 0.28, indicating that import prices and disposa~le 

income explain only twenty~five per cent of the vanation in the quantity of the commo~~y 

imported from CARICOM countries, Generally, though, the coefficients on the price and 

income variables carry the corre<:t sign, For the import price variabte, ~he coe(ficie~ts 

exceed 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~~ble 

income variable aU the product coefficients are less than unity suggesting that., t,ho 

quantities imported from CARICOM into Trinidad and Tobago are not responsivce to 

changes in disposable income. The DurbinMWatson (DW) statistic which is a measu~~ of 

serial correlation is generally satisfactory for the estimated equations. For commn~jties 

042,091.122.554 and 642 the DW statistic ex-ceeds 2,0 and is indicative of the abs~ce 

of autocorrelation in the estimated equations. Fnr the remaining product group equa~iC?ns. 

the value of the DW statistic lies in the inconclusive region. 



Estimation results for Jamaica are reported in Table 6.5. The adjusted coefficients 

of detennination are relatively low especially for product categories 043, 099, 541 and 

642 lying generally below 6S per '""'t in tnese cases, Like !be Trinidad and Tobago case, 

the adjusted coefficient of determination for Medicinal and Pharmaceutical products (541). 

is particularly low indicaring that only. small percentage of the variation in !be quantity 

imported from CNUCOM of this product Is detennined by price and, income 

considerations. The coefficients on import prices g~neraUy haVe the correct signs except 

fur Product Group 24'3 (Wood shaped or simply worked). where the sign was positive and 

the t~5tatistic insignifil!ant. As regards the coefficients on -disposable income. these were 

relatively smnll for- all {he commodity groupings indicating an inclastic response i~ 

quantities imported from CAlUCOM to changes in disposable income. The t-statistics~on 

the price and income variables were generally' significant: for. most. of the pr_~u~t 

categories. 

The estimation results for Barblldos (Table 6.4) are generallY more satisfactory 

than those for Trinidad and Tobago and Jamaica, In most cases the. adjusted coefiid~~ts 

of de termination are quite high with the sole exception being the Metat Cot)taine~s p~?duqt 

group where the coefficient is barely above fifty per cent. All the import price coefficien~s 

are correctly signed and are at least significant at the 10 per ccnt level. Tl!~e. c;oe.fliC!C~lts 

which represent elasticities suggest a high degree of responsiveness of qu~n~itr ~:n~,~lted 

from CARICOM to 'Changes in import prices. In the contex:t of the income variable ~I t~?e 

coefficients carry the oorrect·sign although for three product _categori~s, ~ ~2. _64~ and 

692 _ the 'Coefficients are statistically insignificant. ,The coefficients:on.i~o~e.are less 

than unity indicating a general non-responsiveness of quantity import~d from CARlCOM 

to changes in income.. 
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Several criticisms can be made about these empirical results_ Firstly. no detailed 

attempt was made to examine possible non~stlltionarities in the trade data. This issue is an 

important consideration since it can aff'e<:ot the reliability of the OLS estimates. The 

literature involving tests for unit roots and cointcgration is particularly relevant if any 

great amount of confidence is to be placed in these results_ SecondlYJ the issue of zero 

homogeneity or the absence of "money illusion" was not strictly imposed or tested in our 

framework. This condition requires that the coefficients on prices and income must sum 

to zero if quantity demanded of the commodity is not to change when prices and incomes 

are increased by the same proponion. 2. In short, given the proportionality factor, ...L 

X,(P."r; -(J.P •• !' ,(21' Y' (6,49) 

(6.50) 

the zero homogeneity condition is violated unless Ct 1 and p =0. 

6.4.3 '" Welfn're Estimates of:Tnlde: Creation mul Trade Diversion: Re$'utts 
based on the Ordinary Marshallian Import Demand Curve. 

'Estimates of trade creation and trade diversion using the ordinary marshallian 

import demand curve are presented in Tables 6.7,6,8 and 6_9 for Barbados, Jamaica and 

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



diverting effects were based on equations 6.12 and 6,7, respectively: The sub-period 

1913-1990 was taken as representative of the pre.-customs union era. This may appear, at 

first blush, 10 be surprising especially since the sub~period corresponded to a period of 

economic integration in CARICOM. It should be noted. however. "that in the strictest 

possibe sens~ customs union formation requires the removal of bamers to trade between 

member states and the establishment of a common external tariff against the rest of the 

world. The decade of the 1980s in CARICOM witnessed an intensification of non-tariff 

barriers in both jntra~regional and extra-regional trade. It was not until 1991 and 1992 

that the member states made definitive attempts to liberalize intra- and extta-regional trade 

and to arrive at some consensus over the common external tariff: The years 1991 and 

1992 were therefore chosen as the tenninal years or the yeatS of Customs Union 

Fonnarion, 

Table 6.7 presents welfare estimates for Barbados based on the static marshallian 

formulae, The results indicate that the trnde creation gains, in the aggregate, amounted to 

USS 165.5 thousand and represented about 6.2% of average Gross Domestic Product 

(I980~1990). Although all the selected import categories registered gains, the main 

contributions to increased trade creation came from petroleum products, gas (natural and 

Ipa1lUfitctured). articles of paper pulp and food prepllfation, these gains were, however. 

negated by substantial trade diverting tosses ofUSS265.9 thousand resulting in an overall 

net welfare loss for Barbados ofUSS I 00. 4 thousand. 
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For Jamaica (Table 6.&), the overall trade creating gains amoumed to US$370 

. :~.' tHoUsand, approximately 9.2% of average Gross Domestic Product {19&O~ 1990} while the 

trade diverting. losses amounted to US5576,4 thousand, about 14.4 per cent of average 

Gross Domestic Product (1980-1990). Tho largest contributlons to the trade diverting 

. losses were from petroleum products, rice. plastic materials and articles of paper pulp. 

1he net overall effect of customs union formation for Jamaica was a welfare loss of 

US$206 thou,arul. 

The results for Trinidad and Tobago (Table 6.9) are quite similar to those for both 

Barbados and Jamaica although the overall net welfare loss from integration is larger for 

Trinidad and Tobago. The rrade creating gains for Trinidad and Tobago were estimatcd 

at US$184.99 thousand. about 2,8% of average Gross Domestic product (1980~1990) 

while the losses from trade diversion amounted to US$ 431.8 thousand. Tbe overall net 

welfare Joss for Trinidad and Tobago was estimated at US$ 247.8 thousand, 

Two important results surface from the static welfare calculations based on the 

ordinary marshallian import demand curve, 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 CARlCOM. Secondly, the welfare gains and losses, as 

proportions of Gross Domestic product, are relatively smo!! for eueh of the MDC 

territories. 

<lA.4 Welfare Estimates ofTr~de Creation :\Ild Trade Diversion: Results 
based on the Compensnteuy (llicksiilll} Import Demnnd Curve, 

To facilitate comparisons, welfare estimates were also computed using the 

"hicks ian" or compensated demand curve. Estimates of trade creation and trade diversiol1 



· were calculated in this framework using the notion of <;ompensating variation.', In the case 

'of,Barbado, (Table 6.10), the overall tr.de, creation gains m ..... red by compensating 

variation amounted to USS274.1 thousand, :whlle: overall trade, trade diversion· was 

, estimated at US$430.3 thousMd~ The net overall loss from union formation',amounted to 

US$ 156.2 thousand. On a commodity by commodity basi .. the smallest· net. welfim: 

- losses were registered thr rice, arid alcoholic beverages whereas the largest-loss occured in 

the petroleum products sub .. group. This result is Rot the least surprisu.s. since-Barbados 

impOrts· a' relatively large'proportion. of petroleum products 'from-Trinidad and Tobago .. 

fhe largest producer in CARICOM. 

. , Among's! the three MOe territories, Iamaica registerea the largesvtrade cre:lting 

gains 'measul'ed-in 'terms of"oompensating'variation (Tabie 6.11). ,Overall gains from trade 

creatIon were estimated at USS4S8.8 thousand- while trade diverting losses amounted to 

US$739.1 thoruaind.:', The overall, nefwelfare'loss'for Jadlaid:'was~US$2S0.6~thousand. 

As' regards individual '~commOdities;' the largest !o$S'es 'were ~ recorded for petroleum 

produ~cts, rice and rood preparations while solip and cereal pre'parat~ons -had the ~mallest 

net' Welfare losses:' 
In the case of Trinidad and Tobago. the overall gains (compensating variation) 

tfo~ trade creation were estimated 'at USS2St.7 -thousand while the ·)osses:' from trade 

diversion amounted to USS765.9 thousand. The resultant overall net welfate- loss 

amounted to. US$484.2 thousand, the largest among the three member states of 

C~COM. The Iarg~st net welfare Josses, for .Trinidad and Tobago ,were record~ for 
.- -, ' '," ,'." 

articles of,paper pulp, soap and, other· preparations~ articles of'plastic and pigments and 

paints. 

, SeVeral interesting conclusions can be made from both' sets of results. Firstly. both 

the hickslan and 'marshallian results demonstrate that 'the trade diVerting effects tended to 

predominate" resuJ~g in.,over~t we!fa~e}~s?es. in, ~be three member states of C~COM, 

S~dly, the w~lrare effects b~ed on. compensating. variation tended tO,be larger t~n 
, " ., . ,,, , ,., " -, , "'. ~ , " ,,' ' , 

those calculated frOIl! the more popular marsballian b ... dfonnulae. Thirdly. both results 

PQinted to large: variations in net ,welfare eJ;fects among the yarious product groups, 

Finally, the results indicate, more importantly, that the, <w,eral! impact of CAIUCOM on 

the w.elfare ofci~ inJb~ ~ee ¥I?<;: t~rrltories is,~,u~ev~nly:distribut.ed .. B~adQs" ~or 

instance. seems'.t9 bave,suffer.cd the,sman~st.lossfrom regional association than ei~er 

Trinidad and ,Tobago or lamni~~. Among,th~ [vIDe territories the,9hize~,in Trinidad and 

Tobago'have benefitted the· least from customs union.formation i.n CA~{H.:;9!Yf . 

CONCLUSION 

This ehaptef _ attempted to. analyze' the. welfare consequencea., of ~nomic 

integration for three of th~ .larger· territories in CARICOM. 'The majority of_empirical 

studies·;which .measure;·the, effects,· of customs union ,·formation employ the areas of 

triangles 'and rectangles derived from a marshallian ordinary import demand function. In 

this study We have. also 'derived alternative Hicksinn measures.orWelfare utilizing the 

popular notions of compensating and equivalent variation, Tbese:n6tio~s ,allow an "exact" 

measure of welfare since they incorporate the path'independence condition. It is evident 

from both the hicksian and marshaIHan results that the attempt at integration in 

CARICOM has been largely trade-dtverting. In addition. the results point to large 

variations in the welfare impact across the various commodity groups and among the 

member countries. Barbados seemed to have incurred the smallest weJfnre loss'es among 

the three MDC territories of CAIUCOM. 



The results need to be interpreted. however. with care since they are essentia1ly 

static in design and are based on a rather narrow conceptuaJitatlon of economic welfare, 

i.e consumer surplus. Indeed these results depict only the "first round" effects of 

integration and completely ignore second round effects{ e.g productivity) that a change in LQM(,) 

-~ .. the pattetlh,eart bring. It may be useful in future extensions of this study to experiment [{)oI2] 

with richer econometric specifications especially the newer flexible functional forms (e,g 

Translog, o.n.rolized McFadden and Almost Ideal Demand Systems) to guage the [0$1) 

sensitivity of the results to varying functional specifications, 

[091] 

[099] 

[122] 

[533] 

[541] 

[554J 

[642] 

[821] 

[893] 
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Table 6.4 

j:stimntign Result~ for Trinignd & Tobago1 

CONST LP(,) LINe RBM' D,W, 

"n «, p 
·1l,34 ·1.72 0,Z03 0,{)4 2.24 

(.1.12) (·3,16) (2.66) 

4.27 ·1.44 0,01 0.55 1.74 

(0.41) (-1.59) (1.23) 

-14,4& -2,78 o,n 0,76 2,07 

(-3,18) (-2.13) (1.96) 

11.77 -1.18 OA9 0,84 1.71 

(42&) (-3.21) (1.56) 

-4,12 -1.96 0,028 0,{)4 2,16 

(.l.08) (-4,74) (2.65) 

4,85 -1.06 0,46 0,69 1,46 

(2.43) (-2.62) (3.56) 

14,03 -3,83 0,134 0.28 1.47 

(10,43) (-1.35) (0,91) 

16,09 ·2,92 0,30 0,93 1.96 

(5,88) (.3.41) (9,23) 

16,81 ·2.18 0,22 0,76 2.20 

(3,29) (.2,03) (3.55) 

-0.65 ·\,53 0,05 0.90 1.71 

(-0.21) (·4,31) (4,76) 

1.21 -1.13 0.35 0.&3 1.76 

(0,82) (-1.93) (1.96) 

The figures in square brackets [ 1 and parentheses: ( ) tepretent SITe 3-digit co;JIl'IIOCdity and 
t-statistics, respectively. 



TaW.6.S 

Estimation Results: for Barbadosl 

LQM(,) CONST LP(.) LDNC RBAR2 D.W. 

[042J 

[048] 

[091] 

[099J 

[112J 

[322] 

[341J 

[541J 

[554J 

[642J 

[821 J 

an "I jl 
-22.78 -3.92 0.07 0.91 1.92 
(-4.18) (.2.19) (1.24) 

-21.24 -2.28 0.04 0.78 1.84 
(.3.12) (-2.01) (2.76) 

6.40 -1.09 0.29 0.69 1.75 
(2.71) (-4.13) (1.68) 

·3.18 ·1.43 0.61 0.69 1.82 
(-2,46) (.1.72) (2.80) . 

19.45 ·2,49 0.18 0.94 1.65 
(3.87) (.6.91) (4.58) 

15.84 -4.61 0041 0.74 1.85 . 
(4.35) (-2.85) (3.17) 

12.76 -1.01 0.30 0.52 1.90 
(2.15) (-2.09) (2.09) 

5,43 -2.06 0.21 0.73 2.21 
(1.67) (·L81) (1.04) 

14.32 ·L65 0.19 0.91 2.13 
(5.33) (.2.91) (2.60) 

6.26 -1.91 0.53 0.S2 1.92 
(1.04) (.2.31) (1.29) 

-25.7 -2.06 . 0.44 0.94 1.98 
(.10.80) (-2.27) (4.89) 

The figures in square brackets [1 nod parentheses () represent SITe 3-digit commodity and 
twllta~ fespeetively. 
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Table 6.6 

'Estimation Results for Jamaical. 

LQM(.) CONST LP(.) LONC RBAR2 D.W. 

[042J 

[048J 

[099J 

[243J 

[332J 

[422] 

[533) 

[541J 

[554J 

[SSIJ 

[642] 

"" "I ~ 
lUI -1.13 0.08 0.66 1.64 
(1.76) (.2.04) (2.34) 

3.1.2 -2.54 0.31. 0.59 1.26 
(0.47) (-1.94) (1.67) 

3.24 .2.68 0.48 0.51 1.64 
(0.39) (·1.85) (2.32) 

12.12 2.33 0.51 0.65 1.72 
(3.03) (1.20) (0.58) 

4.65 -3.72 0.21 0.71 1.90 
(3.06) (-4.11) (2.99) 

10.26 -2.78 0.02 0.79 1.82 
(3.48) (-2.05) (1.97) 

9.71 -3.07 0.42 O.i2 1.86 
(3.67) (-4.76) (1.99) 

·UI -3.81 OAI 0.33 1.54 
(.Q.32) (·1.75) (2.06) 

12.33 -3.57 0.12 0.69 2.06 
(4.21) (·3.37) (2.19) 

7.91 -2.47 0.13 DGS 1.69 
(2.0S) (-4,45) (1.87) 

3.17 -2.03 0.43 0.63 1.71 

(2.14) (-3.79) (2.24) 

TIl'!- fi:r'J!l::S it! sq\2.~ bra;7..2".5 I J a.~.d P?!~::':''!;:<;''; 1 r~:'~.t:::t Sat: 1..jJ~t ~..ff.7.!::y '\m 
to>,?:'.!:!''::';:'" r~:.-!r:·. 



Table 6.7 
Estimates 9fTrnde Creation and Trade Diversion 

bMed on the Qrdinary MarsbnlUan Imnort Demand Curve: 
Barbados (USS'QOQ) 

SITC Commodity TC TO NWE (TClGDP) 
).Digit 

042 Rice 7,0 15.2 ·8.20 0.(0) 
048 Cereal Preparation 8.6 11.8 -9.20 0.003 
091 Margarine & Shortening 12,8 16.1 ·3,30 0,005 
099 Food Preparations 9,2 18.1 ·9.50 0.003 
112 Alcohol Beverages 1.9 3A ·1.50 0,001 
332 Petroleum Products SO,2 115,9 ·35.10 0.Q30 
341 Gas, Natural &; 

Manufactured 19,) 31.1 ·12,40 0,007 
541 Medicinal&; 

Pharmaceutical Products 1.3 6.9 ·5,60 0,000 
554 Soaps &. Polish 

Preparation 2,6 5,) ·2,70 0,001 
642 Article of Paper Pulp 18,) 25,2 ·6,90 0.007 
692 Metal Containers 4,3 9,7 ·5.40 0,002 
821 Furniture 7,1 16,5 ·9.40 0,003 

TOTAL 165.5 265,9 ·100.4 0,062 

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

(TDJGDP) 

0.006 
0.001 
0.006 
0,001 
0.001 
0.043 

0,012 

0,003 

0,002 
0,009 
0,004 
0,006 
0,099 
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SITC 
).Digit 

042 
048 
099 
243 
332 
422 
533 
541 

554 

58l 
642 

T.bl.6,8 
Estimates of -Trade Creation nnd Trade Diversion 

based on the Ordinary Marshatlian Import Demand Curve~ 
J.m.ica roS$'OOOl 

Commodity TC TO NWE (TClGDP) 

Rice 33.1 60.6 ·27.5 0.008 
Cereal Preparation IS.9 28,7 ·9.80 0,005 

Food Preparations 22.) 42.) ·20.0 0,006 

Wood (Shaped) 6,1 9.3 ·2,6 0.002 

Petroleum Products 20L3 26.5 ·63,1 0.050 
Other Vegetable Oils 9,S 17,S ·8,0 0,002 

Pigments, Paints 15,3 23,5 ·S.2 0,004 

Medicinal &; 
Pharmaceutical Products 4,2 16,2 ·12.0 0.001 

Soaps & Polish 
Preparation 6.1 10,9 .4,S 0.002 

Plastic Materials 11,7 53.4 ·35.7 0.004 

Article of Paper Puip 34,6 48,7 ·14,1 0,009 

TOTAL 370,0 576.4 -206.4 0,092 

Notes: TC - Trade Creation 
TD - Trade Diversion 
NWE. Net Welfare Effect: Gain (+)/Loss (.) 

(TDJGDP) 

0.015 
0,007 
0.011 
0.002 
0,066 
0,004 
0.006 

0,004 

0.003 

j[J 0.012 
0.144 



SITC 
c3-Digit 
042, 
081 
091 
099 

'122 
,533 
541 

'554 

642 
821 
893 

I 
Notes: 

Table G." 
istimntes:ofITrnde-'€rention:nndlTradC>Divenion 

baud'gn ,tbe:Grdinnr;y<Mnrshnllinn·,Import:Demnnd'Curve:. 
Trinidndi&:-Iobng01(USS'OOO), 

Commodity TC Tn NWE (TClGOP), 

Rice 37.6 62.62 -24.66 0.006 
Feeding Stuff 2.43 6,60 -'\,17 0,004 

Maragine & Shortening! 14,8, 26,9 -12,1 0:002 
Food 'Preparations 24,7 34:9 -10,2 0.004, 

Tobacco Manufactures' 8.9 19,8 -10,9 0.001 
Pigments; Paints 13.4 39,2 -25.8 0.002 

Medicinal & 
Pharmaceutical Products 6,7 19.4 -12.7 0.001 

Soaps&'Polish 
Preparation 9.3 30,S -21.2 0,001 

Article ofFllper Pulp 35.4 120,) -84.9 0,005 

Furniture 16.3 24,0 .7.7 0.003 

Articles ofPlasric 14,1 47,S -33,7 0.002 

TOTAL 184,99 431.8 -247,82 0:OZ8 

TC ~ Trade Creation 
TO ~ Trade Diversion 
NWE - Net Welfare Effect: Gain ("'lILoss (-) 

(TOIGDP) 

0.010 
0,001 
0,004 
0,005 
0.003 
0,006 

0.003 

0,005 
0.019 
0.004 
0.007 
0,067 
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Table'MO 
Estimntes ofTr!'tde'Creation nnd!TraderDiversion based. 

on the,IIHicksinn H or'<;;;omnensntedllmpottDemnnd:€um: 
BnrbadM'IUSS'OOO) 

SITC Commodity CVTC CVTO 
3-Digit 

042 Wee 14.4 17,7 
048 Cereal 'Preparation 9,8 18,3 
091 Margarine &: Shortening 17,0 26,1 
099 Food:Rreparations 15.2 25.7 
112 Atcohol Beverages 8.9 13, I 
332 Petroleum Products 120,8 195.4 
341 G..,Naturol/Jt. 

Manull!ctured 40,Z 53,7 
541 Medicinal & 

Pl1arma.ceutical Products 5,1 14.4 
:554 Soaps'/Jt.,Polish 

Preparation 4.8 7,8 
642 Article of Paper Pulp 28,7 42.3 
692 Metal Con.aine" 9,2 15.8 
821 Furniture \0.4 19,7 

TOTAL 274,1 43O,) 

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

NWE (CVTCI 
GOP) 

-3,)0 0.005 
-8,50 0,004 
-9,10 0,006 
-10,50 MaG 
-4.20 0.003 
-74,60 0,045 

-13.50 oms 

-9,30 0,002 

-3.00 0.002 
·13.60 0.011 
·6,60 0,003 
-9,)0 0,004 
-156,2 O,lOZ 

(<':VTDI 
GDP} 

0:007, 
0:007 
0:010 
0:010 
0,005 
0,013 

o.ozo 

0,005 

0,003 
0,016 
0.006 
0.007 
0,161 



Table 6.11 
Estimates of Trnde Creation and Trnde Diversion b;tsed 

on the l'Hicksian l! or Comnensated Import D-emnnd Curvej 
Jamaica (USS'()OO) 

SITC Commodity CVTC CVTD 
3.Digit 

042 Rice 49.0 85.2 
048 Cereal Preparation 29.0 35.0 
099 Food Preparations 28.7 58.1 
243 Wood (Shaped) 10.5 30.7 
332 Petroleum Products 215.9 315.1 
422 Other Vogetable Oils 14.2 27.5 
533 Pigments. Paints 20.7 293 
541 Medicinal &. 

Pharmaceutical Products 10.3 21.7 
;5';;'",' • Soaps & Polish 

Preparation 9.2 12.5 
581 Plastic Materials 30.7 7I.S 
642 Article of Paper Pulp 40.3 52.3 

TOTAL 458.5 739,1 

Notu: eYre - Compensating Variation (Trade Creation) 
CVTD - Compensating Variation (Tra-dc Diversion) 
NWE - Net Welfare Effect; Gain (+)lLoss H 

NWE (CVTCI 
GDP) 

·36.2 0.012 
·6.0 0.007 
.29.4 0.001 
·20.2 0.003 
-99.1 0.054 
·13.3 0.004 
-8.6 0.005 

·11.4 0.003 

·3.3 0.002 
·4J..1 0.008 
-12.0 0.010 
·280.6 0.114 

(CVTDI 
GDP) 

0.021 
0.009 
0.014 
0.008 
0.079 
0.007 
0.007 

0.005 

0.003 
0.018 
0.013 
0.0184 ' 
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