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1. Introduction

he macroeconomic effects of financial liberalisation in developing

countries have been of particular interest in the recent theoretical
and empirical literature. This is primarily because the last two or three decades
have witnessed many developing countries liberalising their financial systems,
to varying degrees, under the expectation of faster economic growth. However,
the experiences have often been less than encouraging and in many cases
have led to financial fragility and crises (for example, in Latin America and
East Asia), which as a result, undermined economic growth'. Consequently,
the quest for a deeper understanding of the growth effects of financial
liberalisation has become a major research and policy issue. In this regard,
the evidence generally suggests that the outcome of financial liberalisation is
dependent on such factors as the pace of its implementation, the sequencing
of the liberalisation measures, the degree of macroeconomic stability before,
during and after the liberalisation period and the institutional structures of
the liberalising economy.

However, much of this research has concentrated on countries in Asia
and, to a lesser extent, Latin America. Nevertheless, Caribbean countries have
also made significant progress in opening up to the flow of international
finance and removing restrictions on the domestic financial sector, as shown
in Chapter 2. Moreover, in recent times the process has been intensified as
countries prepare to establish the CARICOM Single Market and Economy
(CSME), which requires the free movement of capital among member countries
and the coordination of foreign exchange and interest rate policies. Yet, there is
a dearth of research into understanding the transmission and outcomes of the
various liberalisation efforts. This is partly because in most cases the process
began around the late 1980s and early 1990s, mostly as part of economic
stabilisation and structural adjustment programmes, and thus, until recently,

1 See, for example, discussions in Arestis and Demetriades (1999) and Arestis (2005).
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sufficient time would not have elapsed to allow for any rigorous econometric
analysis. It also reflects, to some extent, the lack of systematic measures of the
liberalisation process, a problem that is not specific to the region.

This paper contributes to the literature by examining the growth effects
of financial liberalisation in a selected group of Caribbean economies. There
are a number of justifications for choosing to investigate this issue within
the context of the Caribbean region. First, the region has a rich history of
financial liberalisation, with each country starting at different times and at
varying paces®. For example, Barbados embarked on a very gradual process
of liberalisation in 1991 and still has restrictions in place to date, Trinidad and
Tobago began around 1988 and by 1993 had virtually eliminated all restrictions,
while Jamaica features two distinct periods, 1986-88 and 1989-91. In addition,
they have had different experiences, including a financial crisis in Jamaica and
a near collapse of the financial system in Trinidad and Tobago. Second, there
is a dearth of empirical studies providing policy-makers in the region with
the necessary information concerning the economic impact of these reforms.
Unfortunately, drawing implications from studies conducted on other countries
and regions, though insightful, is going to be somewhat limited from a policy
perspective given that the literature suggests that country-specific factors, such
as the country’s economic structure, political environment and institutional
framework, are important determinants of the effects of liberalisation®. Third,
there are now data of sufficient length to allow for meaningful investigation of
issues relating to financial liberalisation. However, the analysis in this paper
is restricted to Barbados, Jamaica and Trinidad and Tobago because of data
limitations with respect to the measures of financial liberalisation.

The remainder of this paper is organised as follows. The next section
reviews the literature on the growth effects of financial liberalisation. Section
3 discusses modelling issues. Section 4 presents the country-specific data,
estimations and results, while Section 5 concludes the paper by summarising
the main findings and draws implications thereof.

2. Review of the Growth Effects of Financial Liberalisation

Since the seminal contributions of Goldsmith (1969), McKinnon (1973)
and Shaw (1973), the literature has focused on the relationship between
financial liberalisation and economic growth. The general prediction emerging
from this literature is that financial liberalisation may affect growth through
three mechanisms. First, domestic financial liberalisation, which involves the

2 See Greenidge (2006) and Chapter 2 of this book.

3 See, for example, the discussion in Greenidge (2006), Andersen and Tarp (2003) and Ang and McKibbin
(2005).
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lowering of reserve requirements and the removal of interest rate restrictions
and credit controls, will result in a more efficient allocation of resources and
faster growth. The second is through opening up of the capital account, where
it is assumed that the increase in net capital flows will augment domestically
financed investment, rather than crowd it out. Finally, where capital markets
are imperfect and financial constraints exist, as is the case in most developing
economies, external finance tends to be more costly than internal finance, and
investment is more sensitive to cash flows. In such economies, a direct effect of
capital market liberalisation would be the easing of capital constraints, and a
possible indirect effect would be the enhancement of the quality of corporate
governance via the adoption of international accounting rules and regulatory
standards. The improved corporate governance should in turn lead to greater
risk-sharing and a lowering of the cost of capital as firms can now obtain funds
in both the banking and securities markets (Stulz, 1999; Claesens et al., 2001).

However, critics of the liberalisation doctrine argue that efficiency in
capital allocation cannot be achieved merely by the removal of distortions
caused by financial repression. In particular, the removal of one set of
distortions may not be welfare enhancing if others remain in place. Thus, if
external liberalisation occurs, while trade barriers are still in place, capital
inflows may be channelled to industries that are at a comparative disadvantage
and this will not be welfare or growth enhancing.

Another criticism often levelled against the call for financial liberalisation
is that in the presence of information asymmetries in the financial markets, there
is little possibility of financial liberalisation leading to welfare improvement
(Hellmann and Stiglitz, 2000; Hellmann et al., 2000; Stiglitz, 2000). Combined with
moral hazard in an environment where corporate governance is weak and contract
law is poor, capital inflows can be destabilising and may even impede growth.

In terms of empirics, there is extensive literature on the impact of
financial liberalisation on economic growth. Table 3.1 summarises a selection
of such studies. The common approach is to augment a growth regression with
a measure of financial liberalisation and then use cross-country, time-series or
panel estimates to evaluate its effects.

The earlier studies attempt to quantify the effects of financial liberalisation
using real interest rates as an indicator of the level of financial repression. The
hypothesisis that the liberalisation of real interest rates, by allowing them torise
to their competitive free-market equilibrium levels, will lead to faster growth.
Many studies confirm a positive association between real interest rates and
growth. However, since in most cases financial liberalisation is accompanied
by other reforms, De Gregorio and Guidotti (1995) argue that real interest rates
are not a good indicator of financial repression. They recommend the use of a
broader indicator such as a financial development proxy.
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Since then, there has been a proliferation of studies assessing the
relationship between various measures of financial development and economic
growth, including the often cited works of King and Levine (1993) and Levine
et al. (2000). However, financial liberalisation and financial development are
not the same, and more importantly, are poor proxies for each other. In fact, the
recent literature acknowledges this distinction by investigating the effects of
the former on the latter. In this regard, Arestis et al. (2002) conclude that financial
liberalisation is a much more complex process than previously assumed in the
literature, and that its effects on financial development are ambiguous. In a
similar vein, Galindo et al. (2002) argue that financial liberalisation can, under
certain conditions, promote financial sector development (also, see Chapter 4
of this book), which in turn can encourage growth.

There is also a body of research suggesting that the link between
financial liberalisation and economic growth depends on the country’s level
of development. The higher the initial level of development of the country,
not only in terms of its institutions but also the size and sophistication of the
capital markets, the higher is the probability that the country can benefit from
further liberalisation.



Kevin Greenidge and Chris Milner ® 59

k|

pUE JUSUI}SIAUT JO [9AJ] JOMO] UT
J[NSaI 03 AJAXI] SI S[ejUdWEPUNJ
309[ja1 30U 0P Jey; 4 Y31y

‘(saxenbs jsea] o3eys
-991} 2AneId)] SuIsn
PparewnSa) Wa)sAs
uonenba-snoaueynuurs
© UI}IM JNq dA0qe

‘sajer J)moid

mdino pue 310dxo se
[[OM SB SOTjel JUSUI}SIAUL
pue Suiaes uo ‘(g)
winrwaid ayer agueyoxa

£ \ Se [opow dwes Ay, *SOLI}UNOD «
I9A INq “HF 90NPAI 0} PUd) A Surdorans Jo3[IRW SDB[q A} pue 4 (z661) A1
aanyedau pue Moy A1oA HQ\WHSU ) (det)'d +'d=0T IdoJoAap 91 £q parxoxd \m:owhou.m.%
(] Po3I9AUL Uk S[qUISSAI JY3Tu Teroueury jo joedwy (g
O o 5a8ms oyt ~ppow o099 w0 (5 st 0
I i U} JO UOREUINRSO 109539 a1e1 [ear ayj Jo oedw WA
-PoxX1 SILIdS-dWI) [00] el RAESS (I
aIejjom  syurensuod Aypmbry
pue ipmoI3 “Suraes SpJoyasnoy  JO SIOYEdIPUI SNOLIBA ‘uonye[n3aiap jusanbasqns
uo yoedwr aagedau e pey sggel U0 S9jel YIMOIS pue ‘SaLiunod (1DFO0 pue suonoajraduur ourSey pue 5%%%%”
ay} ur - jurensuod Ayrpmbiyjo  3uraes jo suorssardar josrew [eyrded jo a[oy :
Zuises - uoneN3aIaP [eIdURUL] ATUNo0o-sso1D)
o1 speoy souut snistuaosday H2WA0IRAD e
P ﬁxucoaﬁ.mm w:bocoUw ue JO S103RIIpUl ANO; O : “YIMOI3 dDIOU0d pue
, PO 1 M QUO JJIM pajuswidne 68 i : P (c66T)
uonyenumooe rejded rearsAyd uonouny qmord -0961 porrad oy juawrdo[aAap TerdueUly sugaag pue Suny
UIMOIZ DTUIOU0D? JO S9)elI dININJ : IDAO0 SILIUNOD ()g u2amiaq drysuoneray : :

pue juswdoraaap [epueUTy
U29M}3q UOTe[21100 YITH

SJuWII0)/S3UTpUI]

pIepue;s e jo sojewnsd
A1punoo-ssoiD)

O[OPOIPIN

adoog Po1SoL Sulag SIsoyjodAH /
3AT3Iq0

(s)rony

uorjesIferaqry [eIdDUBUL] JO S$309JJq YIMOID) 33} U0 SAIPNIS PIIdI[3S

‘T'¢ dqeL



60 e Financial Liberalisation and Economic Growth

(SwI0JaI
Aorod 1930 ypim paousnbas
SI 31 Aem 9} UO U)X 193edid

4dA8 © 0} 93ury syoay3e a3 o( (¢
d (yuswdorenap

“SpudWINISUT

JUSIDJIIP YIIM pue pajySromun
pue (syySrom JuaIayyip) pary3rom
Wm ng (100T) SPIempH SMO[[O

‘wnruaad joyrew yoe[q oy}
dyeurwr(e 3sIy Aa3 Jt A[uo Inq
19)se] MoI13 syunodoe [eyrded

1Y) SSI[eIRqI JRY) SOLqUNoy o oout s5oUUadoO (S661) 1OUIRA ‘e1pul PUONNJTISUL PUE [RIDURUL
FOU} OSHEISqI P} SOLRUROD -syoeg oy} pue winrwaid joIeut 810 I o .wwm.w w%&% b a0 ﬁw *(1002)
pdop 2019 24 Wioq Aq xopur uumg ayy “saurddimyq ! Em“ mé& %5 soop 1719 TRV
[eIDURUL JO [9AS] A} YIIM Surddnnuw Aq suwsey uonsereyut - ‘pueyreyy, ‘SOTUIOU00D w585..:m5 0}
SOLIBA UOHESI[RIqI] JUNODDR junodde [ejrded [euonippe 0m) 999210 rprnonred ur pejruu ST (
eydeo .M .wu:w@ .wm NI PUE 103eIipUL 9IEYS S AINI OSTV ~ \.,Mo.ﬁw .W\VWQ.WWH M.M w
e pite o ‘uoyestelaqy] junodde [eydes Jo Em“%uum ﬁﬁwwmu jo sz%uo%mrm
xapur s,uumQy pue s,uuing) sasn w>.§mo de wp.wﬂ s (1
“I9[[ewWS A[[ensn S 10309S
JuswWUIoA0S “s310dxa uey; a1ow
syroduur Inq asearour syrodxo Joreorpyr | SOHAUNOD
pue syrodwir Y304 “s9seaIdap X ¥ % g6 03 Apmys
Jao o3 vondwnsuod uonesieIoqi[ oyl Aq pojusurone 193e] 93 uI ‘qymoi3
'SISEAIDUI J(]5) O JUIUIISIAUT uonenba yymors prepuels voﬁ:maxm. uo (uonjesiferaqI 1xrewWw  (100Z “0002)
“uonesIfeIaqI| Ioije ‘os[y © JO UORELIRSS Bep [PUEd "SoTuIou0dd  Aynba Afurewr) uonesijeraqi ‘v 19 yveddg
“SOLIUNOD . oy IRW [edueuy jo yoedwr oy
ssoxoe juedyrudis A[[eonsnge)s UORESHEIAN g6 50
pue aansod A[yua)sisuod PLTEU AO03S JO SAEP [P0 S95(] G¢ Arentug
ST I0JEDIPUI UOT}eSITRIdI]
Ay} ‘sarpmnis yjoq uf
SjuouwIwio)/S3uIpur] AS0[0poyIPIN adoog Pa1So] Sulog SISoyjodAH / (S)royny

uonjesIfeIdqI] [eIDURUL] JO S}93JJ] YIMOIN) 3} U0 SIAIPNIG Pajdd[as

:(p,3u0)D) 1°¢ d[qeL



Kevin Greenidge and Chris Milner e 61

"JIMoI3 1093 A[PsIoApe

Kew 31 JuawrdoaAdp TeUeUT) [€20]
JO S[oAd] MO] ATA e INg U00(q © ST
junodoe Tejrded uado ue sarnunod
pajeonstydos Afreroueur 107 yeu
s3s983ns juswdoaaap [edueuly
OIISOWIOP JO SAINSEIW pIepue)s
YIIM Xapul uumng) ay3 Suroeraju]
Imoi13

JdO I9mo] Aewr suoryesIfeIaqI
junodoe Tejrded s[PAd] JOO MO[
Je Jey) S91edIPUT UOHIRIIUL S ],
ImoI3 Jgo saseaour
Apueoyyru8rs xapur s, uurng)

(AT) saqerte

[eyuawnysuy pue ‘(ySrom

se JaO G6861) sorenbs jses]
PaYSom ‘TINS Aq seyewnsg

UIMoI3 prepue)s ur (auodur
eyded 1ad pue uumg) jonpoad)
WLI9) UOTORIDIUL Ue IIM

Suore xapur s,uung) sasn

S0 )/SSUTpUL]

OJOPOUIRPIN

-$oUO ‘yuowrdopaaap
OIUIOU02d JO 32139p
padueApe oy} uo juspuadap
‘suorssa13ar meHHM:WMM SI ST} IoyayMm pue  (100Z) sprempd

Surdopoasp 3MOIZ DTUIOU0Dd U0
: Aqow reyded jo
oy 309330 a3 so3ednsaAU]

adoog PaIso) (Sy1ony

“Sureq SaOdAT /
Sa53190

UOTJeSI[RId]I] [EIDUBUL] JO S}93JJq YIMOID) 3} U0 SIAIPNIG PIIII[3S

:(p,3u0)D) 1°¢ d[qeL



62 e Financial Liberalisation and Economic Growth

‘smoput re3rded jo uonsoduod
Ay} Se [[oM Sk SuUoININSUT JO
Ayirenb ayy are s1eaA renur asoyy
19)5e Yymoid sajowoxd yeypn
"S}IOLAP JUNODOE JUILIND

I931e] DALY PUE SMOJJUI }qop pue
juaunsaaur orjoyyrod adrey aaey
W00 JUSWISIAUL Ue 2dUdLIadxd
ey} asoy) are porrad reak-oAry
[enTuI oY) ur ured jeiy) SaLuno))
‘SpIemIalje [3MoI3 A[MOs
ApuedyruSis ng uonesifeIaqIy
[eroueury SUIMO[OJ STedA AT
[enIUT ) UT JIMO0I3 19)se

‘smorjut reyrded uo

paseq s1a30 pue (100¢)
IDPNUIYDG pue Asuruey|
woy asoy :ssauuado
[eroueUl JO aInseawt
SNOLIBA JJIM pajusawidne
[Ppow Yimois prepuess e
JO UOTJRUILIS BJEP [ouRJ

($007) 21918sng
ﬁﬁm HOSUmN..—me

‘SonjsLIajoRIRD

Aorod pue ‘Teuonymgsur ‘enueUy
‘“orwouods renonted 103 urforuod
UM USA3 Y}MOI3 DILIOU0Id
S91eIa[00k UoTjRI3aIUl [RIOURUT)
[euoI}eUIaIUT Je} 90U9PIAD ON

(ININD)

[Pued pue (Al pue S10)
UO0TO3S SSOID A Sayewunisg

‘sap170d

OIWOU0I0IeW I3}0 pue
juawdofasap [eueuy
UIIM SULID) UOT}ORIUT
ym Suore (e3rdeo xod
ddD Ur pmorn 03 Smorq
reade) pue s)ooig
resdeD) sxojeorpur
awooino snid areyg sasn

*S9TUIOU0D9

: imoi13 pue ssauuado
padoppasp

e [euRUY UsaMmIdq

Sudo wWw drysuonjepar Suidrea

IAOPAP 5t sy surwexe o,
v

sonrod

OIWOUO0I0IDBW IO

“quawrdorarap

[euonnjsur

“quawrdorarap

‘SaIUNOd  [eueury JuswdoPAdp

/6 OIWIOU0Dd JO [OAJ]

ay} uo juspuadap
drysuonerar ayp sy (g
nmoI3

JIWIOU0d UO T JO
joeduur oy a3ednsaau] (1

(2007) ‘17 12 UOSTPH

S UII0)/SSUTpUT]

O[OPOIRIN

adoog SEEEENS
Surog stsoyjodAH /

SA3Iq0

(s)Iony

uo1ssaxday / uonjesifeIaqiy [eUBUL] JO S}D9JJ YIMOID) dY} UO SIAIPNJS Pajdd[ds

:(p,3u0)D) 1°¢ d[qeL



Kevin Greenidge and Chris Milner e 63

3.  Modelling Issues

Specifying the Relationship between Financial Liberalisation and Growth

Most empirical studies on financial liberalisation and growth begin with
the standard growth regression (see Table 3.1), often referred to as the Barro
regression following the pioneering work of Barro and Sala-i-Martin (1995), and
add to this baseline model a financial liberalisation indicator (fI) and perhaps
a number of interaction terms depending on what is being investigated (see
Equation 3.1). The idea is to estimate the effects of financial liberalisation on
growth, controlling for other possible growth determinants. Note that this
workhorse regression model of the growth literature, the Barro regression, is
really that first proposed in the seminal work of Mankiw, Romer and Weil
(1992), MRW, but with additional explanatory variables.

Original modeljof Mankiw, Romer & Weil (1992)

Vi, =y X, +e,+nl,+ofl, +afl,-?,) GV
N J

Barro regression

Here, y is growth in real GDP per capita and, as noted by Durlauf et al.
(2004), X can be seen as representing those growth determinants suggested by
the Solow growth model, while Z captures those determinants that lie outside
the original Solow theory. In addition, whereas the X variables are quite common
in empirical studies, the Z variables vary considerably across studies and also by
country (Kenny and Williams, 2001). Moreover, there is an extensive list of such
Z variables. The Durlauf et al. (2004) survey identifies 145 different regressors,
the vast majority of which have been found to be statistically significant in at
least one study using conventional standards. They note that one of the main
reasons why so many alternative growth variables have been identified is due
to questions of measurement, and attribute the high percentage of statistically
significant growth variables to publication bias and data mining,.

Remaining with the empirical literature and accepting Equation (3.1)
as an appropriate framework for examining the growth effects of financial
liberalisation, the question is how to choose among the vast number of possible
growth determinants. This is far from an easy task as Durlauf et al. (2004) point
out when they argue that the absence of consensus is one of the fundamental
problems of the empirical growth literature.

The common approach to variable selection in the literature is to choose
from among the X variables those that have been found to be robust across
different studies, and to choose from Z those additional controls that the



64 e Financial Liberalisation and Economic Growth

researcher wants to account for in relation to the issue being investigated. In
this regard, note that Levine and Renelt (1992) and Kalaitzidakis et al. (2000)
conclude that the only robust growth determinants among X are initial income
and the share of investment in GDP. In surveying the literature on growth and
financial liberalisation, the variables commonly used in X and Z are presented
in Table 3.2 (with citations).

With respect to the X variables, initial GDP is only included in panel
estimation and thus will be excluded, while the other X variables will form the
core regressors used in this paper. In terms of the Z variables, the selection is
further narrowed by utilising any growth research specific to the Caribbean
region and also on the basis of the interactions of interest, like the interaction
between financial liberalisation and financial development and between
financial liberalisation and trade liberalisation; therefore, measures of financial
development and trade liberalisation would be candidates in the regressions.
Finally, a general-to-specific modelling procedure is employed, allowing for a
more robust method of selecting the variables.

Table 3.2:
A Selection of Commonly Utilised Variables in
Growth Regressions
X Z
Core Macroeconomic Institutional and Other macroeconomic

¢ log initial (real) per capita | e Political risk indicator (fb)
GDP (MRW, fb, KO, BH, P) | e Financial crisis dummy (fb)
e investment/GDP (MRW, C,| e Inflation, (f, Ac, RC, BH, P)

D, A, KO, P) e Private cons./GDP (fb)

e human capital: education | e Private invest/ GDP (fb, Ac)
(MRW, C, D, fb, BH, P) ¢ Growth rate of real exports (D)

e pop. growth (MRW, fb, BH, | e Financial Development(C, D, KO, P)
P) e Current Account/GDP (fb)

e gov’'t consumption/GDP | e Trade Balance/ openness (fb, Ac, KO)
(D, fb, BH, P) e Total or external debt/GDP (fb) ,(Ac)

e Short-term debt/GDP (fb)

e Terms of Trade, (D, Ac, BH)

e Real exchange rate overvaluation, (Ac)
e Employment per capita (C)

e Private credit (BH)

¢ Quality of Institutions (BH)

e Law and Order (BH)

e Human capital: health (P)

e Life expectancy (KO, BH)

Notes: MRW = Mankiw, Romer and Weil, (1992), KO = Klein and Olivei (1999), fb = Fratzscher and Bussiere
(2004), Ac = Achy (2003), BH = Bekaert and Harvey (2005), LC = Lewis and Craigwell (1998), D= Downes
(2003), P = Peters (2001).
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The Estimation Technique

Now, having decided on how to model financial liberalisation and
growth and on how to go about choosing the control variables, the final issue
that remains is what estimation techniques to employ. That is, whether to use
cross-sectional, panel or time series analysis. In this regard, the estimation
choice will be guided by the data, as the debate over panel versus time series
has sound arguments on both sides. Single country estimation (based on time
series) is preferred, and this is because of the problems involved in both the
estimation and interpretation of cross-sectional and panel regressions®. In
addition, cross-sectional and panel growth regressions in which a financial
liberalisation variable is added can only be interpreted as investigating the
average (across countries) impact of financialliberalisation on growth. However,
the focus of this paper is on explaining the influences of financial liberalisation
on growth within individual countries and how these effects differ over time
and between countries. This naturally suggests a time series approach for the
investigation®. In general, moreover, a time series approach would allow for
a more detailed exposition of the dynamic evolution of the economy, a more
careful and in-depth examination of institutional and historical characteristics
of a particular country and the use of a data set unconstrained by the need for
measurement consistency across countries. Furthermore, the assumption of
parameter homogeneity, often imposed in panel and cross-sectional studies,
may be inappropriate in the context of the Caribbean region, as the islands
have relatively different economic structures: Barbados is primarily a tourism
and services-based economy; Trinidad and Tobago is driven by the oil and
energy sector; Guyana depends mainly on agriculture and mining and the key
sectors in Jamaica are bauxite and tourism.

Even beyond the above reasons, it is important to carry out country-level
studies in order to relate the findings and conclusions to policy designs within
the respective countries (Ang and McKibbin, 2005). Finally, the time-series
setting provides a natural environment for distinguishing between different
causal patterns and this is desirable since the functioning of the financial
system is particularly contingent upon the institutional setting. In this regard,
this study uses co-integration and error-correction models to study the long-
and short-run determinants of growth in the individual countries.

However, since for each country the empirical models will have at most
40 observations and at least five to six variables, a single-equation estimation

4 The shortcomings of cross-sectional and panel analysis are discussed extensively in the literature; see for
example, Schultz (1999), Solow (2001), Brock and Durlauf (2000, 2001) and Durlauf et al. (2004).

5 For a detailed discussion of the various estimation procedures and the issues involved, see Greenidge
(2006).
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approach to co-integration is preferred. At the same time care must be taken
of issues of endogeneity in choosing the estimation procedure, since in the
presence of simultaneity co-integration regressions may be biased in small
samples even though they are consistent estimators. Therefore, to take explicit
account of endogeneity, the dynamic OLS (DOLS) method developed by
Saikkonen (1991) and generalised by Stock and Watson (1993) is employed.

Implementing the DOLS Procedure

The DOLS procedure provides unbiased and asymptotically efficient
estimates of thelong-runrelation, evenin the presence of endogenousregressors.
Thus, the endogeneity of any of the regressors has no effect, asymptotically, on
the robustness of the estimates. Further, statistical inference on the parameters
of the co-integrating vector is facilitated by the fact that the t-statistics of the
estimated coefficients have an asymptotic normal distribution, even with
endogenous regressors (Stock and Watson, 1993). Another advantage of DOLS
is that it allows for direct estimation of a mixture of I(1) and I(0) variables®,
which is an important gain since the Johansen multivariate procedure does
not admit I(0) variables to the co-integrating vector. In addition, Stock and
Watson (1993) show that the DOLS estimator is asymptotically equivalent to
the maximum likelihood estimator of Johansen (1988) in the case where the
variables are I(1), and even in the presence of multiple long-run relations if there
are no cross equation restrictions (see also Park and Phillips, 1988; Phillips,
1991; Watson, 1994 and Caporale and Pittis, 1999). Moreover, it performs well
in small samples, which is perhaps the most important reason for choosing
DOLS. The potential biases due to endogeneity among the regressors and the
small sample size are dealt with by the inclusion of lags and leads of the first
differences of the I(1) variables. Thus, the estimation of the long-run relation
for Equation (3.1) is based on the following regression:

K
Y, =BX, + ) MAX] +E, (32)
j=K
where Y is real GDP, X' denotes the sub-set of I(1) variables of X, B is the
vector of long-run coefficients and the inclusion of AX}, takes care of the
possible endogeneity of X. The equation is estimated in most cases with K=1,
but then a ‘general to specific’ procedure’ is applied to reduce the model

® Thisisan important plus since the Johansen multivariate procedure does not admit I(0) variables to the co-
integrating vector but often one is interested in the long-run effects of such variables (for example, interest
rates which are often 1(0)) and it would be incorrect to assume that because they are I(0) they cannot exert
an influence on the dependent variable. As noted in Loayza and Ranciere (2005, pp. 6), the assumption “that
long-run relationships exist only in the context of co-integration among integrated variables” has been a
common misconception of the co-integration literature.

7 For a detailed exposition on the general-to-specific approach to econometric modelling see Campos et al.
(2005).
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to a more parsimonious congruent specification where only significant
variables are retained.

In order to investigate the short-run dynamics, the estimates from Equation
(3.2) can be used to formulate a general error correction model of the form:

P P P P .
v=Y o+ Yoaxl vz, &, Y 08X e, (3.3)
J-1 Jj=0 j-0 j-1

which specifies real GDP growth as a function of lagged values of the
first difference of the non-stationary variables, stationary variables that
may have short-run effects (Z), and stationary combinations of the non-
stationary variables, which represents the long-run relation between real
GDP and its determinants. This long-run relation among variables is
given by the elements of B and the rate at which real GDP responds to
disequilibrium in the long-run relation is given by (. In estimating Equation
(3.3), a general-to-specific approach will also be used in order to reduce it to
a more parsimonious representation.

The Financial Liberalisation Indicator

The measure of financial liberalisation used here is taken from Chapter
2 of this book (see also Greenidge, 2006) and comprises both domestic and
international financial liberalisation. Recall domestic financial liberalisation is
constructed by coding the various possible restrictions imposed on the financial
system with each dimension assigned a value of 0, 0.5 or 1, where 1 indicates
full liberalisation, thus the index has a maximum value of 5. It is rescaled for
the econometric analysis to have a maximum value of 1. International financial
liberalisation accounts for any policy that encourages the flow of international
finance. Each index is rescaled to lie between 0 and 1.

It would be preferable to include all the dimensions in the same model
along with the various interaction terms but this may lead to problems of
multicollinearity, especially between the interaction terms and the individual
variables. Such an approach may seriously infringe on the degrees of freedom
during estimation, resulting in unreliable inferences. The indicators could
be included separately but this may result in biases due to omitted variables,
as in most instances the various liberalisation policies are implemented
simultaneously. Similar observations are made in Demetriades and Luintel
(1996a, 1997) in which the authors construct indices of financial repression.
This paper follows their recommendation and constructs a summary indicator
using principal component analysis (other examples include Bandiera et al.,
2000; Abiad and Mody, 2005).
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A Caribbean Country Growth Model

As discussed above, a wide range of variables have been used in growth
empirics; however, a number of these, such as ethno-linguistic fractionalisation
(from Sala-i-Martin, 1997a, 1997b; Easterly and Levine, 1997) and assassinations
(Burnside and Dollar, 2000), are not applicable to the Caribbean. The choice of
variables is arrived at by a survey of the literature as it relates to developing
countries, in particular work done on the Caribbean region®. The following
variables are revealed from the survey: human capital, fiscal policy, openness
to international trade, financial development, inflation, physical capital and
the population growth rate.

In the absence of continuous and consistent data on school enrolment and
qualifications used to proxy human capital, the World Bank (1994) procedure
on interpolating and extrapolating the Barro and Lee (2000) measures of
educational attainment is followed. In this regard, the percentage of the
population that has successfully completed only the secondary school level
and the percentage that has successfully completed a tertiary level are utilised.
Fiscal policy is measured by the ratio of government consumption to gross
domestic product (GDP) and this is obtained from the World Development
Indicators (WDI) CD ROM 2005. In terms of openness to international trade, the
share of exports in GDP is used to capture the effect of a more outward-looking
trade regime. However, given that it is normally imports that are most affected
under a trade restrictive regime and usually stand to benefit most from greater
openness to international trade, the share of imports to GDP is also employed
as an alternative proxy. Additionally, the trade volume (merchandise exports
plus imports) to GDP ratio is experimented with for comparison purposes.
These data also came from the WDI 2005.

Financial development is measured by the ratio of broad money (M2) to
GDP, and the inflation rate by the twelve-month moving average of changes in
the consumer price index. However, since it is recognised in the literature that
even in low inflation environments high inflation volatility can impede growth
by generating uncertainty concerning future prices, this study experiments with
the conditional standard deviation of the inflation rate as a measure of uncertainty
(also employed as a determinant by Levine and Renelt, 1992; Barro, 1997a, b;
Sala-i-Martin, 1997). This is obtained by estimating a generalised autoregressive
conditional heteroscedasticity (GARCH) model of the inflation rate’. Finally,
physical capital accumulation is given by the gross domestic investment.

8 Specifically, works by Williams and Daniel (1991), the World Bank (1994), Boamah (1997), Lewis and
Craigwell (1998), Peters (2001), and Downes (2003). Note that a wider review of the literature on these vari-
ables is contained in Greenidge (2006).

? The GARCH model, developed by Bollerslev (1986), is the most popular tool for modelling volatility as
it permits precise time dependence estimates of the second moment of the variable in question (Serven,
1998; Bo and Sterken, 1999). A GARCH (1,1) model of the form r,=a +ar +¢ where o7=p +f e’ +0? is
used, where 7 is the inflation rate, Uf is the conditional variance of ¢,and the o, is taken as the measure of

uncertainty.



Kevin Greenidge and Chris Milner ® 69

When the financial liberalisation index is added to these standard
growth variables, its impact on economic growth is expected to be positive,
based on the evidence presented earlier. If it results in an easing of borrowing
constraints then the consequent lowering of the financial cost of investment
can lead to faster growth. Moreover, if the more efficient use of information
and loosened borrowing constraints cause financial services to be extended to
include human capital investment (such as loans for educational and training
purposes) then higher growth can occur.

4. Data, Estimations and Results

Barbados: Data

Output and its possible determinants for Barbados are presented in
Figure 3.1. For comparison purposes, where possible the series are plotted
in both real terms and as ratios of GDP. In most instances there is very little
difference between the two.

The GDP figure shows Barbados as having an impressive output
performance over thelastfour decades. Over the period 1960 to 2004, real GDP rose
from Bds$363.8 million (US$181.9 million) to Bds$1.2 billion (US$604.7 million),
which represents an average annual growth rate of roughly 2.5 percent.
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In per capita terms, output increased over the period from Bds$1574.9
(US$$787.5) to Bds$4214.7 (US$2107.3), which is approximately 2.1 percent
per annum. Four recessionary periods can also be identified from the figure:
1974-75, 1981-82, 1990-92, and 2000-01. The first was occasioned by rising
international oil prices, while the others are associated with recessions in the
international economy.

Like many developing countries, the Government of Barbados has
played a major role in the economic and social development of the country. As
such, government consumption expenditure as a share of GDP rose steadily
from 7 percent in 1960 to 21.3 percent in 2004. Moreover, the Government
has invested heavily in education, training, health, nutrition, social security/
welfare, housing and other social services. Indeed, government expenditure
on productive services has been rising over time. For example, in 1960/61, the
Government’s current expenditure on education was Bds$4 million or 18.3
percent of total expenditure and this has risen over the years to reach Bds$389.1
million or 23.3 percent of total expenditure in 2004/05. Similarly, the share of
government expenditure channelled into social development (health, social
welfare, housing and other social services) expanded from Bds$5.15 million or
23.8 percent in 1960/61 to Bds$550.6 million or 30.2 percent in 2004/05. In terms
of expenditure spent on economic services (agriculture, water/post office,
roads/transport), the share declined from 27 percent to 14.3 percent. However,
this is still a major contribution to developing the economic infrastructure,
as in absolute amounts it represents an increase from Bds$5.83 in 1960/61 to
Bds$259.87 million in 2004/05, making it the third largest expenditure category.
Government is also the single largest employer, providing employment for
approximately 19 percent of the labour force.

Itappears that the strategy of investmentin education hasbeenasuccessful
one, as Barbados boasts a literacy rate of over 90 percent and has consistently
been the highest ranked country in the Latin America and Caribbean (LAC)
region on the United Nations Development Programme (UNDP)’s Human
Development Index. This investment has also been accompanied by policies to
ensure that each member of the population gets access to at least a basic level
of education. Such policies included the abolition of fees at secondary schools
and a compulsory school-leaving age of 16 years. The figures on educational
attainment indicate that the percentage of the population whose highest level
of education is at the secondary or tertiary levels has risen significantly over
the sample period. Thus, the quality of its human capital has been increasing
over time and as such there should be a positive effect on growth.

The services sector (tourism, distribution, business, and government
services) is the cornerstone of the Barbadian economy, with tourism and
financial services playing a particularly important role. In 1965, the services
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sector accounted for 35 percent of real GDP, while in 2004 it represented 67
percent. As such, the economy is quite open and vulnerable to external shocks,
as seen by the depth and duration of the 1990-92 and 2001-02 recessions. In the
first case, the slowdown in the international economy impacted on the export
sectors and real output fell 4.8 percent in the first and continued sliding for
another two years. In the second instance, the external shock came from the
impact of the Gulf War and tourist travel. Consequently, real value added in
tourism declined by roughly 6 percent in 2001 and the economy contracted by
2 percent in real terms.

Traditionally, trade policy focused on an import-substitution strategy
for promoting economic development, which was implemented through a
system of tariff and non-tariff barriers designed to protect producers in the
manufacturing and agricultural sectors. In addition, a licensing system
restricted the importation of competing imports. However, in recent years
considerable effort has been made to liberalise and simplify the trade regime.
In the context of the Common External Tariff (CET) reduction programme,
tariffs were decreased between 1993 and 1999, as was reliance on quantitative
import restrictions. A surtax of 100% on imported goods that compete directly
with locally produced goods was introduced in 1994 but progressively reduced
and abolished in April 2000. A Value Added Tax (VAT) was introduced in 1997
to replace multiple taxes and levies. The Customs Act was amended in 1999
to implement the World Trade Organisation (WTO) Agreement on Customs
Valuation. However, although these reforms have simplified Barbados’ trading
regime considerably, the level of protection offered to domestically produced
goods is still relatively high by international standards. Such goods are subject
to tariffs ranging from 60 percent to 240 percent (the high end is normally on
poultry and agriculture products), plus import licensing is still very much
in practice. Exports, on the other hand, are not normally taxed or restricted
and take place mostly under trade preferences. In addition, the Government
promotes exports via various duty and tax concessions and financial assistance
measures, several of which have been notified to the WTO as export subsidies.

Given the service-dependency of the Barbadian economy, exports are
separated into exports of services and exports of goods, expressed in real terms
and also as ratios to GDP (see Figure 3.1). Both series are trending upwards prior
to 1984 but since then exports of goods have been on the decline while exports
of services have continued to rise. The growth in exports of goods prior to
1984 reflects the prominence of electrical components in the export mix, which
rose from Bds$9.5 million in 1975 to Bds$336 million in 1984. However, these
components were produced by large multinational companies such as Intel
and CORCOM, which relocated their businesses in 1986 and this category of
exports has since been on the decline. The decision to relocate largely reflected
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changes in production technology in the industry. The other indicators of
openness (also shown in Figure 3.1) are imports of goods and services and
merchandise exports and import, also expressed as ratios to GDP. The latter
shows a sharp decrease between 1985 and 1987, which reflects the drop in
exports. A de jure ‘trade liberalisation” policy dummy is also constructed with
the hope of capturing changes in the trading regime over time. It takes the
value of 1 (which becomes 0 when transformed into natural logarithms) for the
1960-92 periods of import-substitution, and then changes by 1 unit for every
policy change indicated above.

Barbados: Econometric Results

To begin, the temporal properties of the variables are examined. Appendix
A contains the unit root tests which indicate that inflation can be considered
as 1(0), while the other variables are I(1). Next, the DOLS estimates of the long-
run parameters are derived by regressing real GDP on the level of the other
I(1) variables, lags and leads of their first difference up to the second order
and the I(0) variable, the inflation rate. Interaction terms between financial
liberalisation and financial development and between financial liberalisation
and trade liberalisation (openness) are also included. Note that in order to
conserve degrees of freedom, the liberalisation indicators are assumed weakly
exogenous and thus their lead first difference are excluded from the analysis.
This is a reasonable assumption given that these are de jure policy variables.

The long-run estimates for real GDP are given in the upper panel of Table
3.3 and supporting parsimonious DOLS results are in Appendix B under the
respective heading. Before discussing the results it should be noted that when
the regression is estimated without an openness variable but including the trade
liberalisation dummy, the coefficient on the trade liberalisation indicator turned
out to be positive but insignificant and thus the variable was subsequently
excluded from the model. Similarly, the export of goods to GDP ratio is
insignificant in every case and thus the focus is on export of services. Also, when
the model is estimated with the variables re-specified in real terms, the sizes of
the coefficients change very slightly but the general results are the same.

The results suggest that in the long run, gross domestic investment,
financial development, the stock of human capital and trade openness exert
a positive influence on the level of real GDP, while financial liberalisation and
government consumption expenditure have a negative effect. Finding the gross
domestic investment rate to be a significant determinant of economic growth
is consistent with the central role given to investment in physical capital in
the growth literature. Its coefficient indicates that a 1 percent rise in physical
capital accumulation leads to an approximately 0.33 percentage point increase
in output over time.
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Table 3.3:

Growth and Liberalisation in Barbados
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Table 3.3 (Cont’d):
Growth and Liberalisation in Barbados
. 0081
AL(exports of services/ GDP), (1.838)
. 0.075°
AL(imports/GDP), (1.920)
AL(MerTrade/GDP), -
AR 0.204[0.816]  0.228[0.797]  1.649[0.208]
RESET 0.176[0.678]  0.117[0.734]  0.068[0.796]
Norm 4502[0.105]  1.877[0.391]  2.027[0.363]
ARCH 0.442[0.511]  0.614[0.439]  2.539[0.121]
HET 0.663[0.792]  0.425[0.953]  0.530[0.885]
Chow (1983) 1.459[0.244]  1.627[0.184]  1.634[0.174]
Chow (2000) 0.957[0.446] 1.393[0.260]  1.574[0.206]

Notes: * ** and *** indicate significance at the 10, 5 and 1 percent levels, respectively. The
F-statistic for the respective diagnostics tests are shown (unless indicated otherwise) and the
associated p-value is in square brackets. DIWis the Durbin-Watson statistic. AR is the Lagrange
multiplier test for p-th order residual autocorrelation correlation (see Godfrey, 1978). RESET
is the Ramsey’s (1969) RESET test for incorrect functional form using the square of the fitted
values (y? (1)). Norm is the test for normality of the residuals based on the Jarque-Bera test
statistic (y? (2)). ARCH is the autoregressive conditional heteroscedasticity test for up to p-th
order (see Engle, 1982). HET is the unconditional heteroscedasticity test based on the regression
of squared residuals on squared fitted values (See Koenker, 1981). Finally, Chow (1) is Chow’s
(1960) test for parameter constancy based on breakpoints in the sample (two breakpoints are
tested - the sample mid-point, 50th, and the sample 90th percentile, 90th).

The positive effect of human capital on steady-state output is one of the
fundamental predictions of the endogenous growth modelsand is of nosurprise
here given Barbados” impressive education track record. The coefficient on
secondary level attainment implies that 1 percent rise in the percentage of the
population, 15 years and above, who have successfully completed secondary
schooling increases long-run real output by roughly 0.20 percentage points.
Moreover, the effect at the tertiary level is even greater, where a 1 percent
expansion raises long-run output by about 0.24 percentage points. Indeed, it is
at the tertiary level that much of the investment has taken place with the three
largest tertiary institutions on the island opening within the sample period of
this study: the Cave Hill campus of the University of the West Indies in 1962,
the Barbados Community College in 1969, and the Samuel Jackman Prescod
Polytechnic in 1970.

The findings suggest that while the removal of restrictions on the
functioning of the domestic financial system and on the flow of international
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finance has lowered the long-run level of real GDP, the development of the
system, in terms of greater intermediation and more efficient use of information,
has served to raise it. The financial liberalisation effect can thus be interpreted
as a direct impact, which is independent from any indirect influences that
occur through financial development.

The positive coefficient on the various proxies of openness can be taken
as suggesting that greater openness to international trade has allowed the
economy to raise its output levels over the years. Admittedly, these are only
outcome indicators and as such may be capturing other policy actions that
encourage trade but that are unrelated to openness. For instance, in the case
of Barbados, exports of services are mainly tourism and have little to do with
actual openness to trade in the traditional sense. It is possible to have trade
controls in place but invest heavily in tourism product development and
marketing. It is more likely that the proxy is capturing such effects. When the
dummy variable for trade liberalisation is used it is positive but insignificant,
which lends support to the hypothesis that Barbados is not sufficiently open
(in the sense of lower tariff and non-tariff barriers to trade) for there to be a
strong trade to growth linkage.

Finally, the evidence indicates that government consumption
expenditure has reduced the long-run level of output. Lewis and Craigwell
(1998) suggest that it is likely that government spending occurred at the
expense of private investment and to the extent that this spending is not
productive, fiscal policy will have a negative impact on growth. It does
not necessarily mean that all categories of government spending reduce
output but that in the aggregate it does.

The error-correction model for the growth process is presented in the
lower panel of Table 3 along with a number of diagnostic tests, which confirm
that the model is well specified in a statistical sense. The model also has a
behavioural interpretation as it incorporates both the long-run information
concerning growth (in the form of the lagged error-correcting term,
ECM,,,). Indeed, the significance of the ECM term confirms the existence of
a stable equilibrium (co-integrating) relationship between real GDP and its
determinants in the long run for Barbados. Its coefficient, ranging from 0.55
to 0.60 across the regressions, suggests that it takes approximately two years
for economic growth to return to the long-run steady state growth path when
disequilibrium occurs. This is consistent with what actually occurred during
the recessionary periods in Barbados. In each case, growth resumed within
roughly a two-year period, depending on the severity of the shock. The results
also suggest that growth encourages further growth, where the gains from
the previous period (say a 1 percentage point increase in output) contribute to
current period growth (by roughly 0.33 percentage points).
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In addition, the findings indicate that improvements in the stock of
human capital have a contributory effect on growth, but with a lag. Here,
the evidence suggests that a 10 percent rise in the percentage of the adult
population attaining some form of tertiary training, be it at the university or
vocational level, will within a two-year period lead to roughly a 1.2 percentage
rise in economic growth. If the same increase in educational attainment
occurs at the secondary school level (that is, a rise in the number of persons
entering the workforce having attained secondary schooling as their highest
training), there is still a positive impact on growth but the contribution is just
over half the gains that can be had if such persons go on to tertiary training.
Similarly, increases in the physical capital stock have had a contributory role
in the growth process.

Similar to the long-run analysis, it is observed that raising the level
of openness to international trade had a favourable impact on growth and,
despite the lack of evidence of a significant trade liberalisation effect (since the
trade liberalisation dummy is insignificant), this lends credence to an export-
led growth strategy. In the case of financial liberalisation, the results suggest
that in the short run the easing of restrictions on the financial system actually
raised economic growth. Also, the investigation did not reveal any interaction
effects between greater financial liberalisation and trade openness, or between
the former and financial development. Indeed, financial development seems
not to have had any significant influence on the rate of economic growth,
although it did contribute to raising the level of output in the long run.

Finally, the findings indicate that neither inflation nor macroeconomic
uncertainty had a significant impact on economic growth, which is not
surprising given that Barbados has often been lauded as having one of the most
stable macroeconomic environments in the Caribbean region. Also, government
consumption expenditure did not prove significant in explaining growth.

Trinidad and Tobago: Data

Output and its possible determinants for Trinidad and Tobago are
presented in Figure 3.2. Trinidad and Tobago is predominantly an oil-producing
country and, as such, many of the country’s macroeconomic variables mirror
what is happening in the energy sector and, in particular, developments in
the world oil market. Indeed, the GDP figure shows the economy growing at
an average annual rate of 3.5 percent over the period 1960 to 1973. However,
between 1974 and 1982 real output rose at almost 6 percent per year while
per capita GDP expanded by an average rate of 4.4 percent per annum. With
the contraction of oil prices following the peak of 1982 and a corresponding
drop in crude oil production, the economy went into a sharp decline with
real output falling by almost 30 percent between 1982 and 1989, an average



78 e Financial Liberalisation and Economic Growth

rate of 4.82 percent per year. The economy recovered in 1994 and has since
expanded at a rate of approximately 4 percent per annum. The recovery can
perhaps be attributed to the subsequent upturn of the world oil market, plus
the stabilisation and structural adjustment programme which the government
commenced around 1988 and which included the liberalisation of both the real
economy and the financial sector.

The significance of the improvement in the world oil market cannot be
understated. In fact, the temporary recovery in economic growth in 1990 and
1991, by 1.5 and 2.7 percent respectively, mirrors the temporary jump in oil
prices from US$17.91 per barrel in 1989 to US$22.99 in 1990 before sliding to
US$19.37 the next year. The influence of oil prices on growth comes mainly
through increasing the incomes of the Government and private sector, but also
boosting investment in both the oil and non-oil sectors. Both figures show a
pattern of evolution similar to that of GDP.

Government consumption expenditure, both in real terms and as a
proportion of GDP, rose dramatically during the pre-1982 period. In fact, the
latter measure, which can be taken as indicating the relative size of government
to the economy, rose from 9.6 percent in 1960 to 21.1 percent by 1982 and
suggests an increased role of government in economic activity.

After 1982, government expenditure as a ratio to GDP continued to rise
until 1986 when the country signed up to the IMF and World Bank structural
adjustment programme. Part of the conditionalities meant reducing the size
of the public sector in order to allow the private sector to play a more active
role in economic development. Measures included a 10 percent reduction in
wages and salaries, and in transfers and subsidies, cuts in the public sector
workforce, and a programme to restructure and privatise many of the state
enterprises which the Government had acquired during the previous two
decades. Nonetheless, Government remained involved in a wide range of
activities, including petroleum and natural gas, chemicals, electricity and
telecommunications. In addition, the Government has continued to invest
heavily, mainly via joint ventures, in the energy sector and in particular, in the
hydrocarbons and natural gas industries, which saw the establishment of a
number of large-scale projects including two new liquefied natural gas plants.
Thus, given the significant role that Government has played in the economy
and that it continues to play, it is expected that government expenditure would
have a contributory effect on growth. Similarly, gross domestic investment
should have a positive impact on growth.

10 By 1987, the Government had acquired significant interest in 87 companies of which 37 were wholly
owned, 17 majority-owned, two minority-owned and 37 indirectly owned. In addition, the Government held
investments in the four statutory public utilities supplying water, power, transport and port facilities. Col-
lectively, these accounted for roughly one fifth of GDP, 30 percent of capital investment, 9.8 percent of em-
ployment and over 50 percent foreign exchange earnings (WTO, 2005, Trade Policy Review of Trinidad and
Tobago).
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As a part of the programme of structural adjustment, great emphasis
was placed on trade reform and liberalisation. As such, the CET was adopted
in 1991 and customs duties were gradually reduced to 20 percent. Trinidad and
Tobago has also bound all of its tariffs in the WTO. The bound rate for almost
all agricultural goods was set at 100 percent (seven items were bound at higher
rates), while most industrial products have been bound at 50 percent, with
certain exceptions at 70 percent. Import surcharges were also introduced under
the Miscellaneous Taxes Act to replace the existing quantitative restrictions
and to provide temporary protection for locally produced goods in the period
of transition to complete tariffication of the trade regime.

The proxies for openness all imply that since 1986 the Trinidad and
Tobago economy has become more liberalised and open to trade. Since this
corresponds with the period of rising output levels, it is expected that a positive
and, most likely, a significant openness impact on growth would be found.

With respect to financial liberalisation, Figure 3.2 shows real GDP falling
over most of the liberalisation period before rising towards the end. Thus, it
is unlikely that there will be a short-run positive impact on growth from the
liberalisation process, but most probably a long-run positive effect. In addition,
as discussed in Greenidge (2006), financial liberalisation appears to have
resulted in greater financial intermediation, with significant growth of the non-
bankinstitutions, increased alliances between banks and insurance companies,
and the emergence of a number of financial conglomerates diversifying their
business product range in both the domestic and regional financial markets.
Again, it is hypothesised that this has contributed to economic growth.
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The figures on human capital indicate that significant improvements
in this area have occurred over the period under review. Indeed, universal
primary education (up to age 12) was achieved in 1961 and over the next two
decades access to secondary education expanded from 22 percent to 70 percent
of the 12-18 age group, which can be attributed to the Government’s 1972 ‘New
Sector’ initiative to expand secondary education access, both in academic
and technical/vocational areas (World Bank, 1995). Universal Secondary
Education was attained in 2000, with an enrolment of 106,637 students in 132
public secondary schools and another 7766 in government supported private
secondary institutions, which amounts to a net enrolment rate of 72.2 percent.
In addition, as part of its Vision 2020 objective', the Government of Trinidad
and Tobago is making a considerable effort to develop its human capital with
its goal of creating a virtually seamless educational system from the primary
to the tertiary level, with increasing emphasis on information technology and
other related subjects.

Trinidad and Tobago: Econometric Results

The results for the stationarity properties of the series are given in
Appendix B under the respective heading. Here, the three tests are in
agreement that the output, financial development, population, human capital'
and merchandise trade to GDP variables are I(1). However, while the ADF
and PP tests suggest that inflation, government consumption to GDP and the
remaining openness variables are I(1), the KPSS test indicates that the null
hypothesis of stationarity cannot be rejected. Thus, each series is assumed to
be characterised as an I(1) process®.

The long-run estimates for the real GDP are presented in the top panel of
Table 3.4 and the supporting DOLS equations are in Appendix A. The results
indicate that gross domestic investment, financial development, human capital
and openness exert significant and positive effects on output in the long run.
The openness variable has the largest effect, and suggests that the pursuit of a
more open trade strategy has raised the equilibrium level of output by almost
one-third of a percentage point.

" Vision 2020 is a 15-year national strategic plan of the Government of Trinidad and Tobago. See the web-
site http:/ /vision2020.info.tt/plans /National Plan.pdf

12 Note that because of the high correlation between education attainment at the secondary and tertiary
levels (0.975), the two variables are combined into one using the sum of the principal components to capture
at least 97 percent of the variation in the two variables.

13 Recall that the unit root tests guide researchers as to which variables in the DOLS regression need to be
augmented with lags and leads to account for possible autocorrelation and endogeneity. In this regard, it is
best to err on the side of caution and assume the variable to be I(1). In any case, unwarranted lags and leads
will not survive the general-to-specific reduction process.
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Note that openness is measured by the sum of merchandise exports and
imports as a proportion of GDF, as the other two proxies, though positive,
proved insignificant in the regressions. The financial liberalisation variable
also turned out to be positive but insignificant and thus did not survive the
model reduction process. Hence, after controlling for investment and financial
development, financial liberalisation has not resulted in raising long-run
output levels.

The estimates for the growth equation are in the lower panel of Table 3.4
along with a full set of diagnostic statistics, which indicates that the model is
adequately specified and well behaved. The error-correcting term is negative
and statistically significant, thus confirming that there exists a long-run
equilibrium relationship between output and its determinants. It also implies
that shocks to the economy will eventually dissipate and output will gravitate
towards this equilibrium position. Moreover, the size of the coefficient indicates
that roughly one-fifth of deviations in output from its long-run determinants
are corrected each year. Past growth is also significant in explaining current
growth. If growth had increased by 1 percentage point in the previous year,
then ceteris paribus, growth in the current year will rise by 0.4 percent. Past
investment in physical capital is also a significant driver of growth. Here, it
takes approximately two years for such investments to bear fruit.

In addition, the results indicate that improvements in the stock of human
capital have been a prime determinant of growth. Specifically, a 1 percentage
point increase in the percentage of the adult population entering the workforce
having successfully completed education training at the secondary level
or higher, leads to approximately one-quarter of a percentage expansion in
economic growth. To place this in perspective, since the Government stepped
up its efforts to raise the quality of the education system and ensure that a high
proportion of the populace has access to a secondary education, the proportion
of the population attaining and completing the secondary level increased from
3.6 percent in the mid-1970s to 10.9 percent in 2004. The proportion completing
the tertiary level has risen from 0.5 in 1975 to 2.3 percent in 2004.

The findings suggest that fluctuations in the terms of trade" have played
an important role in the determination of output growth. The strength of
this link is not surprising given that Trinidad and Tobago is an oil-producing
country and as such benefits from oil booms. In fact, the effects of such oil
shocks are so strong that it was necessary to include a dummy to account for
the one of 1978/79. Even though the effect of that oil shock would have been
transmitted through other variables in the model (such as the terms of trade

!4 This variable can be seen as a proxy for world demand and is the ratio of the export price index to the
import price index. The data are obtained from the WDI and are unfortunately only available for Trinidad
and Tobago.
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and investment), it was of such a magnitude (133 percent rise) that it needed to
be explicitly accounted for in order to ensure normality of the residuals.

Similarly, it is observed that greater openness to international trade has
had a positive effect on growth, as two of the three proxies - merchandise
trade volume to GDP and exports of goods and services to GDP - proved
significant. The third, imports of goods and services to GDP, though positive,
was insignificant. As noted earlier, this latter measure is perhaps a closer
approximation to a trade liberalisation measure since it is usually imports that
are restricted under a protectionist regime. The insignificance of the imports
of goods and services to GDP ratio suggests that competition in the domestic
market from imports or from access to new technology was not a significant
driver of growth. However, the positive and significant effect of the exports
of goods and services to GDP ratio is in line with the export-led hypothesis,
where growth benefited from competition in the export sectors or from possible
economies of scale.
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Table 3.4:

Growth and Liberalisation in Trinidad and Tobago

Long-run estimates of
LRGDP e
Investment: L(GDI/GDP) ?51;1 603)
Financial Development: = 0.177"
L(M2/GDP) - (2345)
Human Capital: 0130™
L(avg. of secondary and (8 132)
tertiary level attainment - | ’
prin. comp) S
Openness: ¢ 0.288™
L(MerTrade/GDP) @  (6.585)
Growth Equation :
- -0.182™ -0.183™
ECM,,  (6.289) (-6.939)
0.400™ 0.323™
ALRGDP,, (4.264) (3.761)
0.056™ 0.058™
AL(GDI/GDP),, (3.120) (3.519)
. 0.290™ 0.253™
AL(human capitalt (4.849) (4.726)
0.020™ 0.022
A(terms of trade, 1 (3.982) (4.704)
, 0.053" 0.077"
AL(Gov'tCon/GDP), (1.725) (2.331)
Dummy- oil shock 1978/ 79 ((i%i?;) (0201%378)
AL(MerTrade/GDP), (02(217565)
AL(exports of goods and 0.092"™
services/ GDP), (2.837)
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Table 3.4 (Cont’d):

Growth and Liberalisation in Trinidad and Tobago

R? 0.826 0.85

DW L 219 2.36
AR 0.424[0.659]  0.793[0.462]
RESET 0.683[0.415]  0.365[0.551]
Norm 0.281[0.869]  1.891[0.389]
ARCH 1.836[0.186]  0.174[0.680]
HET 0.323[0.983]  0.633[0.811]
Chow (1983) 0.671[0.789]  0.493[0.919]
Chow (1999) 0.771[0.554]  0.412[0.799]

Notes: same as Table 3 above.

The share of government consumption in GDP also exerts a positive
influence on growth. Thus, the contributory effects of government spending in
providing infrastructure and other productive services such as police, defence
and health, outweigh any distortionary effects it may have on the tax side.
Finally, the analysis failed to uncover any significant impacts from financial
development or financial liberalisation on growth. In each case, the coefficient
is positive but highly insignificant and thus is eliminated from the regression.

Data: Jamaica

The data on output and its possible determinants are graphed in Figure 3.3.
During the 1960s, the Jamaican economy recorded an impressive performance,
with output expanding at an annual average rate of 5.7 percent between 1960
and 1972, while inflation was contained to an average of 4.7 percent. Growth
was driven by high levels of investment, particularly in the mining and
tourism industries, both of which were doing well: Jamaica had become the
largest producer and exporter of bauxite, while the tourism industry had
evolved from a sector based on exclusivity to one of mass tourism. Indeed,
over this period gross domestic investment increased at an average rate of 8.9
percent per annum, with an average share in GDP of 29.6 percent (see the GDP,
investment and inflation figures).

However, during the period 1973 to 1980 real GDP contracted at an
average rate of 3.2 percent each year, the investment share dropped from 31.5
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percent in 1973 to 15.9 percent and inflation climbed to 27.3 percent. A number
of factors have been cited for this deterioration. First, there was the election of
a nationalist and populist government in 1972 (Worrell et al., 2000) whose main
objective was the redistribution of income. To this end, the Government adopted
a policy of “Jamaicanisation”, which saw it taking control of the “commanding
heights of the economy”: it acquired one of the largest commercial banks
operating at the time and nationalised the telecommunications, electricity and
public transportation sectors. Government also increased its expenditure on
health, education, housing and other social services.

Consequently, by 1980 the Government was involved in basically all areas
of the economy, with ownership of roughly 350 entities, and its consumption
expenditure as a ratio of GDP ballooned from 13.6 percent of GDP to 20.3
percent over the period, while the consolidated public accounts was 46.3
percent of GDP*. This period also saw the Government introducing a number
of policies that severely restricted international trade (World Bank, 1994, 1996,
2003a,b), as part of a strategy of import substitution. Restrictions on the flow of
international capital also increased significantly. In addition to these internal
factors were some adverse external ones, including the oil shocks of 1973 and
1979, deterioration in the terms of trade, occasioned by falling export prices,
and a shift in world demand from bauxite and alumina.

The year 1980 saw a change in government and a refocusing of
macroeconomic policies, under the guidance of IMF and World Bank
agreements, towards structurally adjusting the economy, increasing exports
and resuming growth. However, for the first eight years (1981-88), real GDP
growth averaged just 1.5 percent per annum, which included two years of
contracted output: 0.86 and 4.6 percent in 1984 and 1985, respectively. The
World Bank (1996) attributes this limited performance to “discontinuous and
incomplete adjustment,” with little effort in “removing the deeper structural
constraints placed by inadequate regulatory frameworks in critical sectors,
rigidities in the capital and labour markets, weakness in governance and public
administration, and inadequate economic and social infrastructure” (pp. 1).
Thus, although there were some attempts at restructuring the economy, they
appear not to have been sufficient.

For example, in the case of trade liberalisation, the Government eliminated
the import license requirement from a number of items in order to comply with

15 See the World Bank (1996).

16 1 summing up this period in Jamaican history, King (2000) refers to it as the “zenith of government
intervention and the nadir of economic performance” (pp. 11), where “international trade was severely
restricted by the combination of high tariffs, licence requirements, and capital controls. Domestic economic
productivity was hampered by domestic price controls, financial repression, and labour market regulations.
The economy produced a per capita output that was 26 percent below its peak of seven years earlier.”
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the World Bank Structural Adjustment Loan (SAL) agreements”. However,
import tariffs on those items were raised proportionately and basically
maintained the effective level of protection (World Bank, 1994; King, 2000). In
addition, more items were designated as requiring a licence. With respect to
financial liberalisation, very little change occurred, except for the introduction
of a managed option for the allocation of foreign exchange. In terms of the
dominance of the public sector in economic activity, by 1986 the Government
had only privatised two entities for a combined value of US$1.7million, while
at the same time acquiring four others totalling US$56.7 million (King, 2000).
Thus, the Government’s ownership of productive assets actually rose during
those years. Nevertheless, government consumption expenditure as a ratio to
GDP fell from 20.3 percent in 1980 to 14.4 percent in 1988, mainly on account
of a 5.5 percentage point reduction in wages and salaries from the high of 13.7
percent in 1980.

17 There were three such SALs -1982, 1983 and 1984 - with the main objective of fostering export-led growth
development and a greater role for the private sector (World Bank, 1994).
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In 1989 a new government took the helm and there were renewed
efforts towards structurally adjusting the economy, reducing the size of the
public sector and raising the level of private sector activity. Economic output
subsequently expanded at an average rate of 2.1 percent over the remainder
of the sample, interrupted only in 1996 and 1997 when output declined by 1.1
percent and 1.2 percent, respectively. Gross domestic investment expanded at
a much faster rate than output, with its ratio to GDP rising from 23.6 percent
in 1988 to 33.6 percent in 2004. In real terms this represents an investment rate
of 4.4 percent each year and is somewhat high when compared to the GDP
growth rate. The World Bank (2003) refers to this as an apparent paradox,
which can be attributed to the underutilisation of capital, the investment to
protect against crime, and the concentration of investment in the non-traded
sectors, particularly housing construction®. Nonetheless, it is expected that
gross investment will make a significant contribution to growth over the
sample period.

In terms of human capital, universal primary education was attained
in 1989 but, according to the World Bank (2003b), approximately 40 percent
of those completing the primary level are functionally illiterate and roughly
8 percent cannot gain access to secondary schools because of a lack of space.
Moreover, with an average national pass rate of 60 percent in the English
examinations of the Caribbean Examinations Council and 30 percent in
mathematics, the qualifications at the secondary level are among the lowest in
the Caribbean region. This does not augur well for the quality of the human
capital in Jamaica. For example, the indices in this paper show that in 2000,
41 percent of the population aged 15 and over received a secondary level
education as their highest attainment, but of those only 8.4 percent actually
completed the level. Similarly, in the same year, 4 percent received a tertiary
level education but only 1.7 percent completed the level. Inequality, poverty
and short instructional times are some of the reasons cited for this outcome.

Not only is the stock of human capital low but the social returns are
even lower than they could be, mainly because of high migration rates among
graduates, both at the secondary and tertiary levels. In fact, the World Bank
(2003b) study estimates that roughly 80 percent of all tertiary graduates and
30 percent of secondary graduates since 1990 have emigrated. Since growth
theory suggests that exit of skilled human capital will adversely affect income
levels and growth rates in the country from which emigration occurred”, it is
unlikely that there will be any growth-enhancing effects for Jamaica.

'8 The study also notes that it is very likely that GDP is underestimated primarily because output estimates
in the services sector, particularly in tourism, may not be taking account of incomes booked offshore, plus it
has proven difficult to measure the income from housing and banking services. Nevertheless, even after an
attempt to adjust for such, the study concludes that the resulting growth rates are still low.

19 See, for example, the endogenous growth model by Haque and Kim (1995).
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In terms of trade reform, all quantitative restrictions and licensing
requirements on both imports and exports were removed in 1991, and the degree
of openness to international trade rose during the 1990s and onwards, which
is also around the time that growth picked up. Thus, it would appear on the
surface that greater openness to trade has been associated with faster growth.
However, the World Bank (2003a) argues otherwise. The report claims that the
“positive impact of the further trade reforms appears to have been more than
offset by other factors, resulting in disappointing GDP growth [in the 1990s].
In particular, the banking crisis, deteriorating external conditions, terms of
trade shocks and a cyclical reversion from the high growth of the late 1980s,”
(pp. 156)%; the first two being the most significant. The banking crisis would
have prejudiced investible funds to the larger, more established companies
and away from start-ups and smaller ones, thereby limiting the gains from
trade liberalisation. Greenidge (2006) shows that during this period domestic
production had become less profitable”. Finally, the falling tariff protection was
accompanied by an appreciating exchange rate, which would have adversely
impacted on import competing industries. Putting all this together, the trade
reforms are not expected to contribute positively to growth.

Jamaica: Econometric Results

The analysis of the stationary properties (in Appendix B) suggests that
all the variables, with the exception of the inflation rate, can best be considered
as I(1) processes. In each case the three tests are in agreement except for that
of the government consumption to GDP ratio where both the ADF and PP
tests point to a unit root, while the KPSS test indicates it maybe stationary.
However, based on the arguments presented earlier, the analysis proceeds as
if the government consumption to GDP ratio is I(1).

The long-run estimates are presented in Table 3.5 and the DOLS
parsimonious model is in Appendix A. The results indicate that investment,
human capital and government spending have raised the equilibrium level of
output, while greater openness to international trade reduced it. Gross domestic
investment is the most significant and is also the largest contributor to output.
The findings suggest that a percentage point increase in the gross domestic
investment to GDP ratio can lift long-run output by roughly 0.4 percentage
point. Human capital has the smallest effect, which, given the earlier discussion
about conditions in Jamaica, is not a surprising result. Here, the coefficient
indicates that it will take approximately a 10 percentage point increase in the

20 They cite King (2000) and Loayza, et al. (2000) as providing evidence, which supports their argument.

2! The IMF (1999) also calculates that increases in wages exceeded productivity for every year during this
period with the exception of 1994.
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percentage of the adult population entering the workforce having successfully
completed education training at the secondary level or higher to raise long-run
output by just half of a percentage point. The positive contributory effect of
government consumption expenditure is consistent with the dominant role
the Government has played in the conduct of economic activity.

The negative impact of the various trade openness indicators (note that the
merchandise trade volume indicator, though insignificant, was also negative)
may reflect the inconsistency of the different trade policy measures over the
period, plus other factors not directly related to trade policy such as the loss
in competitiveness in the 1980s and early 1990s, occasioned by an appreciating
exchange rate and unrealistic wage increases. The analysis indicates that
financial liberalisation had no significant effect on the equilibrium level of
output in Jamaica, neither did financial development.

The results for the growth equation are presented in the lower panel
of Table 5 along with a number of diagnostic tests, which confirm that the
respective models are well specified: there is no significant serial correlation
or heteroscedasticity in the residuals; they approximate a normal distribution
and the model is not mis-specified and appears structurally stable. The error-
correcting term is negative and statistically significant, thus, there exists an
equilibrium relation between output and its determinants. The size of the
coefficient suggests that one-fifth of output deviation from this underlying
steady-state position is corrected each year. Therefore, it takes roughly five years
for output to return to its equilibrium path following a shock to the system.

The findings also indicate that growth in the stock of physical capital
relative to GDP has been a significant contributor to economic growth. In this
regard, a 1 percent increase in this ratio accelerates growth by approximately
0.13 percentage points. In addition, the estimates suggest that government
consumption expenditure as a ratio of GDP has been a significant determinant
of growth; a percentage point expansion in government spending relative to
GDP, increases growth by between 0.12 and 0.13 percentage points.
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Table 3. 5:
Growth and Liberalisation in Jamaica

Long-run estimates of
....LRGDP e A 2) L8
- 0396™  0.476™ 0.440™
fnvestment LEDVCDR)  oas0) 3059 (11797)
Human Capital: .
L(avg. of secondary and 04096915 0503?2320 0403159
tertiary level attainment - : (4.995) (5.380) (4.619)
_prin.comp) '
Government Policy: 0.250™ 0.290™ 0.292™
L(Gov'tCon/GDP)  (6.404)  (9.283) (8.513)
Copemes —
L(exports/GDP) 0145
 (-2.013)
L(imports/GDP) -0.218"
% (-2.710)
AL(MerTrade/GDP), —————
Growth Equation
01987 02117 0212
ECM,, (4044)  (-4269) (-4.068)
0138 0124 0.125™
ALGDI/GDD). (4400) (3951 (3.788)
, 0.120™  0.133™ 0.129™
AL(GovtCon/GDP), 5500y (3.058) (2.811)
0025 0.023" 0.021"
ATFL,, @501 (2291 (2.026)
. 0136™  0.135™ 0.131"
DummT L @513) @400 @07
AL(exports of services/ | -0.082"
GDP), - (2.275)
AL(imports/GDP), (__22672)
AL(MerTrade/GDP), -
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Table 3.5 (Cont’d):

Growth and Liberalisation in Jamaica

R’ 0.64 0.63 0.59

DW 1.60 1.58 1.62
AR 1.030[0.368] 1.217[0.309] 0.912[0.412]
RESET 0.437[0.513] 0.000[0.990] 0.541[0.467]
Norm 3.821[0.148] 3.364[0.186] 1.573[0.456]
ARCH 0.515[0.478] 0.525[0.474] 1.483[0.232]
HET 0.462[0.908] 0.382[0.950] 0.361[0.943]
Chow (1983) 1.126[0.414] 1.290[0.311] 1.445[0.234]
Chow (2000) 0.369[0.829] 0.200[0.936] 0.110[0.978]

Notes: same as Table 3.

Similar to the level effects, the growth impacts of trade openness are
negative. In the case of financial liberalisation there appears to be a positive
and significant growth effect. However, the results suggest that financial
development had a negative but insignificant influence on growth.

These results are robust with the inclusion of a dummy for the 1996
financial crisis and changes in the terms of trade, both of which proved to be
insignificant. An average tariff rate series using data from the WTO (2005), the
World Bank (2003) and Gwartney et al., (2005) was also constructed. Its effects
on the level and growth of output turn out to be positive but insignificant.
Nevertheless, this result plus the negative and significant effect of the outcome
measures support the hypothesis that the positive impact of lowering tariff
barriers has been more than offset by other trade-related factors.

Conclusion

This paper evaluates the growth effects of financial liberalisation in
Barbados, Jamaica and Trinidad and Tobago. The econometric techniques
employed allowed for the separation of the short- and long-run effects and
captured interaction effects where possible. These countries are chosen
primarily because of data availability, but it also happens that they have
quite diverse economic structures and different experiences with financial
liberalisation, making them candidates for an interesting comparison.

The evidence suggests that financial liberalisation led to faster growth in
Barbados and Jamaica but had no effect in Trinidad and Tobago. However, the
positive growth influences in both countries waned and the equilibrium level
of output either declined (Barbados) or was unaffected (Jamaica). Note that
from an intuitive perspective, the equilibrium level of output can be viewed as
the potential output of the country.
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Apart from the effects of financial liberalisation on the main
macroeconomic aggregates, the research also sheds some light on other
interesting issues. For example, greater openness to international trade is
generally found to have a positive impact on growth, except in the case of
Jamaica where it was counteracted by the banking crisis of 1996, deteriorating
external conditions and an appreciating exchange rate, occasioned by excessive
wage increases. Moreover, no interaction effects between financial and trade
liberalisation were uncovered; there is no evidence to support the hypothesis
that an increasing degree of openness to international trade moderates,
either in a positive or a negative way, the effects of financial liberalisation as
it pertains to growth. This would suggest that the sequencing of real and
financial liberalisation does not matter. In other words, whether a country had
opened first to trade and then removed restrictions on the financial sector, or
whether the reverse occurred, did not matter. Arestis (2005), in reviewing the
literature, arrives at the same conclusion. In fact, Jamaica, the only one of the
three countries to embark on trade liberalisation and reform sometime before
financial liberalisation, did not fare any better than the others. Actually, it
is the only country to suffer a financial crisis, although causality cannot be
inferred between that and sequencing. This is perhaps an area where further
research may be helpful.
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APPENDIX A:

Unit Root Tests

In the following tables, * ** and *** are the MacKinnon critical values
for rejection of the null hypothesis of a unit root at the 10%, 5%, and 1% levels,
respectively, for both the ADF and PP tests. ¥, **, and *** are the critical values
for the LM statistic of the KPSS test and denotes rejection of the null hypothesis
of stationary at the 10%, 5%, and 1%, respectively (based upon the asymptotic
results presented in KPSS, 1992, Table 1, pp. 166). A denotes the first difference
of the original series.

Barbados ADF PP KPSS
Gov’ . Level -2.390 -2.719* 0.790"**
ov't cqnsumptlon
Chicomeory A 6981 | 6977 | 0435
Merchandise Level -1.215 -0.998 0.679*
Exports plus
Import to GDP A 5.280%%* | 5246 | 0.134
(MerTrade/GDP)
Openness: Servicg’s‘lt’gréﬁ)olf Level -3.085** -3.312% 0.600**
Total Level -1.716 -1.770 0.469*
imports to GDP A -6.413*** | -6.419** | 0.098
Population (POP) Level 1.102 1.069 0.857++*
A -5.226%** -5.138*** 0.157
Real GDP Level -0.565 -0.781 0.802"+*
A -5.406%** -5.417%* 0.038
Financial Development (M2 Level 0.046 -0.363 0.822+++
to GDP) A -4.660%** | -6.132%** | 0.082
Inflation Level -2.759* -2.652* 0.253
Tertiary Level -1.337 -0.311 0.825*
Human (eduTer) "7 11905 5473 | 0210
educational Level -3.013** -2.304 0.127
level Secondary
completed (eduSec) A 2.865%* -2.856** 0.171

Note: A means first difference of the variable.
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Trinidad and Tobago ADF PP KPSS
Gov’t consumption expenditure Level -2.160 -1.946 0.152
to GDP (Gov’tCon/GDP) A -5.064*** | -4.980*** | 0.158

Merchandise  Level -1.158 -1.650 0.468"
Exports plus
Importto GDP A 1.25%% | 1110 | 0.096
(MerTrade/GDP)
Openness: Total Exports to  Level | -2.160 -2.232 0.197
GDP A -6.401*** | -6.445** | (.168
Total  Level -2.873* -2.606* 0.322
imports to GDP A -7.293%x% | _8153*** | (.257
Population (POP) Level -1.391 -2.013 0.847+*
A -2.749* -1.881 0.363*
Real GDP Level -0.926 -1.746 0.748**
A -2.411 -5.583*** | (.236
Financial Development (M2 to Level -1.630 -1.643 0.736**
GDP) A -5.129% | -4.960** | 0.197
Inflation Level -2.373 -2.277 0.195
A -6.018** | -7.224** | (.246
H _— Average' of  Level -0.282 -1.102 0.818**
uman capital:
educational level Second'ary
completed and Telrglvaglz A 4,069 | -4.058** | 0.408"

Note: ! The average is the sum of the principal components in order to obtain at least 97 percent
of the variation in the two series. A means first difference of the variable.
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Jamaica ADF PP KPSS
Gov’t consumption _ Level -1.845 -1.724 0.274
ng;;ldlture to GDP (Gov’tCon/ A 4,805+ 4816+ 0.180
Merchandise  Level -2.083 -2.866* 0.365*
Exports plus
fmportto GDP 7.627%% | 9094 | 0335
(MerTrade/
Openness: GDP)
Total Exports Level -2.158 -2.455 0.554*
to GDP A -7.763*** -10.25%** | (0.384*
Total _ Level -2.184 -1.918 0.782++
imports to GDP A -7.293%*% -14.92%%* | 0.367*
Level -1.271 -1.554 0.858+*+
Population (POT) A 2756 | 2412 0.271
Real GDP Level -2.320 -2.149 0.625++
A -4.684%** -4.794%* | 0.190
Financial Development (M2 to Level -2.517 -2.709* 0.755+++
GDP) A 5465 | -5465** | 0363+
Inflation Level -3.043** -2.949** 0.306
Human capital: =~ Average'of  Level -2.786* -2.609* 0.844*+*
educational Secondary
level and Tertiary A -4.897%** -5.629** | (0.387
completed levels

Note: ! The average is the sum of the principal components in order to obtain at least 97 percent
of the variation in the two series. A means first difference of the variable.
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APPENDIX B:
Parsimonious DOLS Estimates

Notes for the following equations are: R? is the fraction of the variance
of the dependent variable explained by the model, F() is the F-statistics for the
joint significance of the explanatory variables, SE is the standard error of the
regression, DIV is the Durbin Watson statistic, AR is the Lagrange multiplier
test for p-th order residual autocorrelation correlation, RESET = Ramsey test
for functional form mis-specification (square terms only); Norm is the test for
normality of the residuals based on the Jarque-Bera test statistic (y? (2)). ARCH
is the autoregressive conditional heteroscedasticity test for up to p-th order
(see Engle, 1982a). HET is the unconditional heteroscedasticity test based on
the regression of squared residuals on squared fitted value. Finally, Chow () is
Chow’s (1960) test for parameter constancy based on breakpoints in the sample
(two breakpoints are tested - the sample mid-point, 50th, and the sample 90th
percentile, 90th).

Barbados:
Long-run estimates of real output: with export of services to GDP

LRGDP, = 6.776 + 0.332*L(GDI/GDP), + 0.2007*L(EduSec), + 0.2435*L(EduTer),
(SE) (0.162) (0.0409) (0.0201) (0.0165)

+ 0.358*L(M2/GDP), - 0.095*TFL, - 0.139*L(RGCE/RGDP), + .168*AL(GDI/GDP)
(0.0825) (0.0145)  (0.0663) (0.0405)

t+1

- 0.329*AL(M2/GDP), - 0.114*AL(M2/GDP),, + 0.049*ATFL, + 0.0648*ATFL
(0.0927) 0.0737) (0.0167) (0.0201)

+ 4.432*ALPOP, + 0.0874*L(X_Ser/GDP),
(1.32) (0.0441)

R2=0.993; F(13,28) = 3094 [0.000]; DW =2.15; AR-F(2,26) = 1.255 [0.302];
ARCH-F(1,26) = 0.060 [0.808]; Norm. -*(2) = 1.106 [0.575]; HET- F(26,1) = 0.0512
[0.9998]; RESET - F(1,27) = 1.397 [0.248]; Chow(1983) = 0.692 [0.761]; Chow(1999)
= 21132 [0.108].
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Long-run estimates of real output: with imports of goods and services to
GDP

LRGDP, = 6.735 + 0.3079*L(GDI/GDP), + 0.208‘L(EduSec), + 0.255*L(EduTer),
(SE) (0.18) (0.0484) (0.0217) (0.0202)

+ 0.359*L(M2/GDP), - 0.101*TFL, - 0.116‘L(RGCE/RGDP),
(0.0851) (0.0142)  (0.064)

- 0.3373*AL(M2/GDP), - 0.1177*AL(M2/GDP),_, + 0.05689*ATFL,
(0.0945) (0.075) (0.0165)

+ 0.078*ATFL, | + 0177*AL(GDI/GDP) ,, + 4.58*ALPOP, + 0.114*L(imports/GDP)
(0.0187)  (0.0412) (1.35) (0.0592)

R = 0993; F(13,28) = 297.8 [0.000; DW =2.12; AR-F(2,26) = 1.584 [0.224];
ARCH-F(1,26) = 0.040 [0.843]; Norm. -*(2) = 0961 [0.619]; HET- F(26,1) = 0.107
[0.995]; RESET - F(1,27) = 2.276 [0.143]; Chow(1983) = 0.413 [0.948]; Chow(1999)
= 2182 [0.102].

Long-run estimates of real output: with merchandise exports plus imports
to GDP

LRGDP = 6.441 + 0.3474*L(GDI/GDP), + 0.2086*L(EduSec), + 0.2583*L(EduTer),

(HACSE) (0.309) (0.0481) (0.0195) (0.0197)

+ 0.379* L(M2/GDP), - 0.096*TFL, - 0.108L(RGCE/RGDP), +

(0.0691) (0.0113)  (0.0548)
0.179*AL(GDI/GDP),,, - 0.3677*AL(M2/GDP), + 0.05754*ATFL, + 0.08121*ATFL,_,
(0.0546) (0.0785) (0.0271) (0.0133)
+4334ALPOP, - 01191*AL(M2/GDP),, + 0.07777*L{(X +M,)/GDP},, -
(1.293) (0.0573) (0.0417)

0.07545*AL{(X +M,)/GDP},
(0.0369)
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HACSE = Heteroscedasticity and autocorrelation consistent standard errors;
R? =0.993; F(14,27) = 273.6[0.000]; DW =2.16; AR- F(2,25) = 1.111 [0.345]; RESET -
F(1,26) = 2.727[0.111];. ARCH- F(1,25) = 0.051[0.823]; Norm. -x*(2) = 0.830 [0.660];
HET- x*(2) = 33.544[0.216];

Trinidad and Tobago:
Long-run estimates of real output: with merchandise exports plus imports
to GDP

LRGDP, = 9452 + 0.1404*L(GDI/GDP), + 0.1296‘LHC, + 0.1771%(M2/GDP),
(SE) (0.261) (0.0507) (0.0152) (0.0921)

- 0.160*AL(GDI/GDP)_, + 1.015*AL(HC) + 0.903*AL(HC),, - 0.447*AL(M2/GDP),
(0.0487) (0.141) (0.126) (0127)

- 0435*AL(M2/GDP) , + 0.7962*An,, + 0.2723*AL(RGCE/RGDP),
(0.124) (0.302) (0.0952)

+ 0.449*AL(RGCE/RGDP),, + 0.287*L{(X_+M,)/GDP}, - 0.250AL{(X +M,)/GDP}
(0.107) (0.051) (0.0789)

- 01144*AL{(X +M,)/GDP},
(0.0744)

R? = 0.974; F(14,26) = 6845 [0.000]; DW =1.77: AR-F(2,26) = 0.717 [0.498];
ARCH-F(1,24) = 0.438 [0.515]; Norm. -x2(2) = 1.029 [0.598]; x*(28)- F(26,1) = 31.30
[0.304]; RESET -F(1,25) = 0.513 [0.480].

Jamaica:

Long-run estimates of real output: with exports of goods and services to
GDr

LRGDP, = 10.77 + 0.3959*L(GDI/GDP), + 0.06087*LHC, + 0.2497*L(GCE/GDP),
(SE) (042) (0.0419) (0.0122) (0.039)

- 0186*AL(GDI/GDP), - 0.141*AL(GDI/GDP)_, + 0.235*dum72 - 0.087*dum63
(0.0536) (0.0483) (0.042) (0.0455)

- 12.34*ALPOP, + 0.4536*r, - 0.1457* L(exports/GDP)
(2.59) (0.0755)  (0.0724)
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R? = 0.962; F(10,30) = 75.76 [0.000]; DW =1.65; F(2,28) = 1.134 [0.336];

ARCH- F(1,28) = 1.081[0.307]; Norm. -3(2) = 1.365[0.505]; HET- F(18,11) = 0.562
[0.866]; RESET - F(1,29) = 1.413 [0.245]; Chow(1983) = 1.180[0.408]; Chow(1999)
= 0.608[0.660].

Long-run estimates of real output: with imports of goods and services to
GDP

LRGDP, = 10.69 + 0.476*L(GDI/GDP), + 0.07246*LHC, + 0.2905*L(GCE/GDP),
(SE) (0.301) (0.0365) (0.0135) (0.0313)

- 0179*AL(GDI/GDP), - 0.118*AL(GDI/GDP)_ + 0.240*dum?72 - 0.091*dum63
(0.0494) (0.048) (0.0402) (0.0435)

- 1043*ALPOP, + 0451711, - 0.2183*L (exports/GDP),
(2.66) (0.067)  (0.0806)

R? = 0.965; F(10,30) = 83.38[0.000]; DW =1.59; AR- F(2,28) = 0.946[0.400];
ARCH- F(1,28) = 0.163[0.690]; Norm. -*(2) = 0.669[0.716]; HET- F(18,11) =
0.574[0.857]; RESET - F(1,29) = 1.085 [0.306]; Chow(1983) = 1.552[0.240];
Chow(1999) = 0.499[0.737].

Long-run estimates of real output: with merchandise exports plus imports
to GDP

LRGDP, = 10 + 0.4403*L(GDI/GDP), + 0.04502*LHC, + 0.2923*L(GCE/GDP),
(SE)  (0182) (0.0373) (0.00975) (0.0343)

- 0.243*AL(GDI/GDP), - 0.184*AL(GDI/GDP)_, + 0.233*dum?72 - 0.078*dum63
(0.0478) (0.0456) (0.044) (0.0475)

- 13.38*ALPOP, + 0.3671*,
(2.66) (0.065)

R = 0957, F(9,31) = 76.23 [0.000]; DW =145; AR- F(2,29) = 2.172[0.132];

ARCH- F(1,29) = 0.087[0.771]; Norm. -3(2) = 4.151[0126]; HET- F(16,14)
= 0.525[0.892]; RESET - F(1,30) = 0.036[0.850]; Chow(1983) = 1.318[0.326];
Chow(1999) = 0.369[0.829].
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