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Abstract
This paper presents an empirical examination of ithport demand for services, merchandise,
petroleum, and other products in the Dominican Répuduring the period of 1980-2005. Using the
‘bounds’ testing approach to co-integration of d&aset al (2001), four import demand functions are
estimated and all show the existence of a longequilibrium relationship between imports, relative
prices and domestic income. These imports have-fongprice demand elasticities below unity,
indicating that relative prices have no effecttbair demand. On the other hand, all the long-run
domestic income demand elasticities are signiflgaabove unity, demonstrating that imports are
strongly affected by domestic economic activity.e$é results are shown to have important
implications for sustainable economic growth in B@minican Republic, particularly in the light d§i
recent membership in the Central American Free & kgteement (DR-CAFTA).

Key words: price/income import demand elasticities, error ection model, ‘bounds’ test

1. Introduction

This paper presents an empirical examination ofdémand for imports of services, merchandise,
petroleum, and other products in the Dominican Ré&puduring the period of 1980-2005. The
Dominican Republic presents an interesting caseqf@ntifying the responsiveness of imports to
variations in relative prices and in domestic ecoiwoactivity. In the early 1980's in response to a
deceleration of growth and balance of paymentscdities attributed to trade distortions causedahy
inward-oriented model, the Dominican governmentamedgo put into practice various measures
designed to reduced the demand for imports of gutstle non-capital goods (World Bank 1985).
Initially, this involved the transfer of varioustegories of previously-subsidized imports undexad-
parity exchange rate system between the peso aBd déllar to a flexible-market-determined
exchange rate system (Serulle and Boin, 1984: 296jvever, the key component of this regime
switch originated with the signing in 1983 of arteimational Monetary Fund (IMF) three-year
extended fund facility (EFF) agreement which calfed the implementation of various measures
including the substitution of the fixed-parity exctye rate system by a flexible-exchange rate regime
a further increase in the number and type of presty-subsidized imports transferred from the fixed
exchange rate system to the flexible-exchangesyttem, and the devaluation of the Dominican by
replacing the fixed one-for-one exchange rate betwthae Dominican peso and the US dollar with a
three-for-one exchange rate. Because the marketrdieted exchange rate was more expensive than
the government-established rate, the transfer dbws categories of imports from the fixed to the
flexible-exchange rate system was designed to eedbe demand for foreign-produced goods.
Similarly, the devaluation of the Dominican pescsvilstended to make all foreign-made goods more
expensive to Dominican residents, thereby redudingir importation and increasing domestic
production of these. These changes in relativeepnigere the mechanism through which movements in
the exchange rate were expected to reduce the defoaforeign-produced substitutable non-capital
goods.

Beginning in 1990 and concluding in 2001, the Daman government began to undertake a series of
import tariff reforms as part of a process desigiwedeepen the level of trade openness of the espno
(Ceara Hatton and Isa-Contreras, 2003:24). Thi# taforms initiated in the former year were based
on two presidential degrees which were subsequemtified under a new law in 1993. The new
system of import tariffs consisted of a structufeaal-valorem tariffs with a maximum rate of 35%gan

a minimum rate of 3%. In 2001, the Dominican Casgr approved a new tariff reform which
increased the maximum tariff rate from 35% to 48%wever, despite this higher maximum rate, the
average tariff rate declined from an average oflpda% in 1995 to approximately 9% in 2002.
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Table 1 shows the rates of growth for the Dominieaanomy and for the four categories of imports
over the period 1980 to 2005. Over the course isf 2B-year period, the economy expanded at an
average annual rate of 4.1 percent and the fourstyid imports posted average growth rates ranging
from a low of 5.0 percent for imports of servicesathigh of 6.4 percent for other imports. However,
we divide this phase into two sub-periods: 19802961 and 1992 to 2005 — with the first sub-period
consisting of the years prior to the import tarifesforms and the second covering the post-import-
liberation regime — an interesting pattern appeawer the course of the first sub-period, the econo
grew at an average rate of only 2.3 percent, witistncategories of imports expanding at rates only
slightly higher than 1 percent. During the subsetjseb-period, the economy expanded at more than 5
percent per annum. However, these imports grewtas significantly higher than during the previous
sub-period. The only exception was petroleum petsjwhich grew at basically the same average rate
as that achieved during the first sub-period.

Table 1: Economic Performance and I mports Growth (%), 1980-2005

Period GDP Mg Mwu Mp Mo
D 2 ©) (4) ©) (6)
1981 4.3 -13.6 -14.9 -1.8 -16/2
1982 1.7 -25.7 -15.7 -4.0 -17(1
1983 4.6 7.5 2.8 14.0 13
1984 1.3 -1.3 -7.( 8.6 9.4
1985 -2.1 -9.7 8.8 -11.0 12)5
1986 3.5 5.9 23.9 -26.p 31|12
1987 10.1 27.2 15.8 81,8 10,4
1988 2.2 5.7 0.8 1.0 0.8
1989 4.4 13.2 16.5 3.8 182
1990 -5.5 -6.2 -16.6 4.8 -19/0
1991 0.9 9.0 0.7 -4.Y 15
1992 8.0 15.9 28.9 17.0 30{6
1993 3.0 48.4 34.6 1.8 38}8
1994 4.3 10.0 5.4 23.0 3{7
1995 4.7 0.9 0.2 5.2 -0.8
1996 7.2 14.8 8.3 4.8 8,7
1997 8.2 5.4 20.% 14.1 21(2
1998 7.4 15.4 26.8 9.4 287
1999 8.1 -3.6 4.1 2.8 4.2
2000 8.1 8.2 11.( 8.2 11)2
2001 3.6 -6.0 -3.4 -1.0 -3.6
2002 4.4 2.6 5.4 2.9 54
2003 -1.9 -8.4 -24.9 -6.3 -26/5
2004 2.0 -4.5 -4.1 -10.38 -3/4
2005 9.3 13.8 26.1 110 277
1980-2005 4.1 5.( 6.2 59 64
1980-1990 2.3 1.1 1.4 6.0 13
1991-2005 5.5 8.1 9.9 5/9 10,4

The aim of this paper is to derive long-run reletprice and income elasticities of demand for sewi
merchandise, petroleum, and other imports andeédhesresults to ascertain the potential implooei
for sustainable economic growth in the Dominicampi#ic from its recent membership in a regional
economic integration agreement between the Unitede§ Costa Rica, El Salvador, Guatemala,
Honduras, and Nicaragua (DR-CAFTA). Toward this srduse the ‘bounds’ testing approach to co-
integration of Pesaraet al (2001) and a method developed by Bardsen (198@etive long-run
price and income demand elasticities for these mnpgemand functions. The rest of this paper is
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organized as follows: the model specification, rodtilogical framework, and data sourcee
presented in Section 2; the empirical results anensarized discussed in Section 3; and the lasiosect
summarizes the findings and discusses their ecanwnpilications.

2. Model Specification, Econometric M ethodology, and Data Sour ces

In standard form, the import demand for a commoidsn be expressed by the following logarithmic
function:

log M; = a9 + aylog(Pi/P;) + ajlogY + u
1)

where:M; is the quantity of commodityimported per unit of timeR; is the price of commodity P;

is the price of competing commodijtyandY is a measure of the purchasing power of conssiaea

u is the error term and is assumed to be randondyn@nmally distributed. It is expected tlatwill

be negative and, positive. These two parameters are the relatiipmand income elasticities of
demand, respectively. The methodological frameworkconducting the empirical analysis uses the
recently developed ‘bounds’ testing approach toahalysis of level relationships of Pesasdral
(2001). These researchers have developed a metindthed analysis of time series that takes into
consideration whether the variables under consiiderare stationary or non-stationary. Failureatioet
into account the time series properties of the tyihg variables can lead to spurious results and
invalid inferences. One way to avoid the problenfisspurious results’ is to estimate a dynamic
function which includes lagged dependent and indéeet variables, i.e., an error correction model
(ECM).

Pesararet al (2001) have extended and formalized an unresttietror correction model (UECM)
approach to test for the existence of co-integnatleetween the dependent variable and its
determinants. The theoretical logic behind the ephof co-integration is that although the depehden
variable and its determinant(s) may be individuallgn-stationary, over the long-run they will
nonetheless tend to move together, so that a lic@abination of them will be stationary (Engle and
Granger 1987). Moreover, “[d]ata generated by smchodel are sure to be co-integrated” (Granger
2004:422). This follows directly from Granger's jResentation Theorem which states that if the
dependent variable and the independent variablegs)co-integrated, then an ECM representation
generates co-integrated series (Engle and Grarméenm). According to Harris (1995:25), “the
practical implications of Granger’s theorem for dymc modelling is that it provides the ECM with
immunity from the spurious regression problem, mied that the terms in levels co-integrate.” Thus,
in line with Pesararet al (2001), an import demand function for the DomamcRepublic can be
expressed within an Unrestricted Error Correctioodel (UECM) as follows:

AlogM =ag + ailog(RPM).; + a,logYy; + aslogMy

I3 I3 I3

+204Al0g(RPM),; + ZasAlogYy + ZogAlogMy,; + U
(2) _ , _

i=0 i=0 i=1
whereA is the first difference operato¥] is imports at constant 1970 Dominican pes®BMis the
relative price of importseP/Py), defined as the ratio of the product of the narhiexchange rate
between the D.R. peso and the U.S. dokxaad the price of importd) to the domestic price level
expressed by the implicit price deflator of the Dwican gross domestic produ®g. The variableY is
a measure of domestic purchasing power - the glosgstic product of the Dominican Republic, and
u is the error term. Equation (2) was modified bgliding exogenously a dummy variable (Dummy)
to capture the effects of the changes in the sysfamport tariffs implemented in 1993 on importsda
to see whether there was a permanent shift ingtiesvth of these imports.

In performing the UECM estimation, the maximum n@mbf lags of the terms in levels is set equal to
one, and on the first-differenced variables thecpss starts off from a maximum of three lags, then
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optimum number is chosen based on the Akaike’srimédion Criterion (AIC), the Ramsey RESET
test, and the adjustdgf. Thus, the formulation with the lowest AIC, tharRsey RESET test results
for the best-fit specification, and the highesuat§dR?is selected. Moreover, each estimated equation
is evaluated on the basis of the following battefydiagnostic tests up to third order: the Breusch-
Godfrey's LM test for serial correlation, the ARQHEIst for the existence of first and second order
heteroskedasticity in the disturbance term, andRaensey RESET specification test for equation
specification error.

In Equation (2) and following Bardsen (1989), tloed-run elasticity derived for the relative-price
variable () is -(@s/a3) and for the measure of domestic economic dgtifi) is -(0./az). After
estimating Equation (2) the WalB-test is used to assess the significance of thgethdevel
explanatory variables by imposing the followingtriesions:

Ho: a;=a,=03=0 (no co-integration exists)
Ha: a1 #0,# 0370 (co-integration exists)

Pesararet al (2001) provide two sets of critical value bourmsering the two polar cases of the
included lagged level explanatory variables (seel@Al in the Appendix). If the computed Wéid
statistic falls below the lower bound, for examphen this would lead us to conclude that thenaois
co-integration between the terms in levels. Ifth@ other hand, the computEestatistic exceeds the
upper bound of the critical value, then the altéweshypothesis of co-integration between the teirms
levels will be accepted.

The empirical analysis uses annual statistics.olaflg Serrancet al. (1999) the data used in the
econometric analysis were converted into index remalwith 1980 = 100. Data on the Dominican
Republic’'s gross domestic produdf) @nd the four categories of imports were downémhftom the
Dominican Central Bank's web site. They are avdéab current and in constant 1970 pesos and have
been used to calculate the implicit GDP deflatad the import price index. Data on the exchange rat
between the Dominican peso and the United Statkar doe from the International Monetary Fund’s
International Financial Statistics Yearbaok

3. Empirical Results

Table 2 summarizes the results of using the UECBEHabounds test approach and the method
developed by Bardsen (1989) to estimate long-rtinepand income elasticities of demand for
services, merchandise, petroleum, and other impdrte estimated long-run price elasticity of impor
demand for all four categories of imports are belomity, indicating that these imports are not
responsive to relative price variations. On theepthand, all the estimated long-run domestic income
elasticities of demand are above unity, rangingnfi low of 1.21 for services to a high of 1.48 for
other imports. Thus showing that imports are stipaffected by domestic economic activity

Table 2: Income Elasticities (m) and Price Elagticitiesof Imports (y): Summary Results

Category Price (W) Income (T9)
Services 0.16 1.21
Merchandise 0.09 1.37
Petroleum 0.06 1.27
Other Products 0.05 1.48

4. Summary and Conclusions

This paper presented an empirical examination @Dbminican Republic’s import demand functions
for services, merchandise, petroleum, and othedymts. Using the ‘bounds’ testing approach to co-
integration of Pesaraet al (2001), the results indicate that there existoagirun equilibrium

relationship between these four categories of itspaelative prices and domestic income. All the
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estimated long-run price elasticities of import deh are below unity and indicate that relative ggic
do not exert an impact on imports, meaning thatatletion cannot be used to affect imports.
Conversely, the estimated long-run domestic incdemand elasticities for all four classes of imports
are above unity. These results have importanticapbns for the potential adverse effects of trade
liberalization on the Dominican Republic’'s merchaedand service account, especially in the light of
its recent membership in a regional economic irtegn agreement between the United States, Costa
Rica, El Salvador, Guatemala, Honduras, and Nicexaghe Dominican Republic-Central American
Free Trade Agreement (DR-CAFTA) calls for the immasel elimination of tariffs on more than 80
percent of United States exports of consumer, algui@al and industrial products to the participgtin
countries, with the rest to be phased out overntinet 10 years. By opening up prematurely the
Dominican market to imports from United States arider CAFTA members, DR-CAFTA can,
because of the high income elasticity of demamdrfiports, render local producers of some of these
goods unable to compete with cheaper and bettesrisipr hus, this agreement has the potential tb dea
a substantial blow to the Dominican manufacturiagter by displacing small local import-competing
chains of production that lack the capacity to sugentry into their markets by resource-rich large
multinational corporations capable of competinghboi better quality and lower prices. If producers
for the local market do not have the ability and #vailable capital to bear the costs of switching
resources to produce non-import-threatened gobdsonly switching that can take place would be for
them to seek ‘refuge’ in the fiscal and foreign lexege oases that are the export-oriented Industrial
Free Zones. However, this would also require thayehthe ability to compete internationally with
other DR-CAFTA members.
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APPENDI X
Table Al: Critical Value Boundsfor the Wald F-Statistic
Level of Lower Bound Upper Bound
Significance Valuel(0) Valuel(1)
1% 5.15 6.36
5% 3.79 4.85
10% 3.17 4.14
Source: Pesaraat al (2001), Table CLl.iii:Case Ill: Unrestricted irdept and no trend.
Table A2: Estimated UECM for Services | mports, 1980-2005
Dependent Variable: ServicesImports
Included observations. 23 after adjusting endpoints
Regr essor Coefficient t-Statistic Probability
Constant -1.28 -2.75 0.01
LogYs(-1) 0.81 3.90 0.00
LogRPM(-1) 0.11 4.30 0.00
LogMs (-1) -0.67 -5.99 0.00
DlogY 1.23 2.81 0.01
DlogRPM-1) -0.15 -2.83 0.01
DlogMs (-1) -0.01 -0.09 0.93
DUMMY -0.24 -4.62 0.00
Elasticity
Price @) 0.16
Income () 1.21
Mod€ Criteria
R 0.85
AdjustedR? 0.79
DW 2.06
SER 0.07
F-statistic 13.38
Wald F-Test 20.54 0.00
Diagnostic Tests [1] [2] [3]
Breusch-Godfrey LM 0.26 (0.62) 2.30(0.14) 2.43(0.11)
ARCH 0.57 (0.46) 0.28 (0.76) 0.80 (0.51)
Ramsey RESET 0.00 (0.96) 3.43 (0.06) 2.14 (0.14)
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Table A3: Estimated UECM for M erchandise | mports, 1980-2005
Dependent Variable: M erchandise | mports
Included observations. 24 after adjusting endpoints

Regr essor Coefficient t-Statistic Probability
Constant -1.81 -4.12 0.00
LogY (-1) 1.11 5.74 0.00
LogRPM(-1) 0.07 3.98 0.00
LogMy (-1) -0.81 -7.60 0.00
DlogY 2.27 7.23 0.00
DlogRPM-1) 0.06 1.43 0.17
DlogMy (-1) 0.26 2.97 0.01
DUMMY -0.25 -6.44 0.00

Elasticity
Price @) 0.09
Income () 1.37

Model Criteria
3 0.93
AdjustedR? 0.89
DW 2.29
SER 0.05
F-statistic 28.32
Wald F-Test 27.87 0.00
Diagnostic Tests [1] [2] [3]

Breusch-Godfrey LM 2.33(0.15) 1.60 (0.24) 4.30 (0.03)
ARCH 3.35 (1.00) 0.28 (0.76) 0.15 (0.93)
Ramsey RESET 0.02 (0.89) 0.09 (0.91) 3.51 (0.65)
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Table A4: Estimated UECM for Petroleum I mports, 1980-2005
Dependent Variable: Petroleum Imports
Included observations. 24 after adjusting endpoints

Regr essor Coefficient t-Statistic Probability
Constant -0.99 -2.13 0.05
LogY (-1) 0.81 4.00 0.00
LogRPM (-1) 0.04 1.73 0.10
LogMp (-1) -0.64 -5.52 0.00
DlogY 0.74 1.43 0.17
DlogRPM(-1) -0.38 -9.43 0.00
DlogMp (-1) 0.09 0.93 0.37
DUMMY 0.08 1.78 0.09

Elasticity
Price @) 0.06
Income () 1.27

Model Criteria
3 0.91
AdjustedR? 0.87
DW 2.07
SER 0.06
F-statistic 23.43
Wald F-Test 11.74 0.00
Diagnostic Tests [1] [2] [3]

Breusch-Godfrey LM 0.17 (0.69) 0.22 (0.80) 0.14 (0.93)
ARCH 0.56 (0.46) 0.59 (0.57) 0.47 (0.71)
Ramsey RESET 0.39 (0.54) 3.52 (0.04) 2.73 (0.09)
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Table A5: Estimated UECM for Other | mports, 1980-2005
Dependent Variable: Other Imports
Included observations. 23 after adjusting endpoints

Regr essor Coefficient t-Statistic Probability
Constant -2.59 -5.24 0.00
LogY (-1) 1.44 7.04 0.00
LogRPM(-1) 0.05 2.52 0.03
LogMo (-1) -0.97 -8.87 0.00
DlogY 2.34 8.16 0.00
DlogRPM(-1) 0.08 1.91 0.08
DlogMo (-1) 0.32 3.49 0.00
DUMMY -0.30 -7.95 0.00

Elasticity
Price @) 0.05
Income () 1.48

Model Criteria
3 0.95
AdjustedR? 0.92
DW 2.02
SER 0.05
F-statistic 32.20
Wald F-Test 38.53 0.00
Diagnostic Tests [1] [2] [3]

Breusch-Godfrey LM 0.02 (0.88) 0.01 (0.99) 0.59 (0.64)
ARCH 0.78 (0.41) 0.76 (0.48) 1.82(0.18)
Ramsey RESET 0.05 (0.83) 1.06 (0.38) 0.56 (0.65)
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