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Abstract

This paper constructs a gravity model for the exports of
Nicaragua to assess the benefits of the trade policies imple-
mented in the country. Using panel data techniques on the ex-
ports for the period of 1960-2011 and among 30 trade pariners,
estimates suggest that relative economic size of the exporting
and importing country are significant in explaining the growth
of exports of Nicaragua. Additionally, Free Trade Agreements
have played a key role in the consistent growth of the exports
of Nicaragua and there is strong evidence of untapped trade
potential among many commercial partners.
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1. Introduction

Nicaragua’s economic growth is closely related to the performance
of its trade sector. The most recent Trade Policy Review of the
country by the World Trade Organization (WTO), emphasizes that
the average growth of 4% attained between 2006-2011 was principally
driven by exports, ultimately causing significant improvement in
social indicators such as decreasing poverty rates (WTO, 2012b).

Trade policies have been principally implemented in the form of
trade agreements, beginning with the formation of the General Treaty
on Ceniral American Economic Integration in 1960 (OAS, 2013).
Known as the Treaty of Managua, it laid down the framework for
the regional economic integration system and establishment of the
Central American Common Market (CACM).

This regional agreement included among its members Costa Rica, El
Salvador, Guatemala, Honduras and Nicaragua and was considered
the most successful regional integration strategy in Latin America at
the time as it produced a substantial increase in intraregional trade
(Baier and Bergstrand, 2009). Political and economic circumstances
such as war and intensification of government debt in the region
caused the withdrawal of certain members and the agreement as a
whole was not reestablished until the early 1990 (OAS, 2013).

During this time, a shift in government regime in Nicaragua
prompted for the adoption of liberalization policies, characterized by
the execution of an international insertion strategy through unilater-
ally opening to trade by means of reduction in duties on imports,
initiation of multilateral and bilateral rounds of negotiations on
trade agreements (Lopez and Muiioz, 2008) and the approval of tax
incentives legislation such as the Export Promotion Decree of 1991,
oriented primarily for companies operating under Export Processing
Zones (EPZ) regimen (MIFIC, 2005).

The Nicaraguan government in turn also subscribed two Enhanced
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Structural Adjustment Facility programs (ESAF) with the Interna-
tional Monetary Fund (IMF) in accordance with a macro prudential
stability plan (IMF, 1999). The ESAF’s objectives in aspects of trade
policy continued in the line of reduction of tariff and non-tariff
barriers as well as to avoid any severe protectionist position towards
national industries.

The Poverty Reduction and Growth Facility program (PRGF) also
concurred with the IMF, maintained the guideline provided by the
ESAF on commercial liberalization and set the groundwork for the
signing of CAFTA (Central American Free Trade Agreement) with
the United States in 2006 (Avendafio, 2010). Since then, exporis have
increased at a compound annual nominal growth rate of 15% (9.4 in
real terms), reaching the sum of US$ 2,200 millions (excluding EPZ)
in 2011 (BCN, 2011).

In view of the above, this paper aims to analyze the factors that
determine Nicaragua’s exports through the construction of a gravity
model of trade. Set in analogy to Newton’s Law of Gravity, the model
explains that the flow of trade between countries is directly proportional to
their relative economic sizes (GDP) and inversely proportional to distances
as a proxy for trade cost (Tinbergen, 1962).

Vast theoretical framework has been provided in order for the gravity
model to be considered one of the most useful tools to evaluate trade
policies. However, there are still considerations on the estimation
procedure that must be followed in order to obtain consistent results.
This paper applies different techniques in order to compare which
performs better, which is a common practice in empirical research
utilizing the gravity model.

The main results acknowledge the importance of economic growth
in both exporting and importing countries in order to boost the rise
of exports. Trade cost is the main obstacle that the country faces in
order to improve the performance of exports. FTAs and CAFTA in
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particular, have been meaningful to explain the increment in exports.
Finally, there is a vast unexploited trade potential that the country
can explore in order to diversify exports allocations.

The rest of this paper is organized as follows. Section 2 briefly
describes the development of the trade sector and the rise in the
conformation of trade agreements in Nicaragua. Section 3 reviews
the literature behind the construction of a gravity model of trade and
the different estimation procedures. Section 4 explains the model
specifications for Nicaragua and section 5 contains the concluding
remarks.

2. Nicaragua’s Export Development

Trade policy in Nicaragua has followed a liberalization sirategy since
the early 1990’s through the conformation of trade agreements and
gradual reductions in tariffs on commerce (Lopez, 2013). Since then,
exports have increased at a compound annual real growth rate of 9%.
In terms of GDP, total exports represented 41% in 2011, almost twice
in comparison with the data of the decade of 1960 (Figure 1).

Figure 1: Nicaragua’s Exports and Imports, 1960-2011
(US$ Millions 2000=100, % of GDP)
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Source: World Bank, World Development Indicators.

The traditional measure of trade openness (Exports + Imports/GDP)
also positions Nicaragua above the average of the rest of the countries
of the Central American region (Figure 2a). Between 1996-2011, the
country approved 7 FTAs, for which 5 of those included mutual ar-
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rangements with regional partners (Table A1, Appendix). There are
still ongoing negotiations for three additional FTAs, which includes
Canada, Venezuela and the European Union. Before this period, the
only trade agreement was the CACM.

Tariffs data shows that the rate of the Most Favored Nation (MFN')
applied to trade has been constantly decreasing since 1990 when it
reached 20.6% to 4.2% in 2011. Taxes on trade have also diminished
in proportion of total revenues from 19% to 4% for the same period
(Figure 2b).

Figure 2: Openness and Tariff Indicators
(% of GDP, %)
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There has also been a strong tendency to concentrate the destination
of trade of Nicaragua when in 2011, 82% of the exports were allocated
in the American continent (North, Central and South America) and
only 12% and 5% were destined to Europe and Asia respectively (Fig-
ure A1, Appendix). In 1960, the allocation of exports by geographical
destination was more diversified, where the American Continent
accounted for 54% percent of total exports and Europe received 30%
and Asia 14%.

By region, North America is the main trade pariner of the country and

L “Simple mean most favored nation tariff rate is the unweighted average of most fvored
nation vates for all products subject to tariffs calculated for all traded goods” (World Bank,
2012)
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accounts for 41% of total exports for the period of 1990-2011 followed
by Central America with 25%. The United States alone represents
on average 32% of the total exports share of Nicaragua for the same
period (Figure 3).

Figure 3: Geographical Orientation of Nicaragua’s Export
(Average Share of Total Exports, %)
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Source: Central Bank of Nicaragua.

Finally, there is also a strong change in the type of exports being
traded by Nicaragua. In 1960, 78% of total exports came from
agricultural and livestock products while manufacturing goods only
represented 8%. Following the liberalization strategy of 1990, the
entry into operation of Export Processing Zones have given way
to a robust increase in the share of manufacturing goods and have
also pointed out the importance of valued added products. In 2011,
manufacturing goods represented 48% of total exports and livestock
and agricultural products signified 31% (Figure A.2, Appendix).

Trade policy has become substantial to the development stirategy
being carried by different governments of Nicaragua since the 1990s.
Lépez and Murioz (2008) consider that most countries in Latin Amer-
ica have followed a similar trade policy pattern; strong liberalization
policies, use of the comparative advantage in the production of
primary goods and having the United States as the main market
where to allocate exports. These countries also share in common,
little evidence of the use of gravity model to assess the benefits of
such policies.
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This paper is therefore motivated by the lack of a proper model to
analyze if there has been significant gain in the increase of trade fol-
lowing the policies implemented by the Nicaraguan government and
if there are substantial opportunities of unexploited trade potential.

3. Literature Review on the Gravity Model

3.1. The Theoretical Model

First Nobel Laureate in Economics Jan Tinbergen introduced the
gravity model in his work of 1962 “Shaping the World Economy”,
as a method to provide a consistent explanation for the flow of
trade among nations. Established as an analogy to Newton’s law of
gravity, Tinbergen's model explains that countries trade in proportion
to their relative sizes (measured in GDP) and proximity (measured as
geographic distance).

The original model in its multiplicative form was denoted in the
following way:
Eij = aoY"Y}* D/ M

The exports of country i to country j is implied by E;;, Y; and Y;
indicate the respective GDP for each country while Dj; is the distance
between them. Provided this specification, Tinbergen suggested that
the flow of exports one country is capable of supplying will depend
on its economic size and the market magnitude of the importing
country. Distance is used to specify the cost involved in transporting
the goods.

The model was estimated in log linear form through ordinary least
squares:

log Ejj = ao + a1 log X + azlog ¥ + a3 log D; @)

The expected sign of a; and a; are to be positive as GDP can
be interpreted as income while a3 is intended to be negative, as
an increase in distance rises transport cost. However, important
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characteristic of the exporting couniry such as the dominance of
agricultural goods in the exports share can allow for 4 to be negative
due to Engel’s Law (Reinert et al., 2010).

Tinbergen also introduced new explanatory variables to its bench-
mark model to account for “political” and “semi-economic” dynam-
ics in the pattern of trade flows between countries (Tinbergen, 1962).
These include the use of dummy variables to account for the existence
of trade agreements, if countries share a border and an index to
measure the degree of concentration of the type of exports.

Even when the gravity model performed satisfactorily in explaining
the behavior of exports, it was criticized for the lack of a theo-
retical framework and was perceived in the academic world as a
mere economeiric instrument (WTO, 2012a). The first attempt to
provide an analytical basis to the gravity equation was done by
Anderson (1979). In his gravity model, goods are differentiated by
origins (Armington assumption), consumers have preferences over
differentiated products and trade costs are modeled as iceberg costs.
Subsequently Bergstrand (1985, 1989) built a gravity equation for
the factorial model derived from Krugman’'s (1980) monopolistic
competition trade model.

Most recent contributions include Deardorff (1998) that structured his
gravity model appreciation on traditional factor endowments princi-
ples of the Hecksher-Ohlin trade theory. Eaton and Kortum (2002)
developed a structural bilateral trade equation based on the Ricardian
Trade Model. Anderson and van Wincoop (2003) constructed a new
gravity model, “Gravity with Gravitas”, which incorporated relative
trade costs to solve the McCallum (1995) border puzzle problem.
Finally, Helpman, Melitz and Rubinstein (2008) and Chaney (2008)
developed different gravity models centered on firm heterogeneity.

The many contributions of these researchers have made the gravity
model a solid tool for understanding the dynamics behind trade
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flows in the world. Most importantly, when the proper variables are
included to the baseline equation, the gravity model highlights policy
implications on trade (Reinert et al., 2010)).

This paper utilizes the “Gravity with Gravitas” model of Anderson
and van Wincoop (2003), which is the most commonly used specifi-
cation in empirical work. It is a demand function holding the same
assumptions as Anderson (1979) in which consumer’s preferences
are identical and homothetic and takes the form of a Constant
Elasticity of Substitution (CES) utility function. The main difference
is the added importance on relative trade costs, established by the
“resistance” of the importing and exporting country to trade one from
the other (WTO, 2012a).

A simple proot of the model is as follows (Gémez and Milgram, 2010):

1—r o-1
ij

-1
U]_(Zﬁlﬂ C[U> , U'>1,ﬁ,‘>0 Vi, 3)
1

where ¢;; indicates the consumption of country j from country i and ¢
is the elasticity of substitution.

The representative consumer constraint is:
v = L% = Lopicip @
i i

where y; is the current income of country j, p;; is the Cost Inclusive of
Freight (CIF) import price in country j for goods produced in country
i and x;; is the current value of exports from i to j. Trade costs take
the form of iceberg costs that is assumed by the exporter and are
expressed in one unit of good of i to j and symbolized by t;;, where
ti; —1 > 0. Given p; (Exporters Free on Board Price, FOB), p;; = pit;;.

The representative consumer’s problem in country j is to maximize



42 A Gravity Model for the Exports of Nicaragua

(3) subject to (4). The Lagrangian is written as:
£L=|Y 5" ¢, + Ay =Y picy )
i i

Taking first order conditions of (5) with respect to two individual
varieties ¢, c; and equating the multipliers yields:

1 1-v

IBITU B <'Bi>1<r <ij>‘7
=Lk o= (2L ok 6
1 1 Cij B Py kj (6)

picl  Pyci;

Using (6) and substituting into (4) results in:

/3 11— Dii T
Vi = Lopijeis Py (5]\> < ]> Ckj @

Ppij

Isolating ¢;; from (7) and introducing this relationship in (5), the
following expression is obtained:

o ﬁ}fapi;a |
I T By

To acquire the Marshallian demand we multiply (8) by p;; to find x;;:

11—, —
B pii”

X = ey, @
! Zi(ﬁilﬂij)l*"y]

By assumption the CIF price equals to p;;=p;t;; and by substituting

this into (8) it leads to:
ﬁltljpl > 1-o
Xi = y iy (9)
ij ( P, j
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where P; is a price index representing country j resistance to import,
which is defined as:

1

P = [Z (ﬁiffjpi)”] A (10)

1

This last term is in fact the most important contribution of Anderson
and van Wincoop (2003). The price index is composed of the bilateral
trade cost t;; and resistance terms for i and j.

Imposing market clearing conditions results in:

o o Bitiipi 17‘7_ pN-o tij 1o .
Yi= le] = Z P, Yi= (Bipi) Z P, Yj

] i

Tsolating (B;p;)" ¢ and substituting into (9) yields:

1—o
YilY; tij
X = 11

g yw <P]H, ! ( )

1

e 1-0 T
where I1; = <Zj (%) 9]-) and 6; = 1'//—[ is the share of the
) !

world income. Inserting the relationship of (8;p;)!=?) into (10) and
assuming costs to be identical (¢;; = tﬂ-), will result in Il; = P; and

therefore: .
v yivj ( L d
by yzu p].pi ’

which is the Anderson and van Wincoop (2003) model specification.
This expression follows the same logic as Tinbergen (1962); the value
of exports from i to j (x;;) depends on the GDP of the countries (y;
and y;) and the trade cost is measured relative to price indexes. Trade
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costs t;; are estimated using distance (D;;) and dummy variables (4;;)

.. Ay
as the original model: t;; = ™" .

3.2. Augmenting the Gravity Model

The gravity equation is effective in measuring the effects of policy
variables on bilateral trade. Augmenting the gravity model with the
proper variables is crucial in order to obtain better estimates and
reduce the impact of omitted variable bias.

As expressed before, the relative size of a country is measured
by nominal GDP. Augmenting for other relative size variables is
associated with the inclusion of GDP per capita and population for
both importing and exporting countries to control for labor intensity
in exports. Coefficients of population for j can be negative in case of
the import substitution effect controlling over the market size effect
(Reinert et al., 2010).

Distance, a proxy for transport costs is usually augmented with
dummy variables such as landlocked, island and contiguity of coun-
tries. To capture information and search costs, variables such as
common language, colonial link and cultural similitudes are also
included (WTO, 2012a). Tariff costs are incorporated in the form of a
dummy variable for trade agreements due to the lack of information
on bilateral tariffs. The inclusion of trade integration (reaties is per-
haps the most useful concept about the gravity model as there is vast
literature regarding the impact of Economic Integration Agreements
(EIA), Free Trade Agreements (FTA), Preferential Trade Agreements
(PTA) and customs union on trade.

A compilation of other variables used in gravity models is done by
Bergstrand and Egger (2011) and includes: the use of GDP deflators to
account for price indexes, infrastructure and its impact on fixed costs,
exchange rate variation, currency unions, political circumstances that
may affect commercial patterns and immigration.
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Finally, Frankel and Romer (1999) used the gravity equation to build
instrumental variables in order to measure the effects of trade on
growth using the area of a country to account for proximity, which
controls for the influences that geographic characteristics may have
on trade.

3.3. Estimation Methods

Given its multiplicative specification, the gravity equation is usually
estimated in log linear form resulting in the case of the Anderson and
van Wincoop (2003):

InTy; = +1Iny; +Iny; + (1 —0)d; + (1 — 0)a; In Dy

(12)
~(1-0)InP—(1-0)InP;+¢j,

where Tj; now denotes exports from i to j.

The “Gravity with Gravitas” model was built by solving the Mec-
Callum (1995) border puzzle problem for which Anderson and van
Wincoop (2003) claimed the model lacked proper variables to control
for resistance of trade and therefore the border effects were overesti-
mated. These variables, referred to as Multilateral Resistance Terms
(MRT) and denoted by P; and P;, are not observable and there are
several methods proposed to account for them.

Anderson and van Wincoop (2003) proposed a non-linear estimation
technique to estimate MRT by means of price effects of barriers. An
easier approach is to proxy for them by using “remoteness” terms,
which are weighted average of distance between trading partners.

. Dy
The most common being: Remoteness = }; . Anderson and van

v

Wincoop (2003) criticized this approach, as the only resistance term
being captured is distance.

The most accepted methods to estimate remoteness in gravity model
is through the use of importer and exporter fixed effects (Anderson
and van Wincoop, 2004). Not including MRT in the equation can lead
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to the “Gold Medal Mistake” in which estimations are biased because
of an omitted variable problem (Baldwin and Taglioni, 2006).

Another important aspect in the estimation of a gravity model is the
existence of zeros in trade. A simple solution is to use In(1 + Tj;) as
the dependent variable in an OLS regression. An alternative method
is to use a Tobit estimator with In(1 + T;;) as the dependent variable
where « is a constant and it is alleged that the existence of zeros is
due to unrecorded data. The ability of the Tobit estimator to explain
missing data has been doubted as it treats unobserved data below
reasonable levels for certain countries (WTO, 2012a).

A new estimation technique proposed by Silva and Tenreyro (2006) is
through the use of a Pseudo Poisson Maximum Likelihood (PPML)
estimator. These authors claim that due to the variance of trade,
heteroskedasticity is present and that log linearized models result in
biased estimates of the true elasticities. This conclusion is supported
in the Jensen's Inequality (In(E[e;j]) < El[ln(g;;)]) when given a
gravity model such as: InTj; = Ina +Iny; + Iny; + a1 InDjj + Ingy,
its expected value will equal to E[InT;;] = E[lna| + ;E[lny;] +
ayEllny;] + a3E[In D;;] + E[lneg;j], modifying the conditional distribu-
tion of Tj;.

Finally, panel data arrangements are preferred to cross-sections since
it diminishes the bias that arises from the heterogeneity across
countries (WTQ, 2012a). It also addresses the issue of policy trade
variables being endogenous (Baier and Bergstrand, 2007).

4. Empirics: Model Specification for Nicaragua

To assess the factors that determine Nicaragua’'s exports, different
sets of gravity equation are constructed using the Anderson and
van Wincoop (2003) “Gravity with Gravitas” model as the basic
framework. Several estimation methods are presented to compare
which performs better using panel data techniques. To control for
MRT, the equations are estimated using fixed effects and remoteness



Revista de Economia BCN, Vol.1, Oct. 2014 47

indexes. Remoteness is estimated using the following specification:
T L (Head, 2003). Time dummies are included to capture specific

i D’]
factors varying over time.

The analysis includes 30 countries (Table A.2, Appendix) that import
goods from Nicaragua during the time sample of 1960-2011. These
countries account for nearly 100% of the destinations of the exporis
of Nicaragua for the sample period. Table A.3 in Appendix includes
detailed description of the variables used in the regression.

4.1. Baseline Model

In order to measure the impact of different policy variables on the
exports of Nicaragua, a baseline model is constructed in the following
multiplicative form:

Ay 0G5 ,13C L5 4y CTy ,as55Cy5, 06,27 ag a9
T; = szU-e ie ie et Rem; Remj (13)
The model is estimated after its log lineal representation:

In Tijt =a+aln Dl‘,‘ + HQCI'] + [l3CLi]‘ + LI4CT1‘]' + [l5SCl‘]‘
+agIny; + azInyj + agIn Remy; + ag In Remy; + ¢4,

where the following are dummy variables: C;; is contiguity, CL;;
common language, CTj; colonial tie and 5C;; is to specify if both
commercial partners belonged once to the same country. Remoteness
terms are included as Rem; and Rem; while the rest of the variables
maintain the same notation as expressed before. The estimation
methods include the use of OLS, OLS with In(1 + Tj;;) as dependent
variable, Tobit estimation with In(a + Tj;;) as dependent variable and
the PPML using level of exports, Tj; as the dependent variable. The
results are presented in Table A 4.

The basic regression with no fixed effects or MRT indexes presents
most coefficients significant at the 1% level and with the exception
of common language and contiguity they bear the expected signs. A
possible explanation for this unexpected negative sign can be that
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these variables are likely collinear with SC;; and CT;; as Nicaragua
shares border with Costa Rica and Honduras, countries with the same
official language and that once belonged to the Federal Republic of
Central America.

Distance coefficient ranges from -1.59 and -1.10 while GDP coeffi-
cients yield estimates between 0.47 and 0.65 for the importing country
and 0.31 and 0.47 for the exporting country. Typical gravity models
produce distance coefficients between -0.7 and -1.5 while importing
GDP coefficient is unitary (WTO, 2012a). As pointed out by Silva and
Tenreyro (2006), PPML estimates are also smaller compared to OLS.
Their own work also points out that GDP coefficients are actually
close t0 0.7.

The interpretation of the estimated coefficients is done directly as
elasticity due to its log specification: An increase in 10% in distance
reduces exports between 11% to 59% while an increase of 1% in the
GDP of the importing country increases exports between 0.49% and
0.65% and amid 0.21% and 0.47% in the case of the exporting country
GDP.

Dummy variable coefficients such as colonial tie and same country
when transformed to elasticity, result that in the presence of these two
characteristics, trade is more than doubled among trade partners ac-
cording to estimates provided by the PPML method (e'% — 1,¢'%7 —
1). One last important fact is that the PPML is also the method that
better explains the variation of the level of exports with a coefficient
of determination (R?) of 0.82 vis a vis 0.53 and 0.59 of OLS.

When the gravity equation is estimated using fixed effects to account
for MRT terms, a change in the magnitudes of the coefficients
is produced but signs remain the same. This discrepancy can
bring forward an omitted variable bias problem. The distance
coefficient increase is higher with fixed effects compared to the use
of remoteness indexes, reaching up to 3.2 with the PPML. GDP
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coefficient for the importing country decreases to a range between
0.18 and 0.53 and turns out not statistically significant while the
exporting country GDP coefficient is significant at the 1% level using
OLS techniques and introducing fixed effects, but the estimates range
between 0.56 and 0.82.

Controlling for MRT using remoteness indexes yield lower distance
coefficients statistically significant at the 1% level while the rest of
coefficients remain within the same relative range compared with
basic regression results, with the exception of the GDP of the ex-
porting country that increases to a unitary value. The PPML method
produces in all three cases a better explanation for the variation of
the natural logarithm of exports. Fixed effects also register a higher
R? when using OLS methods compared to the basic regression.

4.2. Impact of Trade Agreements on Exports

Equation (13) is augmented to measure the impact of trade agree-
ments on the exports of Nicaragua. The model to be estimated is
now:

In Tijt =n+aln D,']' + [IQCI']' + [13CL1']' -+ LMCTI']' + 615SC1']'
+ agLCy; + a7lij + agFTA;; + a9 PTA;; + aoCU;; (14)
+ a1 Iny; + ap Inyy + a1z In Remy; + argIn Remy + ¢4,

where LCj; symbolizes landlocked countries, I;; stands for islands
and FTA;;, PTA;;, CU;; denotes free trade and preferential trade
agreements and customs unions, respectively.

Results of this regression are presented in Table A.5 of Appendix. The
new coefficient estimates are highly significant at the 1% significance
level for most cases. Landlocked results with a negative sign as
expected since it is associated with higher transport cost. Island on
the other hand is positive for most cases.

FTA is the only variable significant at the 1% significance level in all
three cases estimated. The estimated coefficients range from 0.39 to
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0.86 for the basic regression, 0.41 to 0.77 for the fixed effects and 0.28
to 0.76 using remoteness indexes. As before, the PPML yield lower
estimates compared to OLS.

Using the upper band of the results mentioned above as reference,
they are in line with the predictions of impact of FTA on trade estab-
lished by Baier and Bergstrand (2006). Using panel data to control
for endogeneity of trade policy variables they obtained estimates
between 0.61 and 0.76, which account for doubling the exports of
members of an FTA.

The average result by regression shows that FTA account for 73%
increase (" — 1) in exports of Nicaragua when MRT are not
controlled for, 71% (e®3* — 1) if the regression is estimated using fixed
effects and 57% ("% — 1) if remoteness indexes are introduced. The
PPML estimates yield a 44% increase on average in trade among FTA
members.

PTA and CU yield significant results at the 1% level with different
methods resulting on an average range of 107% (%7 — 1) and 137%
(e"86 — 1) increase in members trade respectively, which mainly
accounts for interregional trade due to the existence of the CACM.

Importers and exporters GDP elasticity remains similar to the base-
line equation results while the same increase in magnitude of the dis-
tance coefficient is observed when comparing between fixed effects
and remoteness indexes.

A final exercise is conducted estimating equation (14) only with the
variable CAFTA to account for trade agreements:

In Tiﬁ =a+aln Dl‘]‘ + HQCU‘ + £l3CLl‘]' + ﬂ4CTij + [l5SC1'j
+ LI5LC1']' + 11711']' + agCAFTAij +agInyy + aj0In Yip (15

+ a11In Remy; + a0 In Remy + €55

Regression resulis are provided in Table A.6 of Appendix. CAFTA is



Revista de Economia BCN, Vol.1, Oct. 2014 51

considered one of the most important trade agreements subscribed
by Nicaragua in the last decade. According to the regression, it
has increased exports on average by 69% (e’ — 1) in the basic
regression, 67% (%> — 1) using fixed effects and 53% (%4 — 1) with
remoteness indexes. The PPML results yield increments in trade
between 38% (%32 — 1), 33% (%2 — 1) and 28% (¢%% — 1) for the
same respective regression specification as mentioned before.

4.3. CAFTA: Trade Creation or Trade Diversion

The gravity equation provides ex-post feedback of trade policy analy-
ses if the intended purpose is for the estimates to provide information
relative to the creation or diversion of trade after the conformation
of an FTA (WTO, 2012a). The logic follows that after the creation
of a trade agreement, if country j imports more from country 7 and
country k imports less from i where only i and j belong to the same
trade agreement, then trade diversion is likely. If the imports of both
countries from 7 increase, then trade creation is a possible result.

To measure the analysis stated above, two dummy variables are
introduced:

1. One country in CAFTA (OCCAFTA) indicates that only one
member belonged to CAFTA at time t while the other did not.

2. Both countries in CAFTA (BCCAFTA) indicates that both mem-
bers belonged to CAFTA at time t.

The model specification is as follows:

In Tlﬂ =ux+aln Dl‘]' + H;)_Cl‘j + 613CL1'] + a4CT1}' + LZ5SC1]'
+ ﬂﬁLC;’]‘ -+ £l71”' + [lgOCCAFTA,‘j —+ [lgBCCAFTAi/ (16)
+ a0 Iy + a1 Iny; + arn In Remy; + ar3 In Remy; + ¢
Trade creation is indicative when both 43 and a9 are positive and

significant while if a5 is negative and a9 positive, then trade diversion
is likely (WTO, 2012a).
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According to the results (Table A.7, Appendix), both coefficient esti-
mates are positive and significant at the 1% and 5% level according
to the PPML estimation. This outcome is a suggestion of trade
creation after CAFTA. This result coincides with the work of Yeboah
et al. (2007) where it is conducted a gravity model regression for the
Central American countries after the signing of CAFTA.

The authors concluded that CAFTA will result in trade creation of
13% for Nicaragna. The estimations provided by the regression
specified above yield higher trade creation for Nicaragua in the order
of 74% (&% — 1) for the basic regresion, 70% (e%>* — 1) for the fixed
effects and 57% (%% — 1) when using remoteness indexes. Even the
PPML estimates which provide lower coefficients than OLS ranging
from 0.30-0.39 conclude that trade creation has been in the range of
increments between 35%-48%.

4.4. Impact of Prices on Exports

The last regression uses the framework provided by Bergstrand
(1985) where price indexes are proxied using GDP deflators and
exchange rates XRate; and XRate;. The equation to be estimated
is as follows:

In Tijy =x+m In Dj; + [ZQC,']‘ + LI3CLU‘ + £Z4CT,]' + 6155C,‘]‘ + aﬁLCi]'
+ azlj + as PTAj; + a10CUj; + a11 In GDP_Deflator
+a12In GDP_Deflatorj + a13 In XRate;; + a14Inyy
+ a5 Iny; + a1 In Rem;; + a17In Remjp + ¢
Bergstrand (1985) also specified a proper explanation concerning the
expected sign of the variables: “A rise in j's income, an appreciation of j’s
currency, adjacency and the presence of prefevential trading arrangements
should increase the trade flow from i to j... If the elasticity of substitution

among importable exceed unity, i's income and GDP deflator will have a
positive and negative coefficients, respectively” (p. 479).

The resulis of the regression are presented in Table A.8 of Appendix.
GDP coefficients for both exporter and importer are positive and sig-
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nificant at the 1%, 5% and 10% level in dependence of the estimation
procedure while the values ranges from 0.43 to 0.73 for the importer
and 0.35 to 1.6 for the exporter.

The variables of interest, exchange rates and GDP deflators also
reflect the expected sign. Exporters XRate is positive, implying that a
devaluation of its currency provides an increment in exports flow. On
average, a 1 percent devaluation of Nicaragua’s Cordoba increases
exports between 0.39% and 0.47%, depending on the estimation
procedure.

This follows the logic of Nicaragua’s exchange rate policy of a
crawling peg, where the Central Bank devaluates the currency annu-
ally, which supports the competitiveness of the trading sector. The
exporters GDP deflator is negative which according to Bergstrand
(1985) signifies that the elasticity of substitution is less than 1. A
one percent increase in the general level of prices on all domestically
produced goods, reduces exports between 0.40% and 0.55%.

4.5. Export Potential

A final use of the gravity equation is to characterize the export
capacity of a country given the potential of unexploited markets of
its trading partners. Is this sense, the within sample predictions of
the gravity estimations are used to measure the existence or not of
prospective markets where exports can be allocated (Pasteels, 2006).

The relative residuals (&) are estimated through the formula:
T — T
e= | =1—='| x100
T; T Tl‘]‘

Following Pasteels (2006) guideline for interpreting e:
o If & = 0, then predicted trade is close to current trade.

o If ¢ > 30%, there is existence of untapped trade potential.
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o If £ < —30%, then strong current irade is present.

The results imply (Table A.9, Appendix) strong evidence of un-
tapped trade potential with Argentina, Norway, Switzerland and
the United Kingdom, whose import share of Nicaragua represented
conjointly 2% in 2011. The PPML results are suggestive of additional
unexploited trade potential with Colombia, Costa Rica, Ecuador,
Japan and Germany, which accounted for 7% of the exports share of
Nicaragua to these countries for the same year. There is also evidence
of strong trade with Venezuela (13% of exports share of Nicaragua in
2011), in the sense that current flows are above the ones predicted by
the model. For the rest of the countries, the current flows are similar
to the predicted trade.

5. Concluding Remarks

The trade policy of Nicaragua in the early 90s was characterized by
strong liberalization of its export sector. This has given way to the
rise of Free Trade Agreements that have significantly increased the
growth of exports. Even when trade policy has become a significant
element of the development strategy of the country, no empirical
studies have been done to assess the benefits of such actions.

This paper aimed to construct a gravity model for the exporis
to measure the impact of trade policies and have found strong
evidence of significant increase in exporis growth resulting from the
accordance of an FTA, as well as other important outcomes such
as the promotion of trade creation. Additionally, there is strong
evidence of the presence of unexploited trade potential with a large
number of trade partners that account for a small share of the total
exports of Nicaragua.

The baseline model established that an increase of 1% in the GDP of
the importing country increases the exports coming from Nicaragua
between 0.49% and 0.65%. Similarly an increase in 1% of the GDP
of the exporting country is translated into an increment of 0.21% to
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0.47% in the total exports.

Colonial linkage plays an important part in explaining trade patterns
of Nicaragua but contrary to a priori expectations, sharing borders
and the same language resulted in a negative effect for exports. While
most coefficients remained within accordance of an average range,
the distance coefficient presented strong fluctuation in dependence
of the estimation procedure. This suggests that export costs are to a
certain extent, a limitation to trade in Nicaragua.

The conformations of FTAs have shown to be significant in explaining
the development of exports of the country. In the presence of an
FTA, exports have increased up to 73%. The agreement of CAFTA
is also substantial, as exports have increased up to 69%. However,
lower bound estimates through the PPML estimation considers that
the increase has been 44% and 33% on average respectively. CAFTA
is also responsible for trade creation in the order of 74% and of 35%
to 48% if the PPML results are considered.

With respect to prices, a 1% devaluation of the Nicaraguan Cordoba
induces an increase in exports between 0.39% and 0.47% while an
increase in the GDP deflator, reduces exports between 0.40% and
0.55%.

Finally, there is strong evidence of untapped trade potential with
Argentina, Norway, Switzerland and the United Kingdom as well
as suggestive indications of additional unexploited trade potential
with Colombia, Costa Rica, Ecuador, Japan and Germany. On the
other hand, current trade with Venezuela is above the prediction of
the model, so a conformation of an FTA could be beneficial.

This paper can be enriched even further as there are still many inter-
esting aspect of the trade policy of Nicaragua that can be analyzed,
one of them being the implementation of Frankel and Romer (1999)
methodology to measure the effects of trade on growth. The gravity
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model of Nicaragua can also be augmented with variables such as
employment and GDP per capita to measure the labor intensities in
the exports.

Additionally it would be motivating to run a gravity model by goods
to characterize if the exports of Nicaragua follow a traditional trade
model theory. Finally, Nicaragua has a relative small number of trade
partiners; a Tobit model can be constructed to characterize the main
aspect of trade partnerships the country currently holds and consider
the expansion of frade in new identifiable markets.
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Appendix

Figure A.1: Geographical Orientation on Nicaragua’s
Exports, 1960-2011
(Share of Total Exports, %)
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Figure A.2: Exports of Nicaragua by Product
(Share of Total Exports, %)
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Table A.1: Trade Agreements of N

icaragua

Customs Union

Date of Subscription

MUCCA (Central America Common Market)

Free Trade Agreements

Chile - Central America

Mexico - Central America

Mexico

Panama - Central America

DR-CAFTA: Dominican Republic - Central America -United States
Daminican Repuhlic - Central America

Taiwan (Republic of China)

Partial Agreements
Calombia

Venezuela

Under Negotiations
European Union - Cenral America
Canada

ALBA. (Bolivarian Alliance for the Americas)

13/12/1960

22/02/2011
22/1172011
18/12/1997
06/05/2012
05/08/2004
16/04/1998
16/06/1996

02/05/1984
15/08/1986

29/06/2012

23/02/2007

1/: Includes Panama.

Notes: Central America: Costa Rica, El Salvador, Guatemala,
Honduras and Nicaragua. ALBA: Antigua and Barbuda, Bolivia,
Cuba, Dominica, Ecuador, Nicaragua, Saint Vincent and the

Grenadines and Venezuela.
Source: OEA (Organization of American States)

System of Infor-

mation of International Trade. MIFIC: Ministry of Development,

Industry and Trade of Nicaragua.

Table A.2: List of Countries used in the Estimations

Argentina  Costa Rica Tinland Traly Tanama Switzerland
Belgium Cuba France Japan Puerto Rico  Taiwan

Canada Dominican Republic  Germany  Mexico Russia United Kingdom
Chile Ecuador Guatemala  Netherlands  Spain United States

Calombia  El Salvadar Honduras  Norway Sweden Veneznela
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