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Abstract: this article estimates income and price elasticities in foreign trade and their practical appli-
cation in Thirlwall's multilateral economic growth model for six of Colombia's main trading partners
from 1986 to 2016. By using error correction models, we provide elasticity estimates. The results
show that Colombia has a long-term income elasticity of exports that is higher than that of imports,
as well as the price elasticity of imports and exports. We conclude that the best policy to promote
Colombia's economic growth is to boost exports, as the exchange rate does not offer a strong influ-
ence and the benefits of the external sector depend on the trading partner, at least with the studied
countries. The empirical estimation of Thirlwall's Multilateral Law shows that balance-of-payments
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Setor externo e crescimento na Colombia, 1986-2016: uma abordagem de
crescimento restrito a balanca de pagamentos

Resumo: neste estudo, sdo estimadas as elasticidades da renda e dos pregos no comércio exterior e sua aplicagdo
pratica no modelo de crescimento econémico multissetorial de Thirlwall para seis dos principais parceiros comer-
ciais da Colémbia entre 1986 e 2016. Com o uso de modelos de correcao de erros, podemos fornecer as estimativas
de elasticidades. Os resultados mostram que a Colombia tem uma elasticidade de renda de longo prazo das expor-
tagdes que é mais elastica do que as importacoes e do que a elasticidade de precos das importacoes e exportagoes.
Concluimos que a melhor politica para promover o crescimento econémico da Coldmbia é impulsionar as exporta-
¢Oes; a taxa de cambio ndo representa uma forte influéncia e os beneficios do setor externo dependem do parceiro
comercial, pelo menos com os paises do estudo. A estimativa empirica da Lei de Thirlwall Multissetorial mostra que
as restricdes da balanca de pagamentos dependem da taxa de crescimento das exportac8es e determinam a taxa
de crescimento da economia colombiana.

Palavras-chave: crescimento econdmico; elasticidade; modelo de correcdo de erros; Lei de Thirlwall Multissetorial

Sector externo y crecimiento en Colombia, 1986-2016: Un enfoque de
crecimiento restringido de la balanza de pagos

Resumen: este articulo estima las elasticidades ingreso y precio en el comercio exterior y su aplicacién practica
en el modelo de crecimiento econémico multilateral de Thirlwall para seis de los principales socios comerciales de
Colombia entre 1986 y 2016. Mediante el uso de modelos de correccion del error, proporcionamos estimaciones de
las elasticidades. Los resultados muestran que Colombia tiene a largo plazo una elasticidad ingreso de las expor-
taciones superior a la de las importaciones, asi como la elasticidad precio de las importaciones y exportaciones.
Concluimos que la mejor politica para promover el crecimiento econémico de Colombia es impulsar las exportacio-
nes, ya que el tipo de cambio no ofrece una fuerte influencia y los beneficios del sector externo dependen del socio
comercial, al menos con los paises estudiados. La estimacién empirica de la Ley Multilateral de Thirlwall muestra que
las restricciones de balanza de pagos dependen de la tasa de crecimiento de las exportacionesy determinan la tasa
de crecimiento de la economia colombiana.

Palabras clave: crecimiento econémico; elasticidad; modelo de correccién del error; ley multilateral de Thirlwall.
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Introduction

In the economics literature there is a wide dis-
cussion around the relationship between income
and price elasticities and economic growth'. Most
studies show a strong correlation among these va-
riables®. Progress in financial and economic inte-
gration worldwide in recent years has boosted the
process of trade cooperation toward liberalization.
In some cases, it has caused severe imbalances in
the balance of payments. The elimination of these
imbalances has been performed essentially with
the sequence of structural adjustment programs
that the International Monetary Fund (IMF) has
recommended; they have focused on suggesting
measures such as the devaluation of the national
currency, reduction of public consumption, limi-
ted expansion of domestic credit, increase in taxes,
wage restraints, etc. (Gafar, 1995).

The success of devaluation as a policy for ex-
change-rate adjustment depends on the elasticities
of export and import prices, that is, whether it
meets the Marshall-Lerner condition (Gafar, 1995).
High elasticity of exports means better prospects
of success for real devaluation to generate income
from exports (Senhadji y Montenegro, 1998).

Since consumer income grows continuously,
modern literature marginalizes the importan-
ce of price elasticities and their role in achieving
competitive advantages’. This statement is con-
vincing, especially for rich countries, where con-
sumer decisions are based on quality, technology
superiority, and advanced services. Based on this
assertion, it is clear that the countries attempting
to improve the competitiveness of characteristics
not related to export prices (captured through the

1 Nilsson (2005) points out that the countries that seek to
improve the competitiveness of characteristics not re-
lated to export prices create a supportive environment
to the attainment of higher economic growth rates; the
same result is produced by having a more elastic income
elasticity in exports.

2 Houthakker and Magee (1969) offer sufficient empirical
evidence on this topic.

3 Conventional economic theory on international trade
links long-term demand for imports or exports to the
growth of (external) national income, the evolution of fo-
reign prices and changes in local currency.

income elasticity of the demand for exports) crea-
te an environment for increased economic growth
(Nilsson, 2002).

For this reason, the greater the income elas-
ticity of exports, the more significant its role in
achieving economic growth. The sensitivity of the
import demand to changes in domestic income
and relative prices is also significant in economic
developments. As mentioned by Palley (2003),
under conditions of increased income in the im-
porting country, if the price elasticity of import is
high, import demand will increase significantly,
which a deterioration of the trade balance will re-
flect. However, imports may decrease if domestic
income increases and domestic production grows
simultaneously. If prices are lower than those
abroad, this will contribute to a fall in imports*.

Consequently, in this context, it is evident that
deducing the estimate of the export and import
sensitivity to changes in prices and income is a
transcendental feature of macroeconomic policy.
Thus, estimating the price and income elastici-
ties is critical for a country, as they can apply itto
many relevant issues of macroeconomic policy:
The effect of monetary and fiscal policies and the
expenditure-changing policies (such as exchange
rate policies, subsidies, and tariffs), the balance of
payments, the impact of restrictions of external
equilibrium on domestic policy measures, the in-
ternational transmission of changes in economic
activity and prices, and the effects on employment
of changes in trade restrictions in the countries
themselves or their partners (Algieri, 2004).

The estimation of trade elasticities has practical
use in macroeconomic models to forecast econo-
mic growth’. The economic literature has widely
explored the relationship between exports and
economic growth is a topic that. Many analyses
confirm their strong correlation. The long-term

4 Abdelhak Senhadji and Claudio (1999), found that the hi-
gher the income elasticity of the demand for exports, the
more powerful will exports be as a driver for growth.

5 Theevolution of foreign trade flows could may have major
implications for small and open economies. The forecast
of income and price elasticity is useful for policymakers
that need to move toward a greater position in foreign tra-
de compared to the rest of the world.

External Sector and Growth in Colombia, 1986-2016: A Restricted Growth Approach to the Balance of Payments
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relationship between trade balance and economic
growth is calculated from conventional equations
for export and import demands based on Thirlwa-
II's Law (Araujo, R. Lima, G., 2007).

The first studies that attempted to estimate fo-
reign trade elasticities came from the IMF foun-
dation. In fact, within the framework used in the
IMF creation, they raised the possibility to keep
exchange-rate control as the core that cannot be
changed without IMF authorization. For this pur-
pose, they estimated on the effect of changing pri-
ces related to trading flows (Harberger, 1957). This
led the first articles to focus on calculating the pri-
ce elasticities of exports and imports, to establish
whether devaluations were effective or not to co-
rrect the trade balance (Orcutt, 1950).

This range of studies includes the pioneers:
Houthakker and Magee (1969). This study focu-
sed on establishing how changes in aggregate de-
mand transmitted from the industrial developing
countries through the growth of real income in
industrialized countries and the growth of exports
in groups of developing countries. Using simple
equations of demand, Houthakker and Magee
(1969) noted that the real income in importing
countries and the competitiveness of prices in ex-
porting countries are the main determining fac-
tors of exports in several developing countries. As
a result, estimates of income elasticities of impor-
ting countries compared to exports of individual
developing countries (excluding Europe and Is-
rael) go from 0.34 (for Brazil) up to 2.01 (for Peru).
Moreover, the average income elasticity calculated
in individual developing countries is approxima-
tely 0.9.

In the case of Colombia, studies by Misas et
al. (2001), Zuccardi (2002), and Hernandez (2005)
have estimated income and price elasticities for
the demand of total imports, consumer goods,
intermediate goods, and non-traditional exports,
using different econometric methods. However,
they have not extended the analysis incorpora-
ting Multilateral Thirlwall’s Law. We can state that
the closest evidence to this topic lies in the study
by Ramirez and Flérez (2017), which estimates
the price and income elasticities of demand for
non-traditional exports from Colombia, sent all

around the world and towards three specific des-
tinations: The United States, the European Union,
and Latin America. The main conclusion is that
the demand for non-traditional Colombian ex-
ports is more elastic than for income than prices in
the analyzed regions.

In short, the document presents a novel con-
tribution, from Thirlwall’s approach, of the effects
on Colombia’s economic growth of its six main
trading partners. It shows that the devaluation
policy is not an effective tool to boost the external
sector and, consequently, the country’s growth.
Thererfore, we can conclude that the incentive
to exports and their diversification is the most
effective economic policy to increase the growth
of Colombia.

The main objectives of this research are: (i)
To estimate the income and price elasticities for
imports and exports of Colombia’s main tra-
ding partners and (ii) to estimate the Multilate-
ral Thirlwall’s Law for the 1986-2015 period. In
consequence, the structure of this paper includes:
the introduction; the second section, which pro-
vides an extension of Thirlwall’s law (1979, 2011)
in multilateral trade relations, and the third sec-
tion, that explains the methodological aspects of
the estimation of equations for the demand of ex-
ports and imports and the reasons to select the
error correction model (ECM).

The ECM is obtained through a two-stage pro-
cess. In the first stage, a regression among the va-
riables in levels or logarithms displays long-term
relationships; subsequently, the residual is remo-
ved from the equation regression to analyze its
order of integration. Suppose the estimated resi-
dual turns out to be stationary. In that case, it can
be argued that there is a long-term relationship
among the analyzed variables, or better yet these
variables are cointegrated. The coefficients obtai-
ned in this first stage represent the long-term dy-
namics of the model and stand out as long-term
elasticities.

The empirical results are presented in the next
section, focusing on a practical application of the
estimated income elasticities in the framework of
a Multilateral Thirlwall model, attempting to ex-
plain the low growth of the Colombian economy.

» G.Sanchez Pérez « J. E.Sdenz Castro » L.A. Higuera Cérdenas
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The conclusions and bibliography are in the final
section.

Thirlwall’'s Model and Some
Extensions

Thirlwall’s model is an important alternative to
explain differences in growth between developed
and developing countries (Cimoli et al., 2009).
Thirlwall’s law states that the ratio between the
income elasticity of the demand for exports and
the income elasticity of imports multiplied by the
growth rate of the world’s GDP can determine the
growth rate of a country in the long term. Althou-
gh Thirlwall, in his original 1979 article, studied
only a group of developed countries, McCombie
(1997) subsequently reinforced this law by taking
a more significant number of countries.

The search for more evidence of Thirlwall’s
Law has produced some extensions because it has
been found that developing countries often have a
growing deficit in their current accounts prima-
rily funded by capital inflows. Thus, Thirlwall’s
equation has been amended to allow capital flows.
They applied the transformed model to a group of
developing countries, and found that capital flows
are relevant to explain some of their growth rates;
for example, Brazil, Tunisia, Pakistan, and India.
They developed two direct extensions of Thirlwa-
II’s model (1979) in the 2000s, based on McCom-
bie’s theoretical model (1993).

In 2003, Professor Nell extended the analysis of
Thirlwall’s law to bilateral relationships. Although
there has been strong criticism around this model
because it considers that a country should have a
balance of payments with all partners, we cannot
ignore that it has provided relevant information
on the importance of considering the multilateral
agreements of countries. This model was exten-
ded initially by incorporating a country’s trade
relations with the rest of the world. Subsequently,
a more generalized version was developed, consi-
dering that a country may have multilateral trade
relations. The author showed that trade partners
might affect the exports of a different country.
The main finding of this model referes to the fact
that the policy implications of the generalized

growth model of the balance of payments present
a different perspective than the specific balance of
payments.

In Nell’s model, they explain a country’s long-
term growth rate by the relationship between the
weighted average of exports of each trading part-
ner and the weighted average of income elasticities
for imports of each trading partner. Although the
model originally considered only two partners, it
can be extended to several countries.

Incorporation of the multilateral
model into the original
Thirlwall’'s law

To derive the multilateral model, it is necessary to
begin with the original Thirlwall model (1979). In
this model, the growth rate in the long term co-
mes from a simple model of the current account
balance that finds its support in three equations:
1) The role of import demand, 2) the role of export
demand, and 3) the condition of balance. We re-
present these functions as follows:

PX =P M 3)

M gathers imports in real terms, P are domestic
prices, and are external prices (both expressed in
foreign currency), Y is the national real GDP, X are
exports in real terms, and Z is the world’s real GDP.
The Greek parameters are (positive) elasticities. By
taking the growth rates and replacing the first two
equations (1) and (2) in the condition of balance
(3), and by solving the national real growth rate,
we can obtain Thirlwall’s Law (). In this case, the
dots on the variables indicate growth rates.

(1—¢—¢)(15—P'F)+az' @)
BP T
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To extend equation (4) to a multilateral model,
we assume that each country “i” has “n” trading
partners j = 1, ..., n. By exploiting the fact that the
country exports “i” to country “j” coincide by de-
finition with the imports from country “;” from
a country “i”, then . Thus, using equations (1), (2)
and (3), we can extend the model by using the fo-

llowing equations:

v
M = (i) v ©)
ij PJ i
P, —W; T
Wl o
n n
Pij§1 Mji = j§1 PjMij @)

Where represents the actual imports of part-
ner “j” and country “i”, Pi are the prices for coun-
try i, are the prices for country j, i is the real GDP
of country i, are the actual exports of country i to

partner country j, and j is the real GDP of country j.

By replacing (5) and (6) in (7), we obtain the
following:

Py (L)%Y o3P (i)%y "8
ij:1 Pf j =1 j Pj i

Considering that the shares of imports and ex-
ports in the market of country j in country i can be
expressed by the following equations:

PM.
W, = ©

M.X
v =—=2L (10)
ij X
m,
J
Substituting (9) and (10) in (8) and making al-
gebraic manipulations, we can observe multilate-
ral Thirlwall’s Law in the following mathematical
expression:

jglkif[vif(l_w‘f)_vﬁwﬁ]+jzV LAY

- JEItd

Yi,BP - n

In this equation, are the relative bilateral pri-
ces, is the import share of country j within coun-
try i. ij is the relative price elasticity of imports of
country i compared to partner j. is the export sha-
re in the total of country j compared to country i.
ji is the relative price elasticity of imports of coun-
try j compared to country i. is the income elasti-
city of imports of country j compared to country
i. j represents the GDP of partner j. is the income
elasticity of imports of country i compared to part-
ner j. All parameters have a positive sign, and the
dot on the variables indicates the growth rate.

Assuming that the relative prices are constant,
that is to say, is equal to zero, we reduce equation
(11) to the following expression:

n .
* Elvﬁntij
iMBP ™ (12)

In equation (12), we found that the rate of long-
term multilateral growth () depends on the struc-
ture of imports and exports and the difference in
the growth rate of trading partners. We can arrive
to some insights from the above equation:

(i) An increase in the growth rate of country j
(i.e., ) has a positive effect on . Similarly, a higher
income elasticity of exports and a higher partici-
pation of partner j within the total exports implies
an increase of multilateral Thirlwall’s Law; (ii) an
increase in the market shares of the bilateral ex-
ports, , has a positive effect on , provided that the
actual bilateral exports are growing at a positive
rate; (iii) an increase in the market share of bila-
teral imports, , has an ambiguous effect on , since
it is more likely to be negative if the income and
price elasticities of bilateral imports are higher; (iv)
an increase in the growth rate of relative bilateral
prices, , has a negative effect on , provided that the
weighting of market shares between i and j fulfills
the Marshall-Lerner Law.

» G.Sanchez Pérez « J. E.Sdenz Castro » L.A. Higuera Cérdenas
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Empirical Estimate for Colombia

Methodology, sources of
information, and data

The data used to calculate income and price elas-
ticities for exports and imports of the six selected
countries are drawn from the national accounts
based on the information collected from the World
Bank, the National Administrative Department of
Statistics (DANE, 2020), and the Bank of the Re-
public of Colombia. Therefore, 1986 to 2015 is the
analysis period, and we express the series in 2010
prices.

The model

Through an ECM® we performed the calculation
of income and price elasticities for exports and
imports. This model is used regularly to relate in-
tegrated variables of I order (1) that show relations-
hips of balance.

ECM is obtained through a two-stage process.
In the first stage, a regression among the variables
in levels or logarithms is estimated to display long-
term relationships. Subsequently, the residual is re-
moved from the equation regression to analyze its
order of integration. If the estimated residual turns
out to be stationary, i.e., integrated of I order (0), it
can be argued that there is a long-term relationship
among the analyzed variables, or better yet that

these variables are cointegrated®. We obtained the
above because the linear combination of I order in-
tegrated variables (1) results in a variable of a lower
order of integration. The coefficients obtained in
this first stage represent the model’s long-term dy-
namics and stand out as long-term elasticities.
The second stage is to estimate the short-term
relationships® obtained upon calculating the model
using the variables in differences and adding the
residual of the one-period-lagged, long-term equa-
tion as an explanatory variable. The coefficient of
this last variable is known as the error correction
term; it measures the diversion percentage of the
long-term relationship corrected in each period.
The higher its value, the quicker errors are correc-
ted. Coeflicients of this model are short-term elas-
ticities and we can interpret them as changes that
occur over a period compared to the prior period.

Mathematical representation of the
ECM

Based on equations (5), (6), and (7), we can estima-
te the ECM for exports and imports through the
following equations:

Imports:

LM, =, (13)

+B. InY +vy InTCB. +¢.
l]lp it l]lp ij,t ij,t

An ECM combines variablesin levels and first differences. The relationships established among variables in levels (long-term
relationships) perform as a servomechanism involved in the relationships among the differentiated variables (changesin the
variables) to take the relationship back to its level of long-term balance.

An ECM can be formally expressed as:, where polynomial in the lag operator complies with: A(0) = and A(1) has all the finite
elements; and, finally,

The concept of co-integration refers to a long-term balance among two or more variables. The economic interpretation of the
cointegration is that when two or more variables are in a relationship of balance in the long term —even the series themselves
can deviate from the balance,- they will be closer in the long-term balance. It means that a non-stationary variable could
have a long-term relationship with other non-stationary variables if the deviation from this long-term relationship is sta-
tionary; it implies that these variables are cointegrated and do not create a spurious regression. In economic literature, the
most commonly used methods to estimate the cointegration relationships among the variables are: Residual-based Engle and
Granger Test (1987); Johansen Test (1988, 1991) and Johansen and Juselius Test (1990); Fully Modified OLS Procedure (FM-OLS)
developed by Phillips and Hansen (1990); Autoregressive Distributed Lag Modeling Approach (ARDL) developed by Pesaran
and Shin (1995, revised in 1997), Pesaran and Pesaran (1997) and Pesaran, Shin and Smith (1999); as well as the Dynamic OLS
Procedure (DOLS) developed by Stock and Watson (1993).

They measure changes in a period compared to the prior period.

External Sector and Growth in Colombia, 1986-2016: A Restricted Growth Approach to the Balance of Payments
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1
ALMU. = ai]_p + k}j:o(ﬁij'tikEpAlnYi’tik) + ‘

¢ [/
1

IEO(Yij,t_kcpAlnTCBijrt_k) +8  de

(14)

ijt—1

indexes the actual imports of Colombia from
each trading partner “j” at each moment in time
“t”; represents Colombia’s GDP at each moment in
time “t”; is the type of bilateral real exchange rate
of Colombia with each trading partner “;j” at each
moment in time “t”; is the income elasticity of
Colombian imports with each trading partner ;7
is the price elasticity of Colombian imports with
each trading partner “j; and refer to the short-
term and long-term, accordingly; § is the error co-
rrection factor; In is the Napierian logarithm; and
A is the first-difference operator.

Exports:

.+ B InY
L, Ji,, Jjit

+ yjilplnTCBﬁ't + sﬁ't (15)

1
ALM =, + EO(Bﬁ’tkmAlnYﬂ'tk) +

(16)

1
» (yﬁ't_kprlnTCBﬁ’t_k) + o8¢ +e

— Ji,
k=0 Jit—1

In this case, represents the actual exports of
Colombia to each trading partner “;j” at each mo-
ment in time “¢”. represents the GDP of each tra-
ding partner “j” from Colombia at each moment
in time “t”. gathers the bilateral real exchange rate

of Colombia with each trading partner “;j” at each

moment in time “¢”. is the income elasticity of Co-
lombian exports with each trading partner “j”. is
the price elasticity of Colombian exports with each
trading partner “j”. and refer to the long-term
and short-term, accordingly. § is the error correc-
tion factor. is the Napierian logarithm, and A is

the first-difference operator.

Empirical results of the model

We implemented the following phases o estimate
the export and import elasticities:

Unit root- The first step was to apply the Augmented
Dickey-Fuller (ADF) Test and the Phillips-Perron
(PP) Test to determine the order of integration for
each variable involved in the import and export
models. We applied both tests to all the time series
included in each equation-regression, both in levels
and first difference. Table 1 shows in the first column
the order of integration of each of the variables in-
volved in the model. The second and third columns
reflect the values obtained for the Augmented Dic-
key-Fuller and Phillips Perron tests of the series in
levels. Third and fourth columns present the critical
values of the two tests. Fifth and sixth columns show
the values of the two tests (Augmented Dickey-Fu-
ller and Phillips Perron) for the series in differences.
The last columns show the critical values of the two

tests in differences.

The results let us to conclude that the values
obtained (Zt) for the variables in levels for the Dic-
key-Fuller Augmented and Phillips Perron con-
trasts do not permit rejecting the null hypothesis of
the existence of a unit root, which suggests that the
variables considered in the study, have no constant
meaning and its variance varies over time. This
result is the opposite when we differentiate the va-
riables from the statistics obtained (AZt), which
allows rejecting the null hypothesis and accepting
the alternative hypothesis, that is, that they do not
have a unit root.

» G.Sanchez Pérez « J. E.Sdenz Castro » L.A. Higuera Cérdenas
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Table 1. Unit Root Test
AY = p+B,+ pY,  +XCAY,  +U

Equation 1

Ip It 5 % Valor AZ(t 5% valor critico
Variable ADF PP ADF PP ADF PP ADF PP
LPIB (USA) I(1) -2.11 -0.74 -2.97 -3.57 -3.17 -3.11 -2.97 -2.97
LPIB Brasil I(1) -2.06 -2.06 -3.57 -3.57 -4.17 -4.29 -3.58 -3.58
LPIB México  I(1) -2.20 -1.89 -3.58 -3.57 -5.61 -11.41 -3.58 -3.58
LPIB Canadd  I(1) -2.09 -1.23 -3.58 -3.57 -3.56 -3.42 -2-97 -2.97
LPIB Holanda  I(1) -1.30 -0.43 -3.58 -3.57 -2.99 -2.98 2,97 -2.97
LPIB China I(1) -0.36 -0.49 -2.97 -2.97 -4.02 -3.86 -2.98 -2.98
LPIB I(1) -1.83 -1.66 -1.83 -1.66 -3.32 -3.30 -2.97 -2.97
Lx USA I(1) -1.92 -1.92 -3.57 -3.57 -4.91 -4.95 -3.58 -3.58
Lx Brasil I(1) -1.70 -1.71 -2.97 -2.97 -4.22 -6-23 -2.98 -1.95
Lx México I(1) -3.02 -1.79 -3.59 -3.57 -4.96 -5.04 -3.58 -3.58
Lx Canada I(1) 1.66 1.66 -1.95 -1.95 -6.02 -1.57 -1.95 -1.95
Lx Holana I(1) -0.90 -1.13 -2.97 -2.97 -4.63 -4.63 -2.97 -2.97
Lx China I(1) 1.1 1.26 -1.96 -1.95 -1.16 -8.84 -2.98 -1.95
LxLm USA I(1) -2.36 -2.39 -3.57 -3.57 -5.50 -5.50 -3.58 -3.58
Lm Brasil I(1) -3.39 -2.10 -3.61 -3.57 -4.47 -4-39 -3.58 -3.58
Lm México I(1) -3.52 -2.28 -3.58 -3.57 -4.84 -5.34 -3.58 -3.58
Lm Canada I(1) 0.93 1.35 -1.95 -1.95 -9.10 -8.88 -1.95 -1.95
LmHolanda  I(1) 0.44 0.68 -1.95 -1.95 -6.87 -1.87 -1.95 -1.95
Lm China I(1) -1.66 -1.51 -3.57 -3.57 -4.15 -4.55 -3.58 -3.58
LITCB USA I(1) 0.40 0.30 -1.95 -1.95 -3.44 -3.57 -1.95 -1.95
LITCB Brasil ~ 1(1) 0.74 0.97 -1.95 -1.95 -1.21 -7.50 -1.95 -1.95
LITCB México  1(1) 0.73 0.58 -1.95 -1.95 -3.75 -3.70 -1.95 -1.95
LITCB Canada  1(1) 0.27 0.23 -1.95 -1.95 -4.19 -4.13 -1.95 -1.95
LITCB I(1) 0.11 0.15 -1.95 -1.95 -5.52 -5.64 -1.95 -1.95
Holanda
LITCB China  I(1) -0.26 -0.16 -1.95 -1.95 -7.05 -6.95 -1.95 -1.95

Notes: The test is performed for all variables. The GDP is the Gross Domestic Product of the corresponding country, X are exports, M
are imports, and RERI is the real exchange rate index. All the variables are taken in logarithms (L).

Source: Author calculations. Data from DANE, Bank of the Republic, and the World Bank.
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Estimate of long-term and short-
term elasticities

Upon verifying the unit root test for the variables
involved in each model, we estimated equations
or the export and import demand in Brazil, Can-
ada, China, the United States, the Netherlands and
Mexico. These countries were selected taking into
account their share in the total foreign trade and
various trade agreements they have entered into
with Colombia. The GDP growth rate in Colom-
bia for the 1986-2015 period was 3.56 %. The share
of the external sector in this growth was 29.4 %.
The countries that made the more significant con-
tribution were: United States (34.5 %), Venezuela
(6.4 %), Germany (5.1 %), Japan (4.2 %), China

(3.9 %), Mexico (3.6 %), Brazil (3.0 %), the Nether-
lands (2.1 %), and Canada (1.9 %).

We outline the used equations in section 3.2.1,
and performed the procedure described in the
initial section of 3.2.1, i.e., we estimated the rela-
tionships of exports and imports in logarithms,
and extracted its residual, such residual was then
subject to the stationary test (Table 2)'°. Then the
difference equations were estimated, adding the
one-period-lagged residual of the equation in
logarithms.

Tables 3 and 4 show the income and price elas-
ticities of exports and imports, in the long-term
and short-term for all the remaining variables con-
sidered. They also show the magnitude of the error
correction factor.

Table 2. Unit Root Test of the residuals for long-term equations

Critical Values Mc Kinnon (2010)

Country “t" Exports “t" Imports 0=0,01 0=0,05

Brazil -3.757 -4.510 -4.293 -3.740 -3.452
Canada -4.809 -6.350 -4.663 -4.119 -3.835
China -4.793 -3.929 -4.663 -4.119 -3.835
United States 3.748 -3.783 -4.293 -3.740 -3.452
The Netherlands -4.561 -4.106 -4.663 -4.119 -3.835
Mexico -4.064 -4.528 -4.293 -3.740 -3.452

Notes: All waste were stationary.

Source: Calculation by the authors based on data from the DANE, Bank of the Republic, and the World Bank.

10 In all cases, the null hypothesis of unit root for residuals
of long-term equations type (1) and type (3) is rejected,
thus they can be considered stationary.
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Table 3. Long-Term Elasticities for Six Trading Partners of Colombia

Country Long Term Elasticities Difference

Exports Imports Income

Income Income
Brazil 2.86 0.81 1.62 0.55 1.24 0.26
Canada 1.46 0.39 0.75 -1.05 0.71 1.44
China 278 3.44 6.95 -1.13 -4.17 4.57
United States 1.47 0.17 1.19 0.19 0.27 -0.02
Holland 1.39 0.36 0.73 1.25 0.66 -0.88
Mexico 3.44 1.64 2.90 0.24 0.54 1.40

Notes: The coefficients of income elasticity are significant at 0.99, while they were not significant for prices. Columns 2, 3,4 and 5 are
income and price elasticities of exports and imports, accordingly. The last two columns (6 and 7) are the difference between income and
price elasticities in exports and imports, accordingly.

Source: Calculation by the authors based on data from the DANE, Bank of the Republic, and the World Bank.

Table 4. Short-term Elasticities for Six Trading Partners of Colombia

Country Short-Term Elasticities Difference

Exports Imports

Income Price V. Adjust. Income Price V. Adjust. Income Price
Brazil 3.10 0.19 -0.48 1.98 0.02 -0.23 m 0.16
Canada -0.05 0.90 -0.95 3.86 -1.32 -0.93 -3.91 2.22
China 121 3.02 -0.98 0.89 -0.92 -0.11 11.22 3.94
EE.UU. 0.21 0.50 -0.39 2.23 0.56 -0.33 -2.02 -0.06
The Netherlands ~ -6.84 0.52 -0.12 3.61 1.28 -0.85 -3.73 -0.76
Mexico 2.35 0.73 -0.61 4.61 0.01 -0.37 -2.26 0.72

Note: The coefficients of income elasticity are significant at 99 %, while they were not significant for prices. V. Adjustment is the annual
percentage rate used to correct the diversion of the long-term relationship for both imports and exports.

Source: Calculation by the authors based on data from the DANE, Bank of the Republic, and the World Bank.
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Analysis of Results

Based on the estimates in tables 3 and 4, we can
argue that —except for China- Colombia has a
long-term income elasticity of exports that is more
elastic than imports of the selected trading part-
ner group. As for the price elasticity of imports and
exports, although most coefficients yielded the ex-
pected signs for most countries, they turned out
to be not significant, allowing us to conclude that
the exchange rate does not offer a strong influence,
at least with these countries. However, since each
trading partner’s characteristics vary, and estima-
tes’ values vary, the income and price elasticities
are analyzed below in disaggregated manner to
extract individual characteristics.

In the case of Brazil, the results show that Co-
lombian exports are highly sensitive to changes in
Brazil’s income. While the income elasticity of ex-
ports shows a value of 2.86, the income elasticity
of imports was 1.62. The price elasticity of exports
in both functions was not significant (although the
sign for the price elasticity of export demand was
the expected sign), reflecting the scarce strength
of the real exchange rate on trade with Brazil. The
error correction term shows a higher speed of ad-
justment on the side of exports (48 %) compared to
imports (23 %).

Concerning trade with Canada, the results in-
dicate that, in the long term, if the domestic in-
come of this trading partner increases by 1 %, then
the demand for goods from Colombia (exports)
will increase by 1.46 %, and the imports will only
affect by 0.75 %, in the case of a GDP increase in
Colombia. Concerning price elasticity, the signs
were those expected in both cases (although the
coeflicient of price elasticity for exports was not
significant), i.e., positive for exports and negative
for imports, indicating that a devaluation of the
real bilateral exchange offers advantages to in-
crease exports and disadvantages for imports. The
adjustment speed of errors has similar values, sug-
gesting that the two functions are adjusted period
by period at an average rate of 94 %.

The China estimates for the elasticity of im-
ports and the elasticity of exports reveal that both

are elastic, although the difference between these
two is almost double. Long-term income elasti-
city in the import model reached a value of 6.95,
whereas for exports, that figure was 2.78. Thus, if
Colombia’s internal income increases by 1 %, im-
ports grow by almost 7 %, i.e., 4.17 % higher than
the percentage achieved by a 1 % increase in Chi-
na’s GDP. The estimators for price elasticity of im-
port and export demand were not significant for
imports and significant at 10 % for exports. These
results suggest the lack of effectiveness of the real
exchange rate to reverse the negative trade balance
that Colombia experienced with this country. Ex-
ports reach the adjustment factor at 98 %, while
imports reach it at 11 %.

The United States results indicate that the elas-
ticities of import and export income are elastic
(greater than 1), although it must bear in mind that
the difference is only 0.27. This means that —in the
long term- if the US domestic income increases by
1 %, then the export demand increases by 1.47 %,
whereas if the Colombian GDP increases by 1 %,
imports from the United States will be affected by
1.19 %. The statistical data that collect the price
elasticities of exports and imports were found to
be non significant, thus showing the little relevan-
ce of the exchange rate in the decisions of foreign
trade with this country. The error term adjustment
occurs more on the export side (39 %).

The Netherlands’ elasticities show that if the
economic agents in the Netherlands raise their in-
come by 1 %, Colombian exports to this country
will increase by 1.39 %. The effect is lower on the
import side (0.73 %) since the import demand is
inelastic to changes in the Colombian GDP. The
price elasticity of import and export demand was
insignificant, showing that the exchange rate po-
licy does not exert pressure on foreign trade with
this country. The error correction term shows a hi-
gher adjustment on the side of exports (48 %) com-
pared to that of imports (23 %).

Finally, the elasticities estimated for Mexico
show a positive difference in exports compared
to that observed in imports. While a 1 % increase
in Colombia’s domestic income increases imports
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from Mexico by 2.90 %, exports increase 3.44 %
when the Mexican GDP grows. As for the price
elasticities, the coeflicients for both variables were
significant for exports and not significant for im-
ports, suggesting that the real exchange rate is not
neutral for exports, contrary to the situation of
imports. Furthermore, since the error correction
term dropped 0.61 % for exports and 0.31 % for
imports, we can infer that the adjustment is faster
on the export side.

In conclusion, among the countries in the
study, except for China, Colombia has a long-term
income elasticity of exports that is more elastic
than imports; and the exchange rate does not of-
fer a strong influence, at least with this cohort of
countries. Despite the existing papers in Colombia,
there is no other paper with characteristics similar
to this research. Ramirez and Florez (2017) made
an inquiry that approaches this study; they esti-
mated income and price elasticities of demand but
in non-traditional exports. In any case, the main
conclusion of these authors is that the demand for
non-traditional Colombian exports is much more
elastic for income than for prices in the analyzed
regions.

Multilateral Thirlwall's Law and the
Bilateral Contribution

Equation (12) is used to estimate Multilateral Thir-
lwall’s Law for Colombia, and the contribution of
each trading partner to its total. In this regard, we
can obtain the bilateral contribution for the six
countries involved in the study through the fo-
llowing equation (see Nell 2003):

AY T .
Brazil jBrazil¥

Brani + x +

Table 5 shows the values for each expression
contained in equation (17). Column (1) gathers
the elasticity of exports for each trading partner
(; column (2) outlines the elasticity of imports (;
column (3) shows the growth rate of six trading
partners (; column (4) captures the share of ex-
ports within the total (; column (5) reflects the
participation of imports in the total (; column (6)
represents the product between column (1) and (4),
i.e., the elasticity of exports multiplied by the per-
centage share of exports within the total; column
(7) gathers the result of multiplying the elasticity of
imports by their share within the total against the
GDP growth rate for each country; and column (8)
contains Multilateral Thirlwall’s Law, .

Upon analysis of the results of this table, the
following can be inferred: Multilateral Thirlwall’s
Law for Colombia (taking the six trading partners)
for the period 1986-2015 is 2.06, a figure that is be-
low the growth rate of the economy, and reached
3.56 %. This indicates it is a good predictor to fore-
cast the growth of Colombian economy.

The most interesting analysis of this result is
seen when the review is extended to the contribu-
tion of each country to the obtained (23.68 %). The
greatest contribution is made by The Netherlands
with 14.98 %, due to two important facts: (i) while
the share of their exports reaches 3.3 %, their con-
tribution to the total import market does not reach
1 %, and (ii) the income elasticity of exports is elas-
tic, while the income elasticity of imports is inelas-
tic; this generates a trade surplus for Colombia.

It is not surprising to see that a country like
China -which yields the highest growth rate of

V., T :
China  jChina ¥Chinag
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its GDP (8.77) - does not represent a significant
weight in its contribution to 1.03). We can explain
this situation dut to the strong difference between
the income elasticity of imports and exports (4.17
in favor of imports) and the contribution to for-
eign trade by this country (4.2 %, the difference
between the contribution of imports and exports
within each total).

We explain the United States contribution in
(3.73) with two reasons: (i) The difference between
the income elasticity of the external sector (ex-
ports and imports) is not significant (0.28 %), and
(ii) while the contribution of this country in the

external sector reaches 37.8 %, their share in total
imports represents 31.2 %; i.e., there is a positive
difference toward the export sector at only 6.6 %.

The contribution of Canada in reaches the
1.987 %; which we by a greater elasticity of exports
compared to imports, and a greater difference
within the total exports compared to imports.

Although Brazil and Mexico show greater ex-
port elasticity than the import elasticity, they rep-
resent a very low contribution in (1.16 and 0.78 %,
respectively); we explain this by their small contri-
bution to the export market and their high contri-
bution to the total of total imports.

Table 5. Thirlwall's Law and its contribution to six trading partner countries of Colombia

LS Ty ij Vi Mg VT Ty Vit 1’:1 ?efap
Brazil 2.86 1.62 2.381 0.013 0.047 0.037 0.075 0.088 1.162
Canada 1.46 0.75 2312 0.011 0.026 0.016 0.019 0.038 1.987
China 2.78 6.95 8.772 0.017 0.059 0.049 0.412 0.425 1.032
EE.UU. 1.47 1.19 2.506 0.378 0.312 0.554 0.371 1.388 3.737
Holland 1.39 0.73 2141 0.033 0.009 0.045 0.006 0.097 14.982
México 3.44 2.90 2.576 0.015 0.057 0.050 0.165 0.129 0.784
Total 0.751 1.050 2.166 2.064

Notes: This table shows the values for each expression contained in equation (17). Column (2) gathers the elasticity of exports for each
commercial partner (; column (3) is the elasticity of imports (; column (3) shows the growth rate of six commercial partners (; column (5)
captures the share of exports within the total (; column (5) reflects the participation of imports in the total (; column (5) represents the
product between column (1) and (4), i.e., the elasticity of exports multiplied by the percentage share of exports within the total; column
(8) gathers the result of multiplying the elasticity of imports by their share within the total against the GDP growth rate for each country;

and column (10) contains Multilateral Thirlwall's Law, .

Source: Calculation by the authors based on data from the DANE, Bank of the Republic, and the World Bank.

Dynamics of the multilateral
contribution of each trading
partner.

Figure 1 contains the dynamics of the multila-
teral contribution to Colombian growth under

Multilateral Thirlwall’s Law, for each of the six
countries considered in the analysis. We obtai-
ned the calculation of for the 1987-2017 period
assuming that the income elasticities of imports
and exports remain constant over time. In gene-
ral, we note that Multilateral Thirlwall’s Law has
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been moving within the circle of its average in all
countries. However, it is important to note that the
movements of the numerator (v;;7;¥;) have been
mainly due to changes in the countries’ domestic
income growth rate.

The component that corresponds to the contri-
bution of exports within the total has not recorded
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substantial amendments (except for the Nether-
lands) to allow inferring that trade relations with
these countries have been evolving toward a po-
sitive balance, i.e., a larger movement of exports
compared to imports.
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Figure 1. Dynamics of “Multilateral Thirlwall’'s Law” for each trading partner.

Source: Calculation by the authors based on data from the DANE, Bank of the Republic, and the World Bank.

It is worth highlighting that China, Colom-
bia’s largest trading partner with the greatest av-
erage growth rate (8 %), has a null dynamic in the
numerator because it has been cushioned with a
higher increase in the share of imports compared
to the findings for exports. The United States

does not reflect significant changes in because, al-
though a higher elasticity of exports and a sienifi-
cant share of them affects the numerator (¥iiji%5),
the denominator (#;;7;;) exerts an upward force
caused by a significant market share of imports
within the total.
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Conclusions

The comparative analysis of income elasticities of
exports for Brazil, Canada, the United States, the
Netherlands, and Mexico proved to be more sensi-
tive to income changes in these countries than the
elasticity of imports affected by changes in Colom-
bia’s GDP; it means that if the domestic income of
this countries grows, the demand for Colombian
exports increases. The opposite was found in the
case of China, i.e., the elasticity of imports nearly
doubles in sensitivity to the elasticity of exports,
evidencing that Colombia is at a disadvantage in
the trade share with this country. This implies that
one way to stimulate growth in Colombia is to pro-
mote trading activity with these countries, espe-
cially exports, except for China.

Although the coefficients that accompany the
price elasticity of exports and imports —i.e., the
real bilateral exchange- yielded the expected sign
in most cases, they turned out to be statistically
not significant; this allows arguing that this index
(devaluation) is not effective as a tool to influence
the trading outcome or, in other words, a large part
of the products and services are marketed inde-
pendently from the variability of the real exchange
rate. This implies that the exchange policy is not
useful in boosting the external sector of Colombia,
at least with the six countries in this study. This re-
sult contrasts with the devaluation policy that has
traditionally been applied in Colombia to boost
exports.

The results of the short-term dynamics of the
model show that the difference in the bilateral real
exchange rate (exports and imports) in the loga-
rithm is not statistically significant. In contrast,
the results of the difference between Colombia’s
domestic income in the logarithm and the coun-
tries analyzed were significant (at a 5 % level). This
means that the demand for imports and exports
reacts immediately to domestic income changes
and not to actual bilateral exchange variations.

The coefficient that collects the error correction
term (ECM), which is the speed of adjustment in
time, was significant, and the expected sign was
obtained for all countries. However, it was found
that the highest values of this coefficient occurred

in Canada, China, and Mexico, showing signs of
a quick adjustment to the balance. In the case of
Canada and China, around 91 % of the imbalance
in the previous (annual) period is adjusted to the
long-term balance in the current period. In other
words, in the absence of changes in other variables,
the high coefficient indicates a quick adjustment
to the balance among variables. The country that
showed the lowest adjustment in long-term rela-
tionships was the Netherlands with 12 %. On the
side of imports, the highest coeflicients were obtai-
ned by the Netherlands (85 %) and Canada (93 %),
while the lowest was China (11 %).

Multilateral Thirlwall’s Law of Colombia yield-
ed a value of 2.06 % that, compared to the econo-
my’s growth rate in that period (3.56 %), is lower,
suggesting that it is a good predictor of behavior
for the economic growth of the economy. Howev-
er, it only gathered the effects of six countries.

The analysis of the contribution by each coun-
try to Multilateral Thirlwall’s Law showed that the
Netherlands is a favorable partner for Colombia,
mainly due to the positive difference in its weight-
ing or trading share (i.e., the share of exports with-
in the total was more dynamic than that offered by
imports). China, on the contrary, showed a high-
er sensitivity of imports to the Colombian GDP,
and its contribution to foreign trade was higher in
imports.

Brazil and Mexico are countries that —consider-
ing the income elasticities of exports and imports
and their trading shares in the external sector- do
not offer important advantages for Colombia. The
results of the United States show that, while it is
true that they are the leading trading partner of
Colombia, their contribution to exports and im-
ports and the slight difference in the income elas-
ticities do not show any structural dynamics that
allow changing such composition or any greater
trading advantages for the future.

The domestic income of partner countries is
the factor that has mainly determined the behav-
ior of Multilateral Thirlwall’s Law, indicating that
Colombia’s commercial structure with these coun-
tries has not changed substantially. This shows
there have been no policies and strategic and de-
termining bilateral and multilateral agreements
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that allow the country to take advantage of its
trade balance, particularly derived from the high-
er income elasticity of exports that Colombia has
with this set of countries.

From the point of view of the trade balance,
these results indicate that —given the situation of
Colombia with these countries - significant chan-
ges or reductions in the trade deficit could occur
if there are greater dynamics of the GDP of such
partners and a final recomposition of the country’s
export structure. The results indicate that for Co-
lombia to boost its growth, it is necessary to re-
think its trade policy and productive structure.

Finally, in terms of commercial and econo-
mic policy, this work shows that (i) the Thirlwall
model is a valuable and adequate tool to explain
and understand the effects of the external sector
on the growth of the Colombian economy; (ii) the
promotion and diversification of exports are the
most appropriate economic policies to boost the
external sector and Colombian growth; and, (iii)
devaluation is an inefficient policy to boost the
Colombian external sector. These results largely
coincide with the national and international litera-
ture Gouvea, R. Lima, G., 2010 y 2013; Romero, J.,
McCombie, J., 2016.
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