DIGITALEL ARCHIU

ZBW - Leibniz-Informationszentrum Wirtschaft
ZBW - Leibniz Information Centre for Economics

Cieslik, Andrzej

Article

Globalization, international trade, and human

development

Provided in Cooperation with:

Czech journal of social sciences, business and economics

Reference: Cieslik, Andrzej (2016). Globalization, international trade, and human development.

This Version is available at:
http://hdl.nandle.net/11159/633

Kontakt/Contact

ZBW - Leibniz-Informationszentrum Wirtschaft/Leibniz Information Centre for Economics

Disternbrooker Weg 120

24105 Kiel (Germany)

E-Mail: rights[at]zbw.eu
https://www.zbw.eu/econis-archiv/

Standard-Nutzungsbedingungen:

Dieses Dokument darf zu eigenen wissenschaftlichen Zwecken

und zum Privatgebrauch gespeichert und kopiert werden. Sie
dirfen dieses Dokument nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, auffiihren, vertreiben
oder anderweitig nutzen. Sofern fiir das Dokument eine Open-
Content-Lizenz verwendet wurde, so gelten abweichend von diesen

Nutzungsbedingungen die in der Lizenz gewdhrten Nutzungsrechte.

https://zbw.eu/econis-archiv/termsofuse

=2 B Leibniz-Informationszentrum Wirtschaft
[ . Leibniz Information Centre for Economics

Terms of use:

This document may be saved and copied for your personal and
scholarly purposes. You are not to copy it for public or commercial
purposes, to exhibit the document in public, to perform, distribute

or otherwise use the document in public. If the document is made
available under a Creative Commons Licence you may exercise further
usage rights as specified in the licence.

Mitglied der

Leibniz-Gemeinschaft


https://www.zbw.eu/econis-archiv/
https://www.zbw.eu/
http://hdl.handle.net/11159/633
mailto:rights@zbw-online.eu
https://www.zbw.eu/econis-archiv/
https://zbw.eu/econis-archiv/termsofuse
https://www.zbw.eu/

CZECH JOURNAL OF SOCIAL SCIENCES, BUSINESS AND ECONOMICS VOL.5, ISSUE 2, 2016

Article history: Received 5 February 2016, last revision 22 May 2016, accepted 6 June 2016

GLOBALIZATION, INTERNATIONAL TRADE, AND HUMAN
DEVELOPMENT: A CASE OF CENTRAL AND EASTERN EUROPE

Andrzej Cieslik
University of Warsaw

Jan Jakub Michalek
University of Warsaw

Jerzy Mycielski
University of Warsaw

Abstract

Our paper focuses on estimating the effect of human development on international trade flows
in the global economy with the help of the generalized gravity model. We are particularly
interested in the countries of Central and Eastern Europe (CEECSs). Previous research and
empirical studies also investigated the determinants of trade flows but concentrated only on
traditional gravity variables such as the size of trading partners, factor abundance, technology
differences, and/or distance. Our novel approach introduces the role of aggregate human
development indicators such as Human Development Index and its constituent components on
top of the standard set of gravity model variables. Our findings confirm that both aggregate
and disaggregate indicators of human development influence the volume of international trade
flows.
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Introduction

Our paper investigates the relationship between globalization, international trade flows and
human development with the special focus on Central and Eastern European (CEE) countries.
Several theoretical and empirical articles in the sociological literature study the linkages
between globalization and human quality of life (QOL). For example, Tsai (2007) and Sapkota
(2011) tested of some of these linkages proposed by Sirgy et al. (2004) and found that
globalization had both positive and negative effects on human QOL in the context of developing
countries. In the more recent study for post-transition countries of Central and Eastern Europe,
Cieslik (2014) demonstrated that there was a positive and statistically significant relationship
between globalization and human development in the case of unconditional regressions,
however, when differences in the level of economic development were taken into account the
globalization variable lost its previous statistical significance. Although the aforementioned
studies tried to investigate the effects of globalization on human aspects of development the
empirical efforts to study the opposite relationship are still quite preliminary, especially for
CEE countries, and deserve more theoretical and empirical attention. In particular, the evidence
on the relationship between human development and international trade flows remains scarce.
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Traditional as well as the new trade theory (NTT) stress the importance of various factors for
shaping the pattern of international trade flows. For example, traditional Ricardian trade theory
predicts that differences in technology at country level can create the basis for international
comparative advantage and in turn may affect trade flows. Similarly, the role of labour
productivity is stressed by the latest strand in the NTT initiated by Melitz (2003) that focuses
on firm heterogeneity and shows that export decisions are affected by labour productivity at the
firm level. However, both traditional and new trade theories treat labour productivity at the
country as well as at the firm level as an exogenous variable. In contrast, in our view labour
productivity may in fact depend on stock of human and social capital. Therefore, we can expect
that the higher level of human development may be positively associated with the efficiency of
human capital and thus may positively affect firm productivity and their decisions to export.
The main goal of this paper is to study the role of human development in increasing the volume
of international trade in CEE countries using the theory based augmented gravity model. The
structure of this paper is as follows. In the next section we discuss the concept and measures of
human development in the context of the global economy with the special focus on the case of
CEE countries. Subsequently, we present the analytical framework and discuss data sources
and definitions of our explanatory variables. Finally, we present estimation results. The last
section summarizes and concludes with directions for future studies.

Human Development in Global Perspective: Concept and Measures

Human development is a process in which people can develop their full potential and lead
productive, creative lives in accord with their needs and interests and thus improving the usage
of human capital. According to Gary Becker (1964) human capital is similar to ‘physical means
of production’, such as factories and machines. One can invest in human capital (via education,
training, medical treatment) and one's output depends partly on the rate of return on the human
capital one owns. Human capital accumulation depends on the level of human development. In
particular, various measures of the level of human development, such as the level of education
and quality of the healthcare system, affect human capital formation.

Figure 1: Construction of Human Development Index

DIMENSION A long and A decent standard
healthy life Knowledge of living
[NDICATOR Life expectancy Adult literacy rate Gross enrolment ratio CDP per capita
at birth (GER) [FPP-'J US3)
Adult literacy index GER/index
CIMENSION |ife expectancy index Education index GOP Index

[NDEX
Human development index (HDI)

Source: Human Development Indices (2010)

Human development is a very broad concept that has many dimensions. In our study to
measure the level of human development we use the hybrid Human Development Index
(HDI). The values of this index are available for the period 1970-2010. This index is the
original and best-known composite index of human development. Among the most important
dimensions are: i) healthy life, ii) access to knowledge, and iii) a decent standard of living.
The Human Development Report (HDR), introduced the HDI by combining indicators of
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income, education, and health into a single index. By ranking countries according to their HDI
value, the HDR has helped to shift the debate away from GDP per capita as the only measure
of human development. The construction of the HDI is shown in

Figure 1.
The HD index measures country’s average achievement in attaining:
e A long and healthy life (as measured by life expectancy at birth).
e Access to knowledge (the adult literacy rate and the combined gross enrolment ratio
(GER) in primary, secondary, and tertiary education).
e A decent standard of living (as measured by the GDP per capita expressed in purchasing
power parity [PPP] US dollars).
These three dimensions are standardized to values between 0 and 1, and the simple geometric
mean is taken to calculate HDI value in the range 0 to 1. The equal weights are not crucial for
the level of indices. The application of other weights (e.g. 0.25; 0.25 and 0.5) does not change
significantly the ranking of countries, according to Human Development Indices (2010). The
HDI components include:
e GDP_pc — GDP per capita measured in current US dollars;
e Literacy — adult literacy rate, percentage of population aged 15 and above;
e Life expectancy — expected number of years at birth, expressed in terms of relevant indices
ranging from 0 to 1.
Three thresholds are used to classify HDI values as high, medium or low (at or above 0.800;
between 0.500 and 0.800; and below 0.500, respectively). The differences among countries
with high and low levels of HDI are very important not only in terms of GDP per capita. For
example, the life expectancy in the top 20 countries is close to 80 years, but in one of the bottom
20 countries, life expectancy is only 49 years on average.

The relative position of all CEE countries treated jointly as one group based on HDI
indices, in comparison to EU-15, EU-27, OECD and non-OECD countries is shown in Figure
2. The differences between OECD and non-OECD member states (developing countries)
remain very significant although they decreased slightly over the years. The old member states
of the EU on average are more developed than the whole group of the OECD countries.

Figure 2: Human Development Index: Changes in country groups (1980-2006)
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The differences between the CEE countries and old EU member states (EU-15) are still quite
significant but they are gradually narrowing down over time. Moreover, it can be noted that the
CEE countries experienced a decline in the value of the HDI indices during the transition shock
in the late 1980s and early 1990s. Since that time a divergence between the CEE countries as a
whole and the group of countries which became the new member states of the EU (EU NMS-
12) can be observed.

The changes in the value of the HDI indices for particular CEE countries over time are shown
in Figure 3.

Figure 3: Human Development Index: Changes in CEE countries (1970-2010)
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Source: Own elaboration based on Human Development Indices (2010)

Figure 3 shows more clearly that the value of the HDI declined significantly in all CEE
countries during the period of economic and political transition initiated in the region in the late
1980s and early 1990s. This decline was mainly due to the sharp decline in the level of GDP
per capita and to some extent also in life expectancy following the collapse of the state
healthcare system in many countries of the region. The recovery from the transition shock
varied across the region. In Central European countries including the Czech Republic, Hungary
and Poland the decline in the HDI index was relatively small and short lived. However, in the
Baltic states, such as Latvia and Lithuania, and the Southern European countries such as
Albania and Bulgaria the decline was much bigger but they recovered relatively faster. Finally,
in some countries like Ukraine the decline was deep and recovery slow.

In the next sections we will study the relationship between human development and
international trade flows. In particular we will study the relationship between the HDI index
and its components and bilateral exports using the generalized gravity equation.

Analytical Framework and Data Sources
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According to Anderson and van Wincoop (2004) the gravity equation is one of the most popular
empirical equations that has been successfully used to study the whole range of spatial
interactions in economics for a half of the century. In particular, it has been most often applied
to study the determinants of bilateral trade flows and to assess the impact of various forms of
regional economic integration such as the establishment of free trade areas or introduction of
the common currency.

The gravity equation in its most basic form postulates that the amount of trade between two
countries increases in their sizes, as measured by their national incomes, and decreases in the
cost of transport between them, as measured by the distance between their economic centres.
This relationship closely resembles Newton’s (1687) law of universal gravitation which states
that every particle in the universe attracts every other particle with a force that is proportional
to the product of their masses and inversely proportional to the square of the distance between
the particles.

Although the gravity equation in its basic form does a pretty good job at explaining bilateral
trade with just the size of trading partners and distances between them, however, there is still a
huge variation in trade it is unable to explain. Therefore, in order to improve the performance
of the gravity equation in empirical studies of bilateral trade flows it has been also common to
specify it in a more general form that takes into account also the impact of other factors that
may affect trade.

One of the most frequently used variables to augment the baseline gravity equation is per capita
income. The first formal justification for the inclusion of the per capita income variables was
provided by Bergstrand (1989, 1990) who concentrated on the demand-side. He assumed
complete specialization in production and in order to provide the theoretical justification for the
use of per capita incomes in his estimating equations he had to depart from the standard
assumption of homothetic and identical preferences across countries. Instead, he assumed non-
homothetic preferences in the manner of Markusen (1986), however, his approach was not very
successful empirically (a similar approach based on non-homothetic preferences was also
proposed by Markusen (2013)).

More recently, Cieslik (2009, 2015) demonstrated how the augmented gravity equation can be
derived from a variety of models based on both neoclassical and monopolistic competition
approaches that assume incomplete specialization in production and provided a supply-side
justification for the inclusion of per capita income variables. According to him, income per
capita variables could serve as a proxy for the differences in relative factor endowments
between trading partners.

Per capita incomes constitute an important component of the HDI and will be used as one of
main explanatory variables in the disaggregated analysis of components of the HDI. In our
specification in addition to the standard gravity variables we use also the arable land per capita
of trading partners as a measure of their relative factor endowments. Moreover, we also control
for changes in trade policy that occurred during the period covered by our sample that reflect
multilateral as well as regional trade liberalization (for details concerning trade liberalization in
the CEE countries see Cie$lik and Hagemejer (2011)). Our estimating equation used to study
the determinants of bilateral trade flows, specified in the logarithmic form, is as follows:

InExports;, = a, +a,rep_InGDP, +a, part _InGDP, +a,rep _InLand, +
+,GATT _WTO;,
+a,rep_land _locked + v, part _land _locked + ¢,,Col 45

a,part_InLand; +a; InDistan ce; + o contigy, +a,EU
+a,0ECD

+¢& Zijt +C; + &

it

it
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where:

Exports;, : bilateral exports between country i and j in period t; measured in current US
dollars;
rep_InGDP, : GDP in reporting country i in period t; measured in current US dollars;

rep_InLand, : arable land per capita proxying for the factor proportions in reporting

country i in period t; measured in hectares per person;
part _InGDP, : GDP in partner country j in period t; measured in current US dollars;

part_InLand; : arable land per capita proxying for the factor proportions in partner

country j in period t; measured in hectares per person;
Distance; : distance proxying for the trade cost between country i and j; measured in

kilometres;
contigy, : dummy variable that has an impact on trade cost and takes value 1 if there is

a common border between countries i and j in period t and O otherwise;

EUij:: dummy variable that takes value 1 if both countries are members of the European
Union in period t and 0 otherwise;

GATT_WTO: dummy variable indicating whether both countries are the GATT/WTO
members or otherwise.

OECD: dummy variable indicating whether both trading countries are the OECD
members or otherwise;

LandLocked: dummy variable that affects trade cost and takes value 1 for landlocked
countries and 0 otherwise;

Col45: dummy variable that affects trade cost and takes value 1 for countries having
common colonial past and 0 otherwise

Zij: vector of human development variables that affect labour productivity in country i
and country j in period t. These variables include HDI and its components. The detailed
description of these variables is provided in the next section.

cij: individual country-pair specific effect that may be fixed or random depending on
model specification;

& - error term.

Our empirical specification includes an unobserved effect c; that can be often correlated with
explanatory variables. In this case the joint error term can be defined as: vijt = Cjj + & . We

examine the role of aggregate human development indicators such as HDI as well as its
components. In particular, we aim at verifying three main research hypotheses:

Hypothesis 1: The higher value of Human Development Index (HDI) is positively
associated with larger trade;

Hypothesis 2: The higher value of life expectancy (a proxy for the quality of the
healthcare system and a reflection of the level of social development) should be
associated with larger international trade;

Hypothesis 3: The higher literacy rate, reflecting better access to education and
skills, should be associated with higher levels of international trade.

11
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To verify those hypotheses we used the panel covering all Central and Eastern European
reporting countries and over 150 partner countries (depending on the data availability) over the
period 1970-2009 (this study complements the earlier studies by Cieslik et al. (2012a,b; 2013)
who used different samples of countries and estimation methods).

In our study, we used bilateral trade exports of all countries that were treated as reporters, with
all other countries, that were treated as partners (importers), excluding the smallest countries
with a population less than 200 thousand inhabitants were dropped from the sample. This
yielded a total of more than 200 thousands of bilateral observations.

Our dependent variable is defined as bilateral exports form a reporter to a partner country.
Export data is expressed in current US dollars for exports (gross exports). Trade data comes
from the WITS (World Integrated Trade Solution) database, complied jointly by the World
Bank, WTO and UNCTAD. Macroeconomic data were obtained from the World Development
Indicators (WDI) 2011 database published online by the World Bank in Washington at
www.worldbank.org. Data on distance comes from the CEPII (Centre d’Etudes Prospectives et
d’Informations Internationales) database. Data on social and human development were
obtained from the last edition of Human Development Indices (2010), prepared by United
Nations Development Programme.

Results of estimations

In Table 1 we present two sets of estimation results. First, in columns (1)-(2) we discuss the
general results obtained using the HDI index for the period of 1970-2009. Then, in columns
(3)-(4) we present estimation results for the particular components of HDI. We start with the
discussion of estimation results obtained from the benchmark gravity model with the fixed
effects estimator and later we show the robustness of our results with the random effects
estimator. Our specification of the estimating equation included the extended set of gravity
variables: GDP, distance, and land per capita proxying for factor proportions of the trading
partners. In addition, we included trade policy variables such as membership in the OECD, EU,
and GATT-WTO.

The benchmark estimation results for bilateral exports are presented in column (1) in Table 1
below. In our results, the estimated parameters for reporters should be interpreted as
accompanying characteristics of exporting countries, while the parameters for partners as
accompanying characteristics of importing countries.

Our estimation results reveal that both in the case of partner and reporter countries the estimated
parameters on HDI variables are statistically significant and display the expected and positive
signs. The standard gravity variables generally display the expected signs and are statistically
significant. For example, the positive values of the estimated parameters on the GDP variables
of both exporting and importing countries show that trade flows are bigger between larger
countries. The positive values of the parameters on trade policy variables suggest that the
membership in the GATT-WTO, OECD, and EU promotes trade.

In column (2) we verify the robustness of our results with the random effects estimator. It turns
out that the estimation results are very similar to those obtained with the use of the fixed effects
estimator. Both in the case of partner and reporter countries the estimated parameters on HDI
variables are statistically significant and display expected and positive signs. As in the case of
the fixed effects estimator the standard gravity variables display expected signs and are
statistically significant. Moreover, all time-invariant variables such as colonial past, distance,
common border (contiguity) and land-locked geographic location are statistically significant
and display expected signs. However, the Hausman test favours the use of fixed effects as the
proper estimation format.

12
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1) ) (©) (4)
Irep_GDP 0.588%*** 0.752%** -0.017 0.918***
(6.33) (118.87) (0.51) (91.03)
Ipart_GDP 0.486%** 0.519%** 0.766*** 0.703***
(57.26) (84.43) (26.37) (70.34)
Irep_Land -0.350*** 0.032%** -0.459*** -0.002
(20.92) (2.85) (26.46) (0.18)
Ipart_Land -0.033** 0.068** -0.036** 0.024**
(2.06) (6.20) (2.17) (2.14)
Oecd 0.448%** 0.576%** 0.378*** 0.606***
(13.62) (18.56) (11.42) (19.42)
eu 0.279%** 0.184*** 0.215*** 0.251***
(9.88) (6.54) (7.52) (8.87)
gatt_wto 0.092*** 0.066*** 0.110*** 0.057***
(8.86) (6.59) (10.44) (5.66)
Col45 3.087*** 2.939%**
(17.32) (16.54)
Idist -1.335*** -1.415%**
(58.70) (62.02)
contig 1.743%** 1.375%**
(14.79) (11.66)
rep_land_locked -0.586*** -0.564***
(13.27) (12.77)
part_land_locked -1.158*** -1.154%**
(27.04) (26.92)
rep_hdi 1.352%** 1.041***
(23.31) (23.51)
part_hdi 0.756%** 0.361***
(16.48) (9.54)
Rep_GDP_pc 0.622*** -0.199***
(18.32) (17.45)
Part_GDP_pc -0.199*** -0.216***
(6.87) (19.18)
Rep_life_expectancy 2.360*** 1.994***
(23.14) (22.17)
Part_life_expectancy 0.384*** 0.348***
(4.84) (4.82)
Rep_literacy -0.086** -0.334%**
(2.38) (12.47)
Part_literacy 0.057** -0.066***
(2.03) (3.09)
_cons -17.720%*** -11.041*** | -25.659*** | -24.353***
(80.86) (42.53) (47.37) (57.12)
Country-specfic fixed random fixed random
effects
r2_within 0.332 0.330 0.332 0.329
r2_between 0.451 0.642 0.230 0.653
r2_overall 0.455 0.594 0.260 0.602
Hausman chi?2 test 3093.62 80.91
p-value (0.000) (0.000)
No. of observations 279004 279004 279004 279004

VOL.5, ISSUE 2, 2016

Note: *** denotes statistical significance at the 1% level,- ** denotes statistical significance at the 5% level, - *
denotes statistical significance at the 10% level.

Source: Own results

In column (3) and (4) we disaggregate the HDI into its constituent components. Our estimation
results reveal that in the case of the fixed effects estimator the literacy variable is statistically
significant for both countries at the 5 per cent only. However, it displays an unexpected negative
sign for the reporting country. This puzzling result might be due to the fact that the simple

13
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education index is a very crude measure of the level of education and human capital. The
estimated parameters on life expectancy for the partner and reporter countries are both positive
and statistically significant already at the 1 per cent level. Thus, the quality of the healthcare
system and social environment can positively affect international trade flows.

Finally, the estimated coefficients on the GDP per capita variables are statistically significant
at the 1 per cent levels. However, the GDP per capita for partner country displays a negative
sign while the GDP per capita for the reporting country displays a positive sign.

The estimation results obtained in the case of the random effects estimator are quite similar to
those obtained with the use of the fixed effects estimator. The literacy variable is statistically
significant for both countries already at the 1 per cent level. However, this time it displays an
unexpected negative sign for both countries. The estimated parameters on life expectancy for
the partner and reporter countries are also both statistically significant at the 1 per cent level
and display expected positive signs. Finally, the estimated coefficients on the GDP per capita
variables are statistically significant at the 1 per cent levels and both display negative signs.
However, the Hausman test prefers the use of fixed effects as the proper estimation format.

Summary and conclusions

In this paper, we studied the effect of human development on international trade in Central and
East European countries using the generalized gravity model. In our study both aggregate and
disaggregate measures of human development were used. Our empirical results showed that
there is a positive relationship between our most general measure of human development (HDI)
and the level of exports for the reporting and partner countries both in the case of fixed and
random effects estimators. The Hausman test preferred the use of the fixed effects estimator as
the proper format for the calculations in our model. The disaggregation of HDI into its
constituent components showed that these results were mostly driven by the life expectancy
variable. In particular, the only puzzling result is related to the negative relationship between
the literacy rate and the volume of exports in the case of the reporting country. Therefore, future
studies are needed to explain this puzzling result.
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