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Abstract

Measuring relative international trade performance and the relationship between its
components and economic development has an important position in economic
studies. The aim of the research is to measure trade relative performance and
examine its components with the Human Freedom Index (as an important index in
economic development) in order to determine position of countries and relationship
of variables. The study method is output oriented Data Envelopment Analysis with
constant returns to scale in 2013-2020. For this purpose, by using models based on
Slacks Based Measure and Super Efficiency in order to measure and rank Trade
Efficiency and also Malmquist Index to measure the Trade Total Factor
Productivity Growth, the relationships of trade performance indicators based on the
Human Freedom Index of 32 selected countries have been studied. According to the
results, Italy has the highest trade efficiency and Australia is at the top of the Trade
Total Factor Productivity Growth. Then, by creating categories and examining the
matrix of sub indices of trade performance and the Human Freedom Index, a
positive and significant correlation between the Human Freedom Index and Trade
Efficiency and a weak and insignificant correlation between the Human Freedom
Index and Trade Total Factor Productivity Growth can be observed.
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Extended abstract

1.Introduction

Measuring international trade performance and the relationship between
its components and economic development has an important role in
economic studies. The expansion of international trade in addition to
direct effects on economic development, can also be affected by
improving its performance and lead to welfare changes. Therefore, it is
important to measure relative trade performance and examine its
components with the Human Freedom Index (as an important indicator of
economic development) in order to determine the position of countries
and International relationships. In order to act as a driving force for
development, trade must lead to continuous improvement by expanding
people's choices (concept that some aspects of economic development,
especially human dimension, have attempted to achieve). Data extracted
from trade performance assessment are essential for determining the trade
countries position, making economic policies, development planning and
understanding the competitiveness. Therefore, it is important to measure
international trade performance and understand the relationship between
its components and the Human Freedom Index. This study focuses on
explaining the performance of international trade and examines the
measurement of trade technical efficiency, ranking and efficiency
fluctuations. In addition, it measures the growth of total trade factor
productivity in the time horizon of 2013 to 2020 in 32 selected countries.
In the following and based on the defined classifications, the relationship
between Human Freedom and trade performance indexes is examined

2. Method

In order to measure trade performance, the method of the current study is
output oriented Data Envelopment Analysis with constant return to scale
in the period from 2014 to 2020. This method is a non-parametric
mathematical programming technique used to evaluate the relative
efficiency of a set of units with multiple inputs and outputs. The
aforementioned method, constructs an efficient frontier based on the
observed data and then compares each unit to this frontier to determine its
efficiency score. The models used in this study to measure trade
efficiency are Slacks-Based Measure (SBM) and Super Slacks-Based

Journal of Program and Development Research ¢ No.23 #Vol.6 ¢ Autumn 2025

290



Assessing the Relative Performance of International Trade and Human Freedom Index & Mojtaba Karimaghaei, Mehrzad Ebrahimi, Hashem Zare

291

Measure. The Slacks-Based Measure and Super SBM models are both
used in Data Envelopment Analysis to assess the efficiency of units, but
they differ in their approach to handling efficient units. SBM can identify
efficient and inefficient units but doesn't rank efficient ones. Super SBM,
on the other hand, is designed to rank efficient units by evaluating them
against a frontier formed by other efficient units. Also the Malmquist
Productivity Index has been used in order to measure changes in trade
productivity. In fact, this model is a tool used to measure changes in
productivity over time, specifically for units with multiple inputs and
outputs. It decomposes productivity change into two components:
efficiency change (catching-up effect) and technical change (frontier-shift
effect). In this regard and after selecting the variables (input variable:
Country Risk Index, Real Effective Exchange Rate, Export Product
Concentration Index, Product Diversification Index, Tariff Rate Index
and output variable: Export Market Penetration Index, Export-Import
Ratio Index, Industrial Export Quality Index), trade efficiency has been
measured with using a SBM and Super SBM Models and the Malmquist
index has been used to measure the growth of total trade factor
productivity in 32 selected countries. It also examines the relationship
between the growth index of total trade factor productivity and its related
sub components. In the following, in a matrix space and based on the
defining and classifying the indicators, the relationship and correlation of
the Human Freedom Index (as a comprehensive indicator of economic
development) with trade technical efficiency and growth of total trade
factor productivity are evaluated.

3. Results and Discussion

According to the Super Slacks Based Measure trade efficiency
measurement, Italy has the highest score of trade efficiency and followed
by Germany, United States, Mexico, South Korea, Japan, and Hungary.
In terms of the most unfavorable trade efficiency situation, Iran, Oman,
Saudi Arabia, Egypt, and Pakistan can be mentioned. The countries with
the highest standard deviation of trade efficiency are Qatar, Russia, and
Australia, which indicates high instability in their scores. In accordance
with the results of the Malmquist index, the average change in total trade
factor productivity in the selected countries and during the period has



increased relatively, which is mainly due to positive technological
changes. Brazil, Turkey and Australia are at the top with the highest
average changes in total trade factor productivity, 23.4, 30.4 and 60.5
percent and Norway, Qatar and Iran are at the bottom of the table with -
7.9, -18.6 and -22.5 percent. Also, the correlation coefficient of the total
trade factor productivity index with its components, is positive and
significant. Then, in a matrix space and based on the defining and
classifying the indicators, the correlation coefficient between Human
Freedom Index and trade efficiency shows a positive and significant
relationship. Also, this coefficient, shows a weak and non significant
correlation between Human Freedom Index and total trade factor
productivity growth. Certainly, the above classifications, contribute to a
more appropriate view of trade performance and economic development

4. Conclusion

The importance of the issue, lies in the fact that improving trade
performance is an effective factor in competitiveness and economic
development. it is important to measure relative trade performance and
examine its components with the Human Freedom Index, in order to
determine the position of countries and International relationships. The
ranking of trade efficiency scores indicates the relative level and position
of countries in terms of trade. Also, the growth of total trade factor
productivity shows the rate of changes in factors. The correlation
coefficient of the total trade factor productivity growth with its
components, has positive and significant relationship. The performance
of the efficiency component indicate that the use of trade capacity and the
combination of resources over the period, improved. On the other hand,
increases in the average changes in technology, indicate that, the use of
new technologies has improved and the driving forces behind the growth
of total trade factor productivity is supported by technological changes.
Also, the correlation coefficient between Human Freedom Index and
trade efficiency shows a positive and significant relationship. It describes
that most countries with high Human Freedom rankings, have high trade
efficiency and vice versa. This result is consistent with the thinking of
supporters of the positive effect of trade on economic growth and
development. Also, the correlation coefficient between Human Freedom
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Index and total trade factor productivity growth is weak and insignificant.
Meanwhile, Iran's trade performance indicators is in a critical condition
compared to other countries and require urgent reforms and revisions in
its policies. In order to improve relative trade performance and economic
development, countries must adopt more effective technology,
combinations of inputs and reconsideration in some policies. At the end,
the present study can provide a useful insight into the prediction of trade
performance and hence it will be a light for prioritizing trade policies,
economic growth and development.
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. summarize tech prod . summarize eff prod
variable ‘ Obs Mean  std. dev. Min Max Variable ‘ obs Mean  std. dev Min Max
tech 32 1.030719 .1046503 -816 1.387 eff 32 1.029 .084701 .849 1.218
prod 32 1.058594 .144853 775 1.6@5 prod 32 1.058594 .144853 .775 1.685
. spearman tech prod, stats(rho p) . spearman eff prod, stats(rho p)
Number of obs = 32 Number of obs = 32
Spearman’s rho = 0.6603 Spearman’s rho = 9.5969
Test of He: tech and prod are independent Test of HB: eff and prod are independent
Prob > |t| = 0.0000 prob > [t| = ©0.0003
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. summarize hfi prod

(g @ cwl) 5D )l

. summarize hfi eff

Variable | Obs Mean std. dev. Min Max Variable | Obs Mean Std. dev. Min Max
hfi 32 7.148541  1.486159 4.2425 9.16 hfi 32 7.148541  1.486159 4.2425 9.16
prod 32 1.858616 144981 7745 1.6055 eff 32 7050219  .3429032 -1307 1.6081
. spearman hfi prod, stats(rho p) - spearman hfi eff, stats(rho p)
Namber of cbs = 32 Hunber of obs = 32
Spearman’s rho = 0.1210 Spearman’s rho = 0-6617
Test of Hos hfi and prod are indepondent Test of HE: hfi and eff are independent
prob > [t] = 0.5095 Frob > It = 0-0000
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