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CrossMark

Thise study examines the tax capacity and tax effort of 149 countries,
utilizing data envelopment analysis (DEA) combined with hierarchical
clustering for differentiation.Tax capacity refers to the maximum
potential tax revenue a country can achieve. While tax effort indicates
the actual tax revenue collected relative to this potential. By categorizing
countries into clusters, we uncover diverse levels of development and
highlight strategies for improvement. Our methodology follows a four-
step process involving correlation analysis, transformation of
undesirable indicators, efficiency calculation, and rankings through the
Anderson-Petersen method. Results reveal that economic indicators like
GDP per capita influence tax capacities differently across nations. Some
countries like Nepal and Mozambique outperform expectations in tax
effort despite lower economic indicators, while others need significant
policy reforms to optimize tax collection.

Keywords: tax economic capacity, tax effort, data envelopment analysis,
hierarchical clustering, undesirable inputs.

Introduction

Tax performance is a crucial determinant of a nation’s economic stability and development. While
much research focuses on tax structures in developed economies, the global variation in tax capacity and
effort remains underexplored. This paper aims to bridge this gap by utilizing data envelopment analysis
(DEA) and hierarchical clustering to examine 149 countries. We categorize countries based on GDP per
capita, analyzing how economic and non-economic factors contribute to their tax capacities and efforts.
By investigating these profiles, our study aims to refine strategies for enhanced tax collection, shedding
light on the necessary reforms required to maximum efficiency and equality in tax systems.
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Studies on the economic capacity tax have been carried out since the mid-1960s and we mention
some of these cases. In the research (Mawejje & Sebudde, 2019), the tax capacity and tax effort for 150
countries around the world have been discussed in a 20-year period, and in total, the results regarding tax
economic capacity show that the countries that acted closer to their tax potential, have these features:
High level of income, high share of non-agricultural income, large share of trade in GDP, more investment
in the development of human capital sector, having more developed financial sectors, more stable
domestic environment (with low inflation), more urbanization and less corruption. In the research (Serin
& Demir, 2023), the tax efforts of 27 member states of the European Union and Turkey and 3 countries of
the European Economic Area were evaluated and an attempt was made to determine the impact of vital
factors affecting the taxable capacity, including sectors with inherent tax challenges. To reveal the
dynamics of international trade, the scope of the shadow economy and the level of financial development.
An article investigating the tax capacity of the Albanian economy compared to other transition economies
with similar patterns of development has been discussed (Liko & Kola, 2024)

Tax effort is the ratio of the collected tax revenue to the potential tax capacity of the country,
according to the existing economic capacity, which is calculated using the data envelopment analysis
method, the system efficiency score represents the tax effort and in the input oriented, the efficiency score
is between zero and one, and in the output oriented, the score is greater than one.

Methodology

The methodology comprises four primary steps:

1: Input Selection and Classification: We began by identifying relevant economic indicators
through correlation analysis to distinguish desirable from undesirable inputs for tax capacity measurement.

2: Transformation Process: Undesirable inputs were mathematically inverted into positive
indicators to facilitate accurate efficiency assessments.

3: Calculation of Tax Effort: Using DEA, we computed efficiency scores for each country,
representing their tax effort relative to capacity.

4: Ranking Using the Anderson-Petersen method: To further differentiate countries with
similar efficiency scores, we applied the AP method allowing for nuanced rankings and insightful
comparisons among nations.

Findings and Results

Carefully in the clustering of the data, it seems that the clustering is more based on the per capita
of gross domestic product index. In general, the results confirm that used indicators are effective factors
on tax capacity and tax revenues. But regarding the tax effort, the results indicate that in addition to the
influence of these indicators, probably other factors such as the tax structure, social, political, institutional
indicators, and perhaps most importantly, the amount of government effort to collect tax revenues are very
important.

Conclusion

Our findings emphasize the critical role of tailoring tax policies to the socio-economic contexts of
different countries. High-effort countries demonstrate the potential for impactful tax strategies even with



m Rahimi, Dejpasand & Khodabakhshi Decision Science and Intelligent Systems, 1:1 (2024) 1-22

PUBLISLING INSTITUTE

limited resources, while others with high capacity but low effort need to focus on improving governance
and reducing corruption. This study provides a framework for policymakers to evaluated and enhance
their tax systems, ensuring a balanced approach to capacity and effort. Future research should investigate
dynamic factors influencing tax efficiency, aiming for a holistic understanding of optimal tax policy
development.

If you would like further revisions or more sections to be edited, please let me know, and | can
continue refining other parts of the document.
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