KMANPUB

PUELISING INSTITUTE

Decision Science and Intelligent Systems

i Article history:

| Received 31 May 2025
Vol. 2 No. 2 (2025): 1-39 | Revised 19 August 2025

. Accepted 28 August 2025

* Published online 01 September 2025

An Overview of the Researches Conducted in the Field of Evaluating the
Performance of Pension Funds Using Data Envelopment Analysis

Reza Besharati!, Mohammad Khodabakhshi'*

! Department of Industrial and Applied Mathematics Sciences, Faculty of Mathematics and Computer Science, Shahid Beheshti University,

Tehran, Iran

* Corresponding author email address: mkhbakhshi@yahoo.com

Article Info

ABSTRACT

Article type:
Review Article

How to cite this article:

Besharati, R., & Khodabakhshi, M.
(2025). An Overview of the
Researches Conducted in the Field of
Evaluating the Performance of
Pension Funds Using Data
Envelopment  Analysis.  Decision
Science and Intelligent Systems. 2(2),
1-39.

© 2025 the authors. Published by
KMAN Publication Inc.
(KMANPUB), Ontario, Canada. This
is an open access article under the
terms of the Creative Commons
Attribution-NonCommercial 4.0
(CC BY-NC 4.0)

CrossMark

International
License.

In this research, a description of methods based on data envelopment
analysis, including CCR, BCC, SBM, envelopment analysis with
combined data (MV-DEA) and a two-stage network method, is
described. Also, types of pension funds from different perspectives,
including defined benefit (BC) and defined contribution (DC) and
mixed, private and public, open and closed, socially responsible (ethical)
and irresponsible (immoral) funds, independent funds,
independent and complete are introduced. Using the aforementioned
analytical methods, the efficiency of each type of fund is compared with
other funds and their performance is evaluated (overview). By observing
the obtained results, we find that one of the reasons for the diversity in
the conclusions can be the difference in the selection of input and output
data for each research.
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Introduction

Pension funds collect, save, and invest financial resources to provide retirement income for their
members and act as financial intermediaries by converting household savings into investments in the
economy. Inefficiency in these funds can increase investment costs and reduce consumer welfare. Various
models, such as financial ratios and risk-adjusted methods, are used to evaluate fund performance. One
effective method is Data Envelopment Analysis (DEA), which assesses the relative efficiency of funds in
a multidimensional framework by comparing them without the need for a specific functional form.

Pension Funds are classified based on various criteria, such as ownership type, service provision,
member type, financial circulation, risk coverage, and social responsibility standards:

1. Ownership Type: Pension funds are divided into governmental (state-controlled) and non-
governmental (managed by private entities or individuals).

2. Service Provision:

Defined Benefit (DB): A fixed amount is provided to retirees, regardless of fund performance.

Defined Contribution (DC): Retirement benefits depend on the returns from investments.

Hybrid: A combination of both previous methods, with a minimum defined benefit guaranteed for
members.

3. Member Type:

Closed Funds: Designed for a specific group within society, such as employees of a particular
organization.

Open Funds: Accessible to all individuals in society.

4. Financial Circulation and Funding:

Direct Payment: Benefits are funded directly from premiums paid by active employees.

Indirect Payment: Premiums are invested, and pension benefits are paid from the investment
returns.

5. Risk Coverage:

Independent Funds: Risks are managed internally by the fund.

Semi-Independent Funds: Some risks are transferred to insurance companies.

Fully Insured: All risks are covered by insurance companies.

6. Social Responsibility: Pension funds may avoid investments in industries like gambling and
fossil fuels, instead prioritizing sectors like clean technology and social justice.

Additionally, funds are categorized by geographical scope into domestic and international, and by
membership type into retail and corporate. This classification framework facilitates analysis and
comparison of the efficiency of various pension funds.

Data Envelopment Analysis

Data Envelopment Analysis (DEA) is a method for evaluating the efficiency of decision-making
units (DMUs) using linear programming. This approach allows relatively simple analysis of complex
relationships between multiple inputs and outputs. Different models exist within DEA, each optimized for
specific scenarios(Charnes et al., 1978; Jahanshahloo et al., 2011; Cook & Seiford, 2009; Charnes & Cooper,
1962):
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1. CCR Model: Introduced by Charnes, Cooper, and Rhodes, this model evaluates the efficiency
of units with constant returns to scale.

2. BCC Model: Developed by Banker, Charnes, and Cooper, this model is designed for units with
variable returns to scale.

3. SBM Model: This non-radial model enables simultaneous reduction of inputs and increase of
outputs, allowing for a more flexible evaluation.

4. MV-DEA Model: Suitable for DMUs with different inputs and outputs across various industries,
this model facilitates comparisons between units with diverse cultural and regulatory contexts.

5. Two-Stage Network DEA Model: This model evaluates the overall and partial performance of
DMUs across two stages, enabling assessment of inputs and outputs at different stages in a process.

These models are widely applied across industries, including finance and pension funds, helping
managers identify and improve inefficient units.

Findings and Results

In selecting input and output data for performance analysis in the DEA model, there is no unique
method. Various approaches can be used, including expert opinions, principal component analysis, or
step-by-step methodologies. Inputs and outputs are performance metrics, and the correct selection of these
can provide valuable information for managers. In different studies, inputs and outputs have been selected
in various ways. For instance, a study in the Canadian pension industry found that out of 90 defined benefit
plans, 33 units were efficient. Another study in Chile evaluated the efficiency of pension funds using a
two-stage DEA approach, revealing changes in technical efficiency over time. Additionally, research in
Australia and Portugal examined the efficiency of pension funds, with results indicating significant
performance differences among various types of funds. Ultimately, factors influencing efficiency included
fund size, investment diversity, and operational costs, highlighting the impact of the competitive and
regulatory environment on pension fund efficiency.(Badrizadeh & Paradi, 2020; Sathye, 2011; Caretta, 2017,
Seran et al., 2022; Miszczynska & Miszczynski, 2007; Ali, 2016; Garcia 2010; Barrientos & Boussofiane, 2005)

Conclusion

1. Reforming Pension Fund Management: Changes in pension fund management are essential and
occurring globally. Recent research in different societies aims to identify effective reform methods based
on unique local conditions.

2. Diverse Research Results: Research outcomes vary, often contradicting each other due to factors
like political decisions, economic conditions, social and cultural contexts, and the choice of input and
output data. The selection of data is crucial, as similar inputs often lead to more aligned results.

3. Performance Evaluation: Various parameters affect pension fund management performance.
However, studies typically rely on readily available parameters, limiting their applicability, although they
provide insights into the status of pension funds.

4. Access to Data: Confidentiality of pension fund information often limits access to new data for
research, resulting in many useful findings being unpublished. Reviewing pension laws and services in

different countries is essential for learning from their experiences.



5. Pension Reforms Worldwide: Countries like Chile, Peru, Argentina, and others have
implemented pension reforms aimed at market-driven services and competition. Brazil is noted for having
a defensible pension system before recent reforms.

6. Growth of Self-Managed Pension Funds: The number of self-managed pension funds is
increasing, with over a million members opting to manage their own funds due to unsatisfactory returns
from institutional funds. However, this may lead to excessive financial risk for employees.

7. World Bank Insights: The World Bank's 1994 report suggested decentralized plans have more
incentives for efficient performance than centralized, monopolistic systems, though this is debated in
literature.

8. Cost Efficiency in Financial Institutions: There are savings of scale in financial institutions, with
studies indicating that larger banks tend to have lower average costs. These findings suggest that size
differences in institutions contribute to efficiency gains beyond mere scale.

9. Future Trends: The World Bank anticipated that new entrants in competitive markets like Chile
would lead to reduced costs and fees.

This summary highlights the key points regarding the reform and evaluation of pension funds and
the influences of various factors on their performance.
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