@’@ Journal of Development and Capital (

Print ISSN: 2008-2428 Online ISSN: 2645-3606

\

Iranian E-Commerce Scientific
Association

Homepage: https://jdc.uk.ac.ir

Presenting a Model of the Financial Antifragility Phenomenon and
Evaluating the Pharmaceutical Industry through Data Envelopment

Analysis (DEA)

Hamze Eghdam'(®, Seyyed Abbas Borhani?**(), Mojgan Safa®" and Hossein Jahangirnia*

1. Department of Accounting, Qo.C., Islamic Azad University, Qom, Iran. Email: hamze.eghdam@jiau.ac.ir

2. Corresponding Author, Department of Accounting, Qo.C., Islamic Azad University, Qom, Iran. Email: sa.sborhanil352@jiau.ac.ir
3. Department of Accounting, Qo.C., Islamic Azad University, Qom, Iran. Email: dr.mojgansafa@iau.ac.ir

4. Department of Accounting, Qo.C., Islamic Azad University, Qom, Iran. Email: hosein.jahangirnia@iau.ac.ir

ARTICLE INFO

A B STRACT

Article Type:
Research Article.

Article History:

Received: 23 September 2024
Received in revised form: 9 April 2025
Accepted: 22 January 2026

Available online:

Keywords:

Financial Antifragility,
Pharmaceutical Industry,
Data Envelopment Analysis.

JEL Classification:
N70, G21, C23.

Objective: The purpose of this study is to present a model of the financial
antifragility phenomenon in capital market companies and to evaluate the
pharmaceutical industry in the capital market using Data Envelopment Analysis
(DEA).

Method: This study adopts a mixed-methods approach. In the qualitative
phase, phenomenology was employed to guide the interview process with
experienced participants in order to identify the themes and categories
associated with the financial antifragility of capital market companies.
Subsequently, in the quantitative phase, Data Envelopment Analysis (DEA)
was applied by identifying the inputs and outputs derived from the validated
financial antifragility model, while simultaneously evaluating pharmaceutical
companies in terms of their level of financial antifragility.

Results: The findings of the qualitative phase led to the identification of four
categories for inclusion in the final financial antifragility model. In the
quantitative phase, six input measures and six output measures were
determined from the ratios identified for assessing financial antifragility. The
results of the DEA evaluation of pharmaceutical companies in the capital
market indicate that the ratio of investment in research and development to
profitability is the most central determinant of the financial antifragility
capabilities of pharmaceutical companies.

Conclusion: The results of this study indicate that pharmaceutical companies
in the capital market need to increase their investments in research and
development to fully exploit their financial antifragility capabilities. Such
investments can enhance profitability through scientific innovation and the
production of products comparable to those of foreign competitors.
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Introduction

Financial markets consist of capital structures through which companies secure the financial
resources required to advance their investment plans and projects, enabling supply chains to
create the necessary dynamics for accessing the capital of both potential and existing investors
(Mirzainejadlimoui et al., 2022). One strategy that has gained increasing importance under
today's competitive capital market conditions is the development of financial antifragility
capabilities. This concept was introduced by Nassim Nicholas Taleb, a professor, former
businessman, and investment fund manager, in his 2012 book Antifragile, in which he describes
situations where organizations can transform adverse and uncertain conditions into
opportunities for growth and development (Lau, 2023).

The concept extends beyond resilience because it not only emphasizes resistance to shocks
but also suggests that exposure to stress and disruption can strengthen organizational structures.
Rather than merely reducing vulnerability to crises, Taleb highlights the importance of
becoming antifragile rather than simply robust or resilient. He uses the idea of benefiting from
disorder to describe organizations that not only survive under adverse conditions but also
emerge stronger and more capable. Therefore, antifragility, which broadly refers to the internal
capacity of systems to withstand external pressures and adapt positively under uncertainty, is
considered a strategic capability in competitive markets. Through this capability, companies
can strengthen their capacity to manage both foreseeable and unforeseen crises.

Method

Like many studies in the social sciences, this research can be classified according to its
purpose, outcomes, and data type. In terms of purpose, the study is exploratory because it seeks
to develop a model of financial antifragility capabilities in capital market companies based on
contextual dimensions and the interaction of categories derived from propositional themes.
Accordingly, content screening was first conducted to determine the contextual dimensions of
the initial financial antifragility model. Interviews were then carried out with individuals
possessing relevant knowledge and experience regarding the phenomenon under investigation.
The resulting open codes were categorized into propositional themes, which subsequently
served as the basis for identifying the core categories of the phenomenon through researcher-
developed scaled checklists.

In terms of outcomes, this study can be classified as developmental and semi-experimental.
The integration of theoretical foundations with interview findings contributes to a more
comprehensive understanding of financial antifragility in the capital market. Furthermore, the
application of Data Envelopment Analysis based on actual financial statement data enables the
identification of previously unexplored strategic dimensions of pharmaceutical companies.

Finally, in terms of data type, the study adopts a mixed-methods approach. In the qualitative
phase, phenomenology was employed to identify propositional themes and reorganize the
categories associated with financial antifragility, ultimately leading to the development of the
final Strategic Reference Points Matrix. In the quantitative phase, Data Envelopment Analysis
was utilized to evaluate the identified dimensions using objective financial data.

Results

The corresponding matrices of efficient decision-making units indicate that the ratio of investment
in research and development to profitability (R&D-to-Profitability Ratio) achieved the highest final
weight (0.142), demonstrating the most favorable contribution to the financial antifragility
capabilities of pharmaceutical companies. This result suggests that the coefficient of this ratio, as an
input variable in the DEA model, exceeds those of other input ratios included in the analysis. The
results also reveal that the most central output indicator is the Operating Return on Assets ratio
(OROA), with a coefficient of 0.089. This finding suggests that one of the most important capabilities
acquired through the development of financial antifragility is the enhancement of returns generated
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by assets employed in pharmaceutical operations. Such a capability reflects the extent to which a
company's assets can contribute to higher operating profits under adverse and uncertain conditions.

Conclusions

The purpose of this study was to present a model of the financial antifragility phenomenon in
capital market companies and to evaluate the pharmaceutical industry through Data Envelopment
Analysis. The findings suggest that, in order to fully exploit the benefits of financial antifragility,
pharmaceutical companies need to increase their investments in research and development. Such
investments not only improve profitability through scientific innovation and the development of
products comparable to those of foreign competitors but also enable firms to capture a larger share
of the growing and increasingly competitive pharmaceutical market. Based on these findings,
policymakers are encouraged to provide adequate support mechanisms for companies operating in
the pharmaceutical sector to expand their research and development activities. Such support can
enhance scientific capabilities and technological innovation, enabling companies to meet domestic
healthcare needs more effectively while also strengthening their export potential and foreign
exchange earnings through access to regional markets.

Furthermore, companies should allocate resources obtained through institutional support to
research and development projects that not only generate profitability but also create
sustainable competitive advantages and strengthen their exploratory capabilities for identifying
and exploiting new opportunities during periods of uncertainty. This approach can help firms
maintain and enhance their market value in the face of future challenges. Finally,
pharmaceutical companies are encouraged to strengthen their operational capabilities as an
important outcome of financial antifragility. Enhancing the effectiveness of assets and
operating cash flows can improve profit margins and increase market share, thereby
contributing to long-term competitiveness and sustainable growth.
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