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Abstract

In an era of heightened shareholder expectations for value creation, firms face increasing pressure to optimize operating efficiency. This study
investigates the distinct effects of transient and persistent operational efficiency on firm performance and market value. Applying the multi-
step stochastic frontier analysis (SFA) framework developed by Kumbhakar et al. (2014), we decompose efficiency into transientand persistent
components using a panel dataset of 167 firms listed on the Tehran Stock Exchange (2006-2022). Empirical analysis combines stochastic
frontier estimation with multivariate linear regression (Stata 17) to assess the drivers and outcomes of efficiency. Key findings reveal that cost
of goods sold, tangible fixed assets, and selling, general, and administrative expenses significantly enhance cash flow and drive both transient
and persistent efficiency, whereas intangible assets exhibit no measurable impact. Notably, persistent efficiency negatively correlates with
return on assets (ROA) and Tobin’s Q, suggesting a potential erosion of firm value over time. Transient efficiency, however, positively
influences ROA but lacks a significant association with market valuation. These results highlight a prevailing short-term managerial focus and
offer critical insights for investors, corporate leaders, and policymakers aiming to reconcile operational efficiency with sustainable value
creation.
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Introduction:

In an increasingly competitive marketplace, firms must adopt strategic practices that facilitate the integration of advanced technologies,
foster innovation, generate stakeholder value, and optimize resource utilization. Achieving these objectives necessitates continuous
measurement and enhancement of operational efficiency. Over recent decades, Stochastic Frontier Analysis (SFA) has emerged as a
robust methodological approach for assessing firms” operational efficiency. SFA quantifies deviations from the theoretical production
frontier by disentangling randomness—attributable to uncontrollable factors—from inefficiency, which arises primarily from
managerial mismanagement (Karagiannis, 2014). This framework provides a coherent basis for defining inefficiency, emphasizing the
importance of controllable managerial decisions in driving productivity.

Furthermore, the application of panel data models enables the decomposition of operational inefficiency into transient (short-term)
and persistent (long-term) components, capturing both cross-sectional and temporal variations. This segmentation allows managers to
identify immediate inefficiencies while simultaneously evaluating the effects of enduring policies on long-term productivity and firm
value (Kumbhakar et al., 2014). Operational efficiency, as articulated by Kurniasih and Akhmadi (2024), refers to a firm’s capacity to
effectively manage its inputs and outputs, a factor critically linked to financial performance, competitiveness, and investor confidence.
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Firms exhibiting higher efficiency are better equipped to manage risks and achieve strategic objectives, thereby fostering elevated stock
valuations and reinforcing investor trust. This study aims to deepen the understanding of operational efficiency among listed firms
across diverse industries within the Tehran Stock Exchange. Its objectives include estimating overall operational efficiency,
decomposing it into transient and persistent components, analyzing their respective impacts on firm performance and value, identifying
key drivers, and offering actionable insights for stakeholders. A novel contribution of this research lies in its delineation of operational
efficiency into its temporal constituents and the examination of their distinct influences on both short-term and long-term firm
outcomes.

Materials & Methods

This study examines firms listed on the Tehran Stock Exchange over a 17-year period (2006—-2022). Due to data limitations—including
incomplete datasets, variations in fiscal year-ends, and the exclusion of firms operating in the insurance and investment sectors—the
sample was refined to include 167 firms, resulting in a total of 2,839 firm-year observations. To assess firm-level operational efficiency,
the study employs panel stochastic frontier analysis (SFA) utilizing the multi-step approach proposed by Kumbhakar et al. (2014). This
method enables the decomposition of efficiency into transient (short-term) and persistent (long-term) components. Conventional SFA
models often struggle to differentiate firm-specific heterogeneity from inefficiency. To address this limitation, the study adopts the
following model:

Ln(CF;;) = Bo+ BiLn(FixAsset;,) + B,Ln(IntAsset;;)+ BsLn(Cost;)+ BoLn(SG&A;) + ¢; — g + Vir — Uit

In this analysis, cash flow is considered the output, while fixed assets, intangible assets, cost of goods sold (COGS), and selling,
general, and administrative (SG&A) expenses serve as inputs. The components n; and u;; represent persistent (long-term) and transient
(short-term) inefficiencies, respectively. Efficiency scores are derived using Stata 17, after which four multivariate linear regression
models are employed to assess the impact of transient efficiency (TE) and persistent efficiency (PE) on firm performance, measured
by return on assets (ROA), and firm value, proxied by Tobin's Q. Control variables include firm size, leverage, sales growth, and loss
status, consistent with prior research (Mukui, 2022; Bao & Motlagh, 2024).

Findings

Using the model proposed by Kumbhakar, Lin, and Hardaker (2014), this study decomposes operational efficiency into its persistent
and transient components through a stochastic frontier framework with four inputs, with cash flows serving as the output. The results
reveal statistically significant coefficients for all inputs—cost of goods sold, selling, general, and administrative expenses, and tangible
fixed assets—except for intangible assets, indicating potential inefficiencies in the utilization of intangible resources. Among the inputs,
cost of goods sold exhibits the highest elasticity (0.46). The estimated returns to scale are predominantly increasing, approximately
0.897, suggesting that firms operate under increasing returns to scale. Both persistent and transient inefficiencies exert significant
influences on firm performance, with transient inefficiency tending to increase over time. The average operational efficiency score is
moderate, ranging between approximately 0.61 and 0.63, implying there is considerable scope for improvement through the adoption
of advanced production techniques and modern marketing strategies.

- Persistent|
1.0 4 ] Transient
0.8 4 ’
gl] 06 i . :
=
&
0.4 - 7
0.2 .
0.0 T T
Persistent Transient

Efficiency

Average transient and persistent operational efficiency of companies



The Impact of Transient versus Persistent Operating Efficiency on Short-Term Performance ................. Behrooz Badpa & Ruhollah Amareh 75

The results indicate that higher levels of persistent operational inefficiency are associated with lower return on assets (ROA) and
reduced market value, likely attributable to poor corporate governance, suboptimal capital management, and inefficient resource
utilization. Firms characterized by lower leverage, positive sales growth, and profitability tend to perform better, particularly in terms
of ROA. In contrast, transient efficiency enhances ROA by optimizing the short-term utilization of assets, even in the presence of
limited cash flows. However, transient efficiency does not have a statistically significant effect on market value, thereby rejecting the
eighth hypothesis. Smaller, growing, and low-debt firms generally exhibit higher market valuations, potentially reflecting better
investment opportunities. Overall, short-term efficiency appears to have a stronger correlation with financial performance than long-
term efficiency.

Discussion of Results & Conclusion

This study investigates the effects of transient and persistent operational efficiency on firms’ performance and market value, employing
stochastic frontier analysis on a sample of 167 companies listed on the Tehran Stock Exchange from 2006 to 2022. The findings indicate
that persistent efficiency exerts a negative influence on both return on assets (ROA) and market value, likely due to underlying issues
such as weak corporate governance, suboptimal capital allocation, and inefficient asset utilization. Conversely, transient efficiency has
a positive impact on ROA, reflecting firms’ emphasis on short-term gains, often at the expense of long-term strategic considerations.
However, transient efficiency does not show a statistically significant effect on market value, suggesting the presence of managerial
bias toward short-term performance at the expense of sustained value creation. Key operational variables—including the cost of goods
sold, selling, general, and administrative (SG&A) expenses, and tangible fixed assets—significantly influence both transient and
persistent efficiency. In contrast, intangible assets do not contribute meaningfully, likely due to underutilization or undervaluation.
These results are consistent with prior research, such as Agasisti and Gralka (2019) and Cheng et al. (2018), although they diverge
regarding the role of intangible assets.

The primary contribution of this study lies in its differentiation between the short- and long-term effects of operational efficiency
on firm performance and valuation, providing valuable insights for stakeholders. Managers are encouraged to strike a balance between
transient performance targets and persistent strategic initiatives to foster sustainable long-term value. Future studies could extend this
analysis by examining how these efficiency dimensions influence other financial metrics, such as return on equity or stock price
performance. Overall, the findings serve as a practical resource for decision-makers seeking to align operational strategies with long-
term stakeholder value creation.
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Table (1): Calculation of operational efficiency components (based on stochastic frontier function)
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Figure (1): Average transient and persistent operational efficiency of companies
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Table (2): Descriptive statistics of operational efficiency components
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Table (3): Descriptive statistics
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Table (4): Descriptive statistics of the research dummy variable
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Table (5): Results of tests of assumptions of the persistent operational efficiency model and firm performance
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Table (6): Persistent operational efficiency and firm performance
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Table (7): Results of tests of assumptions of the transient operating efficiency model and firm performance
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Table (8): Transient operational efficiency and firm performance
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Table (9): Results of tests of assumptions of the persistent operating efficiency model and firm value
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Table (10): Persistent operating efficiency and firm value
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Table (11): Results of tests of assumptions of the persistent operating efficiency model and firm value
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Table (12): Transient operating efficiency and firm value
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