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Abstract

To succeed in a competitive market, a company must be profitable in the short term and
create value for stakeholders in the long term; also, in order to control and direct the
company optimally, the performance of management and their strategies must always be
evaluated to provide valuable information for the efficient and effective use of resources.
Accordingly, it is necessary to analyze the methods of measuring value chain efficiency and
determine the most desirable measurement method for examining the current and long-
term performance of the company. Therefore, the present study has investigated and
compared the accuracy of measuring value chain efficiency based on stochastic frontier
function and based on data envelopment analysis. For this purpose, using correlation
analysis and multivariate linear regression in Stata software, data from 151 companies
active in the Tehran Stock Exchange over a 10-year period (2015-2024) were used to test the
research hypotheses. The results of the research showed that there is a strong positive
correlation between the efficiency of the value chain based on the stochastic frontier
function and the data envelopment analysis, but the efficiency data based on the stochastic
frontier function approach is more consistent with the realities of the Iranian industry and
economy. The results of estimating this variable based on both approaches have a positive
correlation with the company's return on assets, although the correlation coefficient
between return on assets and efficiency based on data envelopment analysis is stronger. The
correlation between value chain efficiency and stock market value is also higher in the
stochastic frontier function approach. The results also showed that value chain efficiency in
both approaches has a positive effect on return on assets, while only value chain efficiency
based on the stochastic frontier function increases the market value of the company.
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Extended Abstract

Introduction
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In contemporary capital markets, firms are
required to pursue dual and often conflicting
objectives: achieving short-term profitability while
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simultaneously creating sustainable long-term
value for shareholders and other stakeholders. In
highly competitive and dynamic environments,
firms that fail to align their internal resources and
operational activities with strategic objectives are
unlikely to survive or maintain competitive
advantage. Consequently, continuous evaluation of
managerial performance and corporate strategies
has become a central concern for shareholders,
regulators, and financial analysts. Such evaluations
provide critical information regarding the
efficiency with which firms deploy their tangible
and intangible resources in pursuit of value
creation.

The concept of value chain efficiency has emerged
as a comprehensive framework for assessing how
effectively firms coordinate and integrate their core
activities, including research and development,
design, production, marketing, distribution, and
after-sales services. Value chain efficiency reflects
the degree to which managerial decisions,
organizational capabilities, and resource allocation
are harmonized to generate superior operational
outcomes and sustainable competitive advantage.
This perspective is closely aligned with the
resource-based view and dynamic capabilities
theory, both of which emphasize the strategic
importance of internal resources and managerial
capabilities in explaining firm performance and
value creation.

Despite its theoretical relevance, the empirical
measurement of value chain efficiency remains a
major challenge in accounting and management
research. Researchers have proposed various
quantitative ~ approaches to  operationalize
efficiency, among which Stochastic Frontier
Analysis and Data Envelopment Analysis are the
most widely applied. These two approaches,
however, are grounded in fundamentally different
assumptions. Stochastic Frontier Analysis relies on
parametric estimation and explicitly separates
inefficiency from random error, whereas Data
Envelopment Analysis adopts a non-parametric
framework and attributes all deviations from the
efficiency frontier to inefficiency. Given these
conceptual differences, it is not surprising that the
two methods often yield divergent efficiency

scores and lead to different inferences regarding
firm performance.

The absence of consensus on the relative accuracy
and applicability of these rival approaches raises
important questions for both researchers and
practitioners. In particular, it remains unclear
which method provides a more reliable measure of
value chain efficiency when the objective is to
explain short-term financial performance versus
long-term market valuation. Addressing this gap,
the present study conducts a systematic
comparison of value chain efficiency measured by
Stochastic ~ Frontier ~ Analysis and  Data
Envelopment Analysis and examines their
respective roles in explaining firms’ profitability
and market value.

Methodology

This study adopts a gquantitative, applied research
design and utilizes panel data from firms listed on
the Tehran Stock Exchange. The statistical
population consists of all listed firms; however,
financial institutions, banks, insurance companies,
and investment firms are excluded due to the
distinct nature of their operations and financial
structures. Additional screening criteria are applied
to ensure data consistency, including uniform
fiscal year-end dates and the availability of
complete financial information. Following this
screening process, a final sample of 151 non-
financial firms is selected and observed over a ten-
year period from 2015 to 2024, yielding a balanced
panel of 1,510 firm-year observations.

Value chain efficiency is measured using two rival
approaches: Stochastic Frontier Analysis and Data
Envelopment Analysis. To ensure comparability,
identical input and output variables are employed
in both models. The selected input variables
represent key upstream and downstream activities
of the corporate value chain and include accounts
receivable as a proxy for customer relationship
management, working capital as an indicator of
short-term financial flexibility, retained earnings as
an internal financing source, number of employees
as a measure of human capital, cost of goods sold
reflecting production efficiency and supplier
relationships, and  selling, general, and
administrative expenses capturing marketing,
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distribution, and customer service activities.
Operating cash flows are used as the output
variable, as they provide a reliable and relatively
manipulation-resistant indicator of operational
performance and value creation.

Stochastic Frontier Analysis is estimated using a
Cobb-Douglas production function within a panel
data framework. The composed error term is
decomposed into a random error component and a
non-negative inefficiency term, allowing for the
isolation of managerial inefficiency from
exogenous shocks and measurement error. In
contrast, Data  Envelopment  Analysis s
implemented using the CCR model under the
assumption of constant returns to scale. This
approach constructs a piecewise linear efficiency
frontier based on the best-performing firms in the
sample and evaluates the relative efficiency of
each firm against this benchmark.

After extracting efficiency scores from both
approaches, correlation analysis is conducted to
examine the degree of association between the two
efficiency measures. Subsequently, multivariate
linear regression models are employed to assess
the impact of value chain efficiency on short-term
financial performance, measured by return on
assets, and long-term firm value, measured by
Tobin’s Q. Control variables, including firm size,
firm age, and loss status, are incorporated to
account for firm-specific characteristics that may
influence performance and valuation.

Results and Discussion

The empirical findings provide several important
insights into the measurement and implications of
value chain efficiency. First, correlation analysis
reveals a strong and statistically significant
positive relationship between efficiency scores
obtained from Stochastic Frontier Analysis and
Data Envelopment Analysis. This result suggests
that despite their methodological differences, both
approaches capture a common underlying
construct related to firms’ ability to transform
value chain inputs into operational outputs.
However, the magnitude of efficiency scores
differs substantially across the two methods, with
Data Envelopment Analysis generally reporting
higher average efficiency levels. This pattern is
consistent with prior literature and can be

attributed to the deterministic nature of Data
Envelopment Analysis, which does not explicitly
account for random shocks or measurement error
and therefore tends to overestimate efficiency.

The relationship between value chain efficiency
and short-term financial performance is examined
using return on assets as the primary indicator. The
results indicate that efficiency scores derived from
both Stochastic Frontier Analysis and Data
Envelopment  Analysis are positively and
significantly associated with return on assets. This
finding confirms the theoretical expectation that
more efficient coordination and utilization of value
chain activities enhance firms’ ability to generate
accounting profits from their asset base. Notably,
the strength of this association is greater for
efficiency measured by Data Envelopment
Analysis. This suggests that the non-parametric
approach may be more sensitive to operational
efficiency effects that are immediately reflected in
accounting-based performance measures. From a
managerial perspective, this implies that Data
Envelopment Analysis may be particularly useful
for benchmarking operational efficiency and
identifying short-term performance improvement
opportunities.

In contrast, the analysis of long-term firm value, as
measured by Tobin’s Q, reveals a different pattern.
While value chain efficiency measured by
Stochastic Frontier Analysis exhibits a strong and
statistically significant positive relationship with
market value, the corresponding efficiency
measure derived from Data Envelopment Analysis
shows a weaker and statistically insignificant
association. Regression results further confirm that
only Stochastic Frontier—based efficiency has a
meaningful impact on firm market value after
controlling for firm size, age, and loss status. This
finding suggests that capital market participants
place greater emphasis on efficiency measures that
distinguish managerial inefficiency from random
noise and external shocks.

The divergent results for short-term profitability
and long-term market value highlight the
importance of aligning efficiency measurement
techniques with specific evaluation objectives.
While Data Envelopment Analysis provides a
useful tool for assessing relative operational
efficiency and explaining short-term financial
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outcomes, it may lack the precision required to
capture efficiency dimensions that are relevant for
long-term value creation. In contrast, Stochastic
Frontier ~ Analysis, by explicitly modeling
inefficiency and uncertainty, appears to offer a
more informative signal for investors assessing
firms’® future growth prospects and sustainable
competitive advantage.

These findings also have important theoretical
implications. They provide empirical support for
the resource-based view and dynamic capabilities
theory by demonstrating that efficient coordination
of value chain activities contributes not only to
immediate profitability but also to long-term
market valuation. Moreover, the results underscore
the role of measurement methodology in shaping
empirical conclusions, suggesting that inconsistent
findings in prior studies may be partly attributable
to differences in efficiency estimation techniques.

Conclusion

This study offers a comprehensive comparison of
two rival approaches to measuring value chain
efficiency and examines their respective abilities to
explain firms’ profitability and market value. The
findings demonstrate that although Stochastic
Frontier Analysis and Data Envelopment Analysis
yield correlated efficiency measures, their
implications differ depending on the performance
dimension under consideration. Data Envelopment
Analysis appears more suitable for evaluating
short-term operational efficiency and accounting-
based profitability, whereas Stochastic Frontier
Analysis provides superior explanatory power for
long-term firm value and market-based outcomes.

By integrating efficiency measurement with both
financial performance and market valuation, this

study contributes to the accounting and
management literature and provides practical
guidance for researchers, managers, and

policymakers. The results suggest that no single
efficiency measurement approach is universally
superior; rather, the choice of method should be
guided by the specific objectives of performance
evaluation and decision-making. Future research
may extend this framework by incorporating
alternative value chain indicators, industry-specific
analyses, or dynamic efficiency models to further

enhance understanding of the mechanisms linking
value chain efficiency to sustainable value
creation.
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