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Abstract

Increased tax pressure and cash-flow volatility had challenged
firms’ liquidity management and employment retention. Conventional
tax-minimization approaches had also failed to simultaneously
account for the interactions among tax, operational, and human-capital
decisions. This study aimed to develop and evaluate a framework for
the systemic optimization of corporate tax structures based on a
financial engineering approach, with an emphasis on liquidity
resilience and employment sustainability. In terms of purpose, the
study was applied-developmental, and methodologically, it adopted a
quantitative and longitudinal design. From among the companies
listed on the Tehran Stock Exchange during 1394-1403 in the Iranian
calendar, 150 firms were selected through purposive sampling and
criterion-based screening. Data were collected from financial
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statements, the Codal disclosure system, and other relevant
information sources, and no intervention was implemented. Data were
analyzed using fixed-effects panel regression with robust standard
errors, nonlinear regression, the XGBoost algorithm, a real-options
approach, and bilevel optimization. The findings showed that an
increase in the effective tax rate was associated with a longer cash
conversion cycle, while after-tax liquidity strengthened the effect of
working-capital management on operating cash flow. Structural tax
reductions were associated with improved labor-investment
efficiency, and tax optimization increased the option value of retaining
skilled employees. Furthermore, the XGBoost algorithm demonstrated
greater predictive power than linear regression; however, its
superiority over the nonlinear model was not statistically significant.
Scenario-based results showed that the simultaneous optimization of
tax and operational decisions improved financial resilience and
employment stability. Overall, optimizing the corporate tax structure
required achieving a balance among taxation, liquidity, operational
decisions, and human capital. The findings also emphasized the need
to move beyond static tax minimization toward systemic optimization
to enhance financial resilience and employment sustainability.

Introduction

Corporate taxation affected more than the amount of tax paid by
firms; it also influenced liquidity management, investment decisions,
operational flexibility, and employment stability. In listed firms, these
effects were important because tax obligations interacted with
working-capital requirements, cash-flow volatility, financing
constraints, and labor-related decisions. Traditional tax planning
generally emphasized minimizing tax liabilities, whereas such an
approach did not fully capture the feedback relationships among
taxation, operating cash flows, and human-capital decisions.
Accordingly, the present study was conducted to develop and evaluate
an integrated framework for the systemic optimization of corporate
tax structure based on financial-engineering principles, with particular
emphasis on liquidity resilience and employment sustainability among
firms listed on the Tehran Stock Exchange.

Research Question

The study examined whether corporate tax structure affected cash-
conversion-cycle efficiency; whether after-tax liquidity strengthened
the relationship between working-capital management and operating
cash flow; and whether structural tax reduction improved labor-
investment efficiency. It also investigated whether relationships
among tax variables, cash-flow volatility, and employment
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sustainability were nonlinear, whether an advanced predictive
approach outperformed a simple linear specification, whether tax
optimization increased the option value of retaining skilled labor, and
whether simultaneous optimization of tax and operational decisions
improved financial resilience and employment stability compared with
static tax minimization.

Methods and Material

The study followed an applied-developmental, quantitative, model-
oriented, and ex post facto design that combined empirical
econometric analysis with mathematical and financial-engineering
modeling. The statistical population included firms listed on the
Tehran Stock Exchange during 1394-1403 in the Iranian calendar.
Purposive sampling through screening was used. Eligible firms had to
remain listed throughout the study period, have accessible financial
data and continuously traded shares, and maintain fiscal years ending
in March without changes. Financial institutions, including banks,
investment companies, and leasing companies, were excluded because
of their different financial structures. After screening, 150 firms were
retained, producing 1,500 firm-year observations.

The study relied on secondary archival data. Financial and tax
information was obtained from balance sheets, income statements,
cash-flow statements, official corporate disclosures, and related
financial databases, whereas employment information was extracted
from notes accompanying the financial statements, particularly
disclosures concerning employee numbers and wage expenses.
Therefore, no standardized questionnaire or psychometric instrument
with a named designer and design year was applicable, and no
experimental intervention was administered.

Panel-data models were wused to examine the empirical
relationships. Fixed-effects specifications and robust standard errors
were employed after diagnostic tests supported this model choice and
indicated heteroskedasticity. Labor-investment efficiency was
assessed through a two-stage procedure in which deviations from
optimal employment were first estimated and subsequently related to
tax variables. The structural analysis incorporated nonlinear
regression, machine-learning prediction, real-options analysis,
stochastic cash-flow modeling, and bilevel optimization. The bilevel
framework represented tax-policy constraints at the upper level and
firm-level operational and employment decisions at the lower level.
Predictive performance was compared across linear, nonlinear, and
machine-learning models, while the real-options framework was used
to evaluate the value of retaining skilled employees under alternative
tax and liquidity conditions.
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Results and Discussion

The findings showed that corporate tax structure was significantly
associated with cash-conversion-cycle efficiency. Higher effective tax
rates were associated with a longer cash conversion cycle, suggesting
that greater tax pressure slowed the conversion of operating resources
into cash and weakened liquidity efficiency. This result indicated that
taxation affected firms not only through after-tax profitability but also
through the availability and timing of operating liquidity.

After-tax liquidity also played a positive moderating role. Greater
liquidity remaining after tax payments strengthened the relationship
between working-capital management and operating cash flow. This
finding indicated that sound working-capital policies generated
stronger cash-flow benefits when firms retained sufficient liquidity
after meeting tax obligations. After-tax liquidity therefore functioned
as an enabling condition for effective short-term financial
management.

The results further showed that structural tax reductions improved
labor-investment efficiency. Higher effective tax burdens were
associated with less efficient labor investment, whereas lower tax
pressure moved employment decisions closer to estimated optimal
levels. This suggested that tax reductions could release financial
resources, reduce liquidity constraints, and provide managers with
greater flexibility in employment decisions.

The analysis also confirmed nonlinear relationships among tax
variables, cash-flow volatility, and employment sustainability. The
machine-learning model predicted outcomes more accurately than the
simple linear regression model. However, its performance did not
differ significantly from that of a properly specified nonlinear
econometric model. Thus, the results supported the existence of
nonlinear relationships and the usefulness of advanced modeling
compared with simple linear regression, but they did not establish the
unconditional superiority of machine learning over all nonlinear
econometric alternatives.

The real-options analysis showed that tax optimization increased
the option value of retaining skilled employees compared with the
static condition. This finding indicated that improved tax management
could strengthen liquidity buffers and financial flexibility and thereby
support the retention of valuable human capital. Nevertheless, the
interaction between tax optimization and economic shocks was not
statistically significant. Therefore, the general positive effect of tax
optimization on labor retention was supported, but the evidence did
not show that this effect became stronger specifically during economic
shocks.
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Finally, simultaneous optimization of tax and operational decisions
improved financial resilience, employment stability, and combined
performance compared with static tax minimization. The integrated
framework performed better across the modeled observations and
demonstrated the potential benefits of coordinating tax decisions with
liquidity, production, working-capital, and employment policies.
Because part of the structural analysis relied on calibrated and
simulated relationships, these findings were interpreted as scenario-
based and calibration-based evidence rather than definitive empirical
proof for all economic conditions.

Conclusion

The study concluded that an optimal corporate tax structure was not
necessarily the structure associated with the minimum possible tax
burden. Instead, an effective structure balanced taxation with liquidity,
working-capital management, operational flexibility, and human-
capital considerations. The results indicated that tax decisions had
important implications for cash-flow efficiency, labor investment,
skilled-worker retention, financial resilience, and employment
stability. By integrating econometric analysis, nonlinear modeling,
real-options reasoning, and bilevel optimization, the proposed
framework shifted the focus from static tax minimization toward
systemic tax optimization. The study therefore indicated that corporate
tax strategy could support sustainable performance when it was
designed as part of an integrated financial and operational system
rather than as an isolated attempt to reduce tax liabilities.

Keywords: Tax Structure Optimization; Financial Engineering;
Liquidity Resilience; Employment Sustainability.
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Abstract

Rising tax burdens and cash flow volatility have challenged companies
regarding liquidity management and employment retention. Conventional
tax minimization approaches have failed to simultaneously account for the
interplay between tax, operational, and human capital decisions. This study
aimed to develop and evaluate a framework for the systemic optimization of
tax structures using a financial engineering approach, emphasizing liquidity
resilience and employment sustainability. The research was applied-
developmental in nature and employed a quantitative, longitudinal
methodology; a sample of 150 companies listed on the Tehran Stock
Exchange (covering the years 2015-2024) was selected using purposive
sampling and criteria-based screening. Data were gathered from financial
statements, the CODAL system, and relevant information sources, with no
experimental intervention involved. Data analysis utilized panel regression
with fixed effects and robust standard errors, nonlinear regression, the
XGBoost algorithm, a real options approach, and bilevel optimization. The
findings revealed that an increase in the effective tax rate was associated
with a prolonged cash conversion cycle, and post-tax liquidity amplified the
impact of working capital management on operating cash flow. Structural
tax reduction was linked to improved labor investment efficiency, and tax
optimization enhanced the value of the option to retain skilled labor.
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Furthermore, while the XGBoost algorithm demonstrated superior predictive
power compared to linear regression, its advantage over the nonlinear model
was not statistically significant. Scenario-based results demonstrated that the
simultaneous optimization of tax and operational decisions enhanced
financial resilience and employment stability. Overall, optimizing the tax
structure required balancing taxation, liquidity, operational decisions, and
human capital. The findings also underscored the necessity of shifting from

static tax

minimization to systemic optimization to foster financial resilience and
.employment sustainability

Keywords: Tax structure optimization, financial engineering, liquidity
.resilience, employment sustainability
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