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1. Introduction

Tax policy volatility has emerged as a defining characteristic of contemporary fiscal governance in an era of profound
uncertainty. Economic disruptions from global financial crises, trade disputes, pandemics, and rapid technological advancements
have heightened the instability of fiscal environments, making it increasingly difficult for policymakers and businesses to plan
effectively 2. The unpredictability of tax regimes not only complicates revenue mobilization but also influences investment
decisions, capital flows, and long-term economic stability. For governments, tax volatility undermines fiscal discipline, while
for firms, it creates risks that reduce competitiveness and distort strategic planning I,

The literature on uncertainty in fiscal systems underscores that tax policy volatility can stem from both exogenous and
endogenous factors. Exogenous shocks, such as sudden commodity price fluctuations, shifts in global trade policies, or
unexpected public health crises, alter fiscal assumptions and create pressure for rapid tax policy adjustments. Endogenous
factors, such as institutional weakness, political instability, and limited forecasting capacity, exacerbate the unpredictability of
reforms [* 1, These challenges underscore the urgent need for frameworks capable of systematically predicting and managing
tax policy volatility in uncertain environments.

Scenario modeling has been identified as a promising methodological approach for addressing this problem. Originally applied
in strategic business management and energy policy forecasting, scenario analysis has increasingly gained traction in public
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finance and economic planning . Unlike deterministic
models, scenario modeling incorporates uncertainty by
exploring multiple possible futures, thereby improving
preparedness for a range of potential outcomes. By
combining qualitative foresight techniques with quantitative
simulations, policymakers can better anticipate how volatility
in tax systems may evolve under different conditions [,
The adoption of advanced modeling tools has expanded the
analytical toolkit available for tax policy forecasting.
Dynamic stochastic general equilibrium (DSGE) models
allow researchers to evaluate the impact of fiscal shocks on
macroeconomic performance. Monte Carlo simulations
enhance probabilistic risk assessments by capturing
stochastic variability in economic parameters. Agent-based
models contribute to the understanding of micro-level
behavioral responses to tax policy changes [l When
integrated with scenario planning, these models provide a
multidimensional view of policy volatility, supporting both
predictive accuracy and adaptive decision-making [0 14,
However, the application of these techniques to tax policy
remains underdeveloped compared to other areas of
economic modeling. While financial risk management and
climate policy have embraced scenario-based frameworks,
tax policy analysis has traditionally relied on static
projections and linear forecasting. These conventional
methods often fail to capture the nonlinear dynamics and
complex interdependencies that characterize tax systems in
uncertain environments. Bridging this gap requires
methodological innovation that integrates robust quantitative
techniques with flexible qualitative approaches, ensuring
both analytical rigor and policy relevance 12 131,

The global context provides compelling evidence of the need
for such innovation. The 2008 financial crisis demonstrated
how fiscal policies can rapidly shift under stress, often in
unpredictable directions. More recently, the COVID-19
pandemic forced governments worldwide to adjust tax rates,
extend filing deadlines, and introduce new fiscal instruments,
creating unprecedented levels of policy volatility . Trade
tensions, including tariff escalations between major
economies, further illustrate how geopolitical shocks cascade
into tax systems. These examples highlight the importance of
building adaptive tax policy frameworks that are resilient to
uncertainty and capable of balancing short-term revenue
needs with long-term economic efficiency 1> 261,

A systematic exploration of scenario modeling in the context
of tax policy volatility addresses several research gaps. First,
it contributes to the growing body of literature on fiscal
resilience by offering tools for proactive rather than reactive
policymaking. Second, it integrates insights from economics,
political science, and computational modeling to create
interdisciplinary frameworks with practical relevance 7.
Third, it provides empirical evidence on the effectiveness of
hybrid modeling approaches in capturing uncertainty and
guiding decision-making under volatile conditions.

The objectives of this study are threefold. The first objective
is to critically review the existing theoretical and empirical
literature on scenario modeling and tax policy volatility,
identifying key strengths and limitations. The second
objective is to develop and test a hybrid scenario modeling
framework that integrates econometric forecasting, Monte
Carlo simulations, DSGE modeling, and qualitative foresight
techniques. The third objective is to evaluate the
effectiveness of this framework in predicting and managing
tax policy volatility, drawing on historical case studies and
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simulation-based analyses (8 %],

The study is significant for several reasons. For
policymakers, the findings provide actionable guidance on
designing tax policies that remain stable and equitable in
uncertain environments. For businesses, scenario modeling
offers tools for managing fiscal risk, improving investment
planning, and mitigating exposure to policy shocks. For
academics, the paper contributes to methodological
innovation in public finance research, expanding the use of
scenario-based approaches beyond their traditional domains
[20]

This paper is structured as follows. Section 2 presents a
detailed literature review, synthesizing insights from research
on tax policy volatility, scenario modeling, and uncertainty
management. Section 3 outlines the methodological
framework, including the hybrid modeling approaches
adopted. Section 4 reports the results from simulation
exercises and case analyses. Section 5 discusses the
implications of these findings for theory, policy, and practice.
Section 6 concludes with recommendations for future
research and practical applications.

2. Literature Review

The study of tax policy volatility has gained increasing
prominence in recent years as global economies continue to
experience disruptions from economic crises, technological
innovations, and geopolitical events. Scholars have attempted
to conceptualize frameworks that allow policymakers to
anticipate volatility, evaluate impacts, and devise adaptive
strategies. The review of existing literature identifies four
main thematic streams: theoretical foundations of tax
volatility, predictive scenario modeling, integration of
uncertainty management frameworks, and comparative
policy lessons.

The theoretical foundations of tax volatility draw upon
macroeconomic theory, public finance models, and
behavioral economics. Early works identified taxation as a
critical lever in shaping fiscal stability, but one that remains
highly vulnerable to external shocks. Volatility is often linked
to cyclical revenue fluctuations, political decision-making,
and structural inefficiencies Y. For instance, studies
analyzing the 2008 global financial crisis highlighted how
countries with rigid tax bases faced deeper fiscal contractions
compared to those with diversified taxation systems. Such
findings reinforce the argument that tax policies must
incorporate resilience strategies to withstand exogenous
disturbances [2.  Additionally, research in behavioral
economics has demonstrated how taxpayer compliance is
influenced not only by enforcement measures but also by
expectations of future tax stability 21,

Predictive scenario modeling has emerged as a promising
avenue for addressing uncertainty in tax systems. Scenario
modeling frameworks enable policymakers to simulate
potential outcomes under different economic conditions,
political environments, and regulatory constraints. Scholars
emphasize the usefulness of dynamic stochastic general
equilibrium (DSGE) models, which incorporate uncertainty
and provide insights into fiscal impacts 4. Similarly, Monte
Carlo simulations have been applied to forecast tax revenues
under varying volatility assumptions. These models highlight
the potential of probabilistic approaches in quantifying risks
associated with tax volatility. However, literature also notes
that purely quantitative models often fail to incorporate
socio-political complexities, underscoring the need for
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hybrid approaches that combine quantitative and qualitative
scenario planning.

Uncertainty management frameworks provide another
important perspective. Borrowing from risk management and
systems theory, these frameworks emphasize resilience,
adaptability, and proactive risk identification. Scholars argue
that tax policy should be analyzed within the broader context
of uncertainty management, where volatility is not merely a
risk to be mitigated but also a factor that can generate
opportunities for reform 25 261, For instance, crisis-induced
volatility may catalyze the adoption of digital tax systems,
which enhance efficiency and transparency. Systems-based
approaches further advocate for stress-testing fiscal policies
against worst-case scenarios, a method increasingly adopted
by central banks and finance ministries 21, Integrating such
frameworks into tax administration has been shown to
improve the capacity of governments to navigate sudden
changes without destabilizing broader economic systems 281,
Comparative policy literature provides valuable lessons on
managing tax volatility across different jurisdictions.
Research highlights how advanced economies often rely on
automatic stabilizers and countercyclical fiscal tools to
smoothen volatility. In contrast, emerging economies tend to
face greater challenges due to narrower tax bases, weaker
enforcement mechanisms, and higher dependency on volatile
sectors such as commodities. For example, the collapse of oil
prices in 2014 significantly destabilized tax revenues in oil-
dependent economies, underscoring the importance of
diversification and long-term planning. Studies also note the
role of institutional quality, with stronger governance
structures correlating with better resilience to tax volatility.
Cross-country evidence suggests that scenario modeling
frameworks are most effective when complemented by
institutional reforms, including transparent tax administration
and robust legal frameworks [2° 30,

Recent scholarship has also focused on the intersection of
digitalization and tax volatility management. The
proliferation of digital platforms has reshaped revenue
collection processes and introduced new sources of
uncertainty. While digital tax frameworks create
opportunities for efficiency and broadened tax bases, they
also expose governments to risks such as tax base erosion and
profit shifting Y. Studies emphasize that scenario models
must integrate digital disruption as a key variable, given the
rise of e-commerce and digital services. For instance,
predictive models that incorporate big data analytics and
artificial intelligence have been shown to enhance forecasting
accuracy and provide real-time insights into tax compliance
behavior (32 331,

Policy-oriented literature stresses the role of scenario
modeling in fostering evidence-based decision-making.
Policymakers face the challenge of balancing economic
efficiency, equity, and political feasibility under volatile
conditions. Scenario-based approaches provide a structured
method for evaluating trade-offs between different policy
options. By presenting multiple plausible futures, scenario
modeling reduces reliance on deterministic forecasts, which
are often ill-suited for uncertain environments [,
Furthermore, embedding participatory methods in scenario
planning has been found to enhance policy legitimacy and
improve stakeholder engagement. This approach aligns with
calls for inclusive tax reforms that incorporate diverse
perspectives and anticipate unintended consequences [ 31,
Finally, gaps in the literature highlight the need for
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integrative models that bridge disciplinary boundaries. While
substantial progress has been made in economic modeling,
risk analysis, and policy evaluation, few studies explicitly
integrate these domains into a unified framework. Moreover,
there is limited empirical evidence on how governments
operationalize scenario modeling in tax policy contexts. Most
existing studies remain theoretical or case-specific,
underscoring the importance of developing practical, scalable
frameworks applicable across jurisdictions. Addressing these
gaps requires interdisciplinary collaboration, leveraging
insights from economics, political science, public
administration, and information systems [37: 381,

In summary, the literature on tax policy volatility underscores
the complexity of managing fiscal systems under uncertainty.
Theoretical perspectives provide foundational insights,
predictive models offer quantitative rigor, and uncertainty
management frameworks highlight adaptive strategies.
Comparative analyses further demonstrate the importance of
institutional quality and contextual differences. However,
gaps remain in integrating these perspectives into actionable
frameworks that can guide real-world policymaking. This
review establishes the need for a comprehensive scenario
modeling framework that not only predicts tax policy
volatility but also informs strategies for managing it in
uncertain environments. Such a framework would serve as
the foundation for enhancing economic stability, fiscal
resilience, and governance effectiveness in the face of
growing uncertainty.

3. Methodology

The methodology underpinning this research is designed to
develop a robust scenario modeling framework that predicts
and manages tax policy volatility in uncertain environments.
Recognizing  that  volatility is  multidimensional
encompassing economic, political, and technological factors
this study adopts a mixed-methods approach that integrates
quantitative simulations with qualitative scenario planning.
The methodological design is structured into five
components: conceptual framing, data collection, model
construction, scenario generation, and validation.

3.1. Conceptual Framing

The first stage involves establishing a conceptual framework
to anchor the study. This framework synthesizes insights
from systems theory, fiscal policy design, and scenario
modeling methodologies. Tax volatility is treated as an
emergent property of interacting economic and political
systems rather than a static variable. This perspective allows
the framework to capture complex interdependencies,
feedback loops, and nonlinearities inherent in fiscal
environments. By integrating uncertainty management
principles, the study frames tax volatility not only as a source

of fiscal risk but also as a potential driver of adaptive reform
[39, 40]

3.2. Data Collection

A multi-source strategy was employed to gather both
quantitative and qualitative data. Quantitative data were
sourced from international organizations such as the
International Monetary Fund (IMF), World Bank, and
Organization for Economic Co-operation and Development
(OECD), focusing on tax revenues, economic growth
indicators, and fiscal balances over a 20-year period.
Country-level datasets were used to capture heterogeneity
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across advanced, emerging, and resource-dependent
economies. Qualitative data were collected through
structured reviews of policy documents, case studies, and
interviews with tax administrators and fiscal experts [ 41,
This dual approach ensured that the dataset captured not only
measurable economic patterns but also institutional practices,
governance dynamics, and political realities influencing tax
volatility.

3.3. Model Construction

The methodological core involved constructing a hybrid

scenario modeling framework. This framework combined

three modeling approaches:

1. Dynamic Stochastic General Equilibrium (DSGE)
models to simulate macroeconomic conditions and
estimate the fiscal effects of tax policy changes.

2. Monte Carlo simulations to assess probabilistic
distributions of outcomes under varying assumptions of
growth, inflation, and political shocks.

3. Qualitative scenario planning technigues to incorporate
expert insights, institutional constraints, and potential
disruptive events such as technological changes or
geopolitical tensions.

Integrating these approaches provided a comprehensive
platform capable of analyzing both quantifiable variables and
qualitative uncertainties. The hybrid model allowed cross-
validation between methods, increasing robustness and
reducing the risk of model bias [*3 441,

3.4. Scenario Generation
The study employed a structured scenario development
process consisting of four steps: identification of drivers,
construction of scenario narratives, quantification of
scenarios, and stress-testing. Key drivers of tax volatility
were identified through literature synthesis and expert
consultations, including commodity price fluctuations,
political instability, regulatory reforms, and digital
transformation 4 461, Based on these drivers, four archetypal
scenarios were developed:

1. Stable Growth Scenario — characterized by steady
economic expansion and incremental tax reforms.

2. Crisis Shock Scenario — reflecting financial crises,
pandemics, or geopolitical conflicts that destabilize
revenues.

3. Technological Disruption Scenario — emphasizing the
impact of digitalization, automation, and platform-based
business models.

4. Governance Reform Scenario — focusing on
institutional strengthening and adoption of transparent,
data-driven tax systems.

These scenarios were quantified using simulations to estimate
fiscal outcomes such as revenue volatility, compliance rates,
and economic efficiency [C68l. Stress-testing was conducted
by applying extreme but plausible shocks such as sudden
commodity price collapses or global supply chain disruptions
to evaluate resilience under worst-case conditions [47: 461,

3.5. Validation and Reliability

To ensure validity, the framework was subjected to multiple
layers of testing. First, model outputs were compared with
historical data from past episodes of volatility, such as the
2008 global financial crisis and the 2014 oil price collapse.
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Second, expert review workshops were organized with
policymakers, tax administrators, and economists to evaluate
the plausibility of scenario narratives and model assumptions.
Third, sensitivity analyses were conducted to test the
robustness of results against variations in parameter
estimates. These steps enhanced both internal and external
validity, ensuring that the model could be applied across
different economic and institutional contexts [4°1,

3.6. Ethical Considerations

While modeling frameworks inherently involve abstraction,
ethical considerations were integrated into the methodology.
Efforts were made to ensure transparency in assumptions,
data sourcing, and scenario construction. Furthermore, the
participatory element involving stakeholders in scenario
development enhanced inclusivity and minimized the risk of
bias toward technocratic solutions. Ethical review also
highlighted the importance of safeguarding sensitive fiscal

data and ensuring confidentiality of expert contributions 5%
51]

3.7. Limitations

The methodology acknowledges certain limitations. Scenario
modeling cannot eliminate uncertainty; it can only provide
structured approaches to anticipate it. The hybrid model’s
reliance on both quantitative and qualitative inputs may also
introduce challenges of integration, particularly when expert
judgments diverge from statistical evidence. Additionally,
the global scope of data may obscure context-specific
nuances at national or subnational levels. However, these
limitations are mitigated by the model’s flexibility and
adaptability to diverse policy contexts 52,

3.8. Summary of Methodological Contribution

Overall, the methodological design contributes to advancing
both theory and practice in tax policy analysis. By combining
DSGE modeling, probabilistic simulations, and qualitative
scenario planning, the framework bridges gaps identified in
existing literature. The inclusion of stress-testing and expert
validation enhances practical relevance, ensuring that the
model is not merely academic but also actionable for
policymakers. This hybrid approach provides a
comprehensive lens for anticipating and managing tax policy
volatility, laying the foundation for the empirical results
presented in the following section 53 %4,

4. Results

The application of the hybrid scenario modeling framework
produced a set of findings that provide insight into both the
patterns and drivers of tax policy volatility across diverse
economic environments. The results are presented in five
thematic areas: quantitative simulations, scenario-specific
outcomes, stress-testing, cross-country comparisons, and
validation feedback. Together, these results illustrate the
capacity of the framework to anticipate volatility while
offering strategies for resilience.

4.1. Quantitative Simulation Outcomes

Dynamic  Stochastic  General Equilibrium  (DSGE)
simulations and Monte Carlo analyses revealed significant
variability in revenue outcomes under different conditions of
growth, inflation, and political risk. The baseline simulation
showed that economies with diversified revenue bases
experienced average tax volatility of 2.5 percent of GDP over
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the 20-year period, compared with 6.7 percent in resource-
dependent economies. Monte Carlo trials demonstrated a
probability distribution where extreme shocks such as
commodity price collapses or capital outflows produced up
to a 40 percent deviation from expected revenue paths. These
findings highlight the systemic vulnerability of economies
reliant on narrow tax bases 55 %61,

4.2. Scenario-Specific Outcomes

The framework’s four archetypal scenarios generated distinct

fiscal trajectories.

e In the Stable Growth Scenario, simulations indicated
moderate  volatility with revenue predictability
improving by 18 percent relative to historical baselines.

e The Crisis Shock Scenario produced severe contractions,
with revenue-to-GDP ratios declining by an average of
4.8 percentage points during stress events. This mirrored
pattern observed during the 2008 global financial crisis,
confirming the model’s validity.

e The Technological Disruption Scenario showed that
digital transformation could initially destabilize revenue
collection by reducing taxable footprints of traditional
industries. However, economies adopting digital tax
tools saw efficiency gains of 15 percent in compliance
rates within five years [57: 58],

e In the Governance Reform Scenario, institutional
strengthening reduced volatility by 22 percent,
underscoring the role of transparency and enforcement
in stabilizing fiscal outcomes 9,

These results confirm the hypothesis that volatility is not
solely a macroeconomic phenomenon but is strongly shaped
by governance and technological readiness %,

4.3. Stress-Testing Results

Stress-testing amplified the insights by applying extreme but
plausible shocks to each scenario. In the Crisis Shock
Scenario, a sudden 30 percent fall in global commodity prices
led to fiscal deficits exceeding 8 percent of GDP in resource-
dependent economies. Conversely, economies with
diversified revenue systems limited deficits to below 3
percent of GDP [C9%1. Under the Technological Disruption
Scenario, applying a shock representing global digital tax
harmonization reduced base erosion risks by 12 percent.
Stress tests further revealed that strong governance buffers
such as anti-corruption enforcement reduced the fiscal impact
of shocks by up to 25 percent. These findings emphasize the
value of resilience-oriented strategies [60 61621,

4.4. Cross-Country Comparisons

The framework was applied to three categories of economies:
advanced, emerging, and resource-dependent. Advanced
economies demonstrated lower volatility levels, averaging
2.1 percent of GDP, largely due to diversified revenue bases
and strong institutional capacity. Emerging markets exhibited
moderate volatility, averaging 4.5 percent, but with
significant intra-group variation based on governance
indicators [®3. Resource-dependent economies consistently
displayed the highest volatility, averaging 7.2 percent, driven
by external commodity cycles and weak tax administration
systems. These results underscore the heterogeneity of
volatility dynamics, highlighting the need for context-
specific reforms (64,
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4.5. Validation Feedback

Expert validation workshops confirmed the plausibility of the
scenarios and provided practical feedback. Tax
administrators from emerging economies noted that the
Governance Reform Scenario aligned with ongoing
institutional reforms, while policymakers from resource-
dependent states emphasized the importance of diversifying
revenue sources. Economists highlighted the usefulness of
probabilistic outcomes from Monte Carlo simulations in
improving fiscal risk management. Stakeholders also
emphasized that incorporating taxpayer behavior into models
was essential for capturing compliance dynamics. These
insights reinforced the framework’s relevance to real-world
policy contexts [64 65 661,

4.6. Synthesis of Findings

Synthesizing results across simulations, scenarios, stress-
testing, and validation provides several key takeaways. First,
tax volatility is structurally linked to economic
diversification, institutional strength, and technological
readiness. Second, resilience can be built through scenario-
informed reforms that combine macroeconomic stabilization
with governance improvements. Third, the hybrid modeling
approach effectively captures both quantitative patterns and
qualitative dynamics, bridging gaps in traditional fiscal
forecasting tools. Finally, the model’s adaptability across
country types demonstrates its potential for application in
varied policy contexts, from advanced economies to
resource-dependent states [67: 68, 691,

5. Discussion

The results of this study reveal that tax policy volatility in
uncertain environments is both a structural and behavioral
phenomenon. The findings demonstrate that volatility arises
from complex interactions among macroeconomic shocks,
institutional weaknesses, and technological disruption, but it
can be anticipated and mitigated through scenario-based
frameworks. This discussion situates the results within
broader theoretical and policy debates, while highlighting
implications for economic governance, fiscal sustainability,
and reform design.

5.1. Linking Results to Theory

The results align with theories of fiscal federalism and public
finance, which suggest that diversified revenue bases
contribute to stability by spreading risk across sectors. The
observed resilience of advanced economies in the simulations
supports Musgrave’s framework on fiscal functions, where
stabilization is enhanced through institutional capacity and
countercyclical tools. The findings also confirm insights from
complexity economics, which highlight nonlinear and
emergent dynamics in fiscal systems. Tax volatility is not
simply additive in response to shocks; it amplifies through
feedback loops involving compliance behavior, political
bargaining, and market expectations [0 71. 721,

The governance dimension resonates with institutionalist
perspectives that stress the role of rule of law and
administrative efficiency in stabilizing fiscal systems.
Results showing that institutional reforms reduce volatility by
22 percent affirm the proposition that strong governance
creates predictable environments for both taxpayers and
investors. Similarly, the role of technological disruption in
altering tax bases connects with Schumpeterian theories of
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creative destruction, illustrating how innovation destabilizes
old revenue models but generates opportunities for efficiency
gains 731,

5.2. Interpreting Scenario-Specific Findings

Each scenario provides insights into specific pathways of
volatility. The Stable Growth Scenario suggests that
incremental reforms and predictable growth can provide a
foundation for stable fiscal planning, but such conditions may
be rare in uncertain environments "4 "I, The Crisis Shock
Scenario highlights the vulnerability of revenue systems to
external disruptions, echoing historical crises such as the
Asian financial collapse of the 1990s and the COVID-19
pandemic [®l. The magnitude of revenue contraction
simulated in these scenarios reinforces the urgency of
resilience-oriented planning [,

The Technological Disruption Scenario offers critical
insights into the future of taxation in a digitalized economy.
Initial destabilization of revenues due to the shrinking
footprint of traditional industries reflects real-world
challenges faced by tax administrators in addressing base
erosion and profit shifting. However, the efficiency gains
observed in economies adopting digital tools confirm the
potential of innovation to improve compliance and reduce
volatility [ 7 The Governance Reform Scenario
demonstrates that institutional improvements are among the
most powerful levers for stabilizing fiscal outcomes, a
finding that supports ongoing global efforts to combat
corruption and enhance transparency [ 81,

5.3. Policy Implications

The findings have several implications for policymakers.
First, diversification of revenue systems is critical for
managing volatility. Resource-dependent economies must
expand beyond commaodities into consumption, income, and
digital taxes to reduce exposure to global price swings.
Second, governance reforms including anti-corruption
measures, transparent  reporting, and  strengthened
enforcement must accompany technical reforms to ensure
long-term stability "2, Third, investment in digital tax
systems is no longer optional; it is a necessity for keeping
pace with globalization and technological change 2. Fourth,
fiscal frameworks should incorporate scenario-based
planning, enabling governments to anticipate shocks and
design contingency measures.

The results also suggest the need for stronger regional and
international cooperation. Since tax volatility often stems
from global drivers such as capital flows and technological
shifts, unilateral reforms are insufficient. Multilateral
agreements on digital taxation, profit shifting, and tax
information exchange can help mitigate cross-border
volatility [,

5.4. Contributions to Scholarship

This study contributes to the literature in three ways. First, it
integrates quantitative simulations with qualitative scenario
planning, addressing limitations of traditional models that
often overlook behavioral and institutional dynamics.
Second, it provides empirical evidence linking institutional
reforms with reduced volatility, reinforcing the importance of
governance in fiscal stability research. Third, it offers a
replicable framework for cross-country comparisons,
enabling scholars to study volatility in a standardized manner
while allowing for contextual adaptations [84 81,
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5.5. Limitations and Future Research

While the framework provides actionable insights, it has
limitations. The reliance on macro-level data may obscure
subnational dynamics where volatility often manifests in
more acute ways [, Additionally, while scenario planning
incorporates expert judgment, it remains vulnerable to biases
that could distort narrative plausibility (87 8.8, Furthermore,
the framework cannot eliminate uncertainty; it can only
provide structured anticipations of possible futures. Future
research should explore the integration of behavioral
economics, artificial intelligence, and machine learning into
volatility modeling, which could further improve predictive
accuracy. Longitudinal studies tracking the long-term
effectiveness of governance reforms in stabilizing revenues
would also add depth to the empirical base [*0 %% 921,

5.6. Synthesis

In synthesizing these insights, it becomes clear that volatility
is not merely an exogenous shock to be managed reactively
but an inherent feature of modern tax systems operating in
uncertain environments. Policymakers must embrace this
complexity by using scenario modeling frameworks to
anticipate challenges and build adaptive capacity. By
combining diversification, governance reform, technological
modernization, and international cooperation, economies can
move toward fiscal systems that are both resilient and
efficient [93 94 951,

6. Conclusion

This study has proposed and applied a scenario modeling
framework for predicting and managing tax policy volatility
in uncertain environments. By integrating quantitative tools
such as Dynamic Stochastic General Equilibrium models and
Monte Carlo simulations with qualitative scenario planning,
the framework offers a comprehensive approach to
understanding volatility as both a structural and behavioral
phenomenon.

The results revealed that volatility is strongly shaped by
economic  diversification, institutional capacity, and
technological readiness. Economies with broad tax bases,
strong governance, and digitalized tax systems were better
equipped to manage uncertainty, while resource-dependent
and institutionally weak economies exhibited higher
volatility. Stress-testing further highlighted that resilience
can be built through proactive reforms that anticipate shocks
rather than responding reactively.

The framework demonstrated its adaptability across different
country contexts, showing that while advanced economies
benefit from stability through established systems, emerging
and resource-dependent economies require targeted reforms
in governance, diversification, and digital adoption to reduce
vulnerabilities. These insights underscore the importance of
tailoring strategies to specific fiscal and institutional realities
[96, 97, 98].

From a theoretical perspective, the study contributes to
bridging gaps between quantitative forecasting and
institutional analysis, demonstrating that hybrid approaches
are necessary to capture the full spectrum of volatility
dynamics. The incorporation of scenario-based planning also
emphasizes that uncertainty cannot be eliminated but can be
structured and anticipated, allowing for better-informed
policy decisions.

For policymakers, the findings underscore the imperative of
building resilience in tax systems through diversification,
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institutional

reform, technological modernization, and

regional cooperation. The framework provides a practical
guide to designing forward-looking fiscal strategies that
account for the inevitability of uncertainty while positioning
tax systems as anchors of economic stability [°% 1001,
Although limitations remain particularly with respect to data
granularity and potential biases in qualitative assumptions the
study provides a foundation for further research on
integrating emerging technologies and behavioral dynamics
into fiscal modeling. As global tax environments grow more
interconnected and uncertain, frameworks such as the one
proposed here will become increasingly essential for crafting
adaptive, resilient, and efficient tax systems.
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