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Abstract

Purpose and Design

This research aims to design an accounting-based simulation model capable of diagnosing and reforming the
structural fiscal gap between Egypt’s public economic authorities (PEAs) and the national budget. Despite
Egypt’s significant public-sector surpluses, the fiscal deficit remains persistently high due to fragmented surplus
governance and weak integration mechanisms. The study seeks not only to identify these gaps but also to propose
actionable accounting and legal solutions, including the drafting of a legislative proposal to mandate surplus
transfers.

Method and Approach

The study employs a mixed-methods approach integrating quantitative financial analysis of PEA data from 2018—
2025, alongside qualitative case studies from Egypt and comparative countries (Morocco and Indonesia). Statis-
tical techniques such as regression, ANOVA, and scenario modeling are used to quantify the impact of surplus
integration on fiscal sustainability. Semi-structured interviews with policymakers, auditors, and economic experts
further inform the practical viability of the proposed reforms.

Findings

Findings reveal that over 90% of surpluses generated by major PEAs remain outside the national budget, largely
due to discretionary remittance policies and inadequate fiscal oversight. The simulation model demonstrates that
implementing a mandatory surplus transfer threshold of at least 30% could reduce Egypt’s projected fiscal deficit
by up to EGP 200 billion annually. Comparative insights highlight that Morocco and Indonesia have successfully
enforced surplus integration through centralized fiscal laws and digital tracking systems.

Originality and Value

This study uniquely integrates accounting simulation modeling with legislative policy recommendations, bridging
a critical gap between financial theory and public sector practice in Egypt. It is the first to propose a data-driven
legal framework derived directly from empirical surplus modeling, positioning fiscal governance as both a tech-
nical and legislative priority.

Theoretical and Practical Implications

Theoretically, the study extends public finance literature by linking surplus governance with fiscal sustainability
through an accounting simulation lens. Practically, it offers Egyptian policymakers a roadmap for drafting new

fiscal laws to institutionalize surplus transfers, thereby enhancing budget sustainability.
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Social Implications

Implementing the proposed model and legislation could significantly reduce Egypt’s fiscal deficit, alleviate reli-
ance on external borrowing, and improve the equity and efficiency of public spending, benefiting socioeconomic
development.

Keywords: Fiscal Deficit; Public Economic Authorities; Accounting Simulation Model; Surplus Integration;
Budget Sustainability; Egypt; Comparative Fiscal Reform.
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I. Introduction
Background and Context

Fiscal imbalances remain a persistent challenge for Egypt, where public economic authorities (PEAs)
and state-owned enterprises (SOEs) often operate as financially autonomous entities, creating significant discon-
nections between their generated surpluses and the resources available in the national budget (Abdel-Khalek,
2021; El-Erian, 2019). While several institutions such as the Central Bank of Egypt and the Egyptian General
Petroleum Corporation have reported substantial profits exceeding EGP 100 billion annually in recent years, em-
pirical analyses indicate that only a marginal portion of these funds is transferred to the state treasury (IMF, 2023;
CAPMAS, 2023). This fiscal fragmentation has contributed to Egypt’s persistent budget deficits, which averaged
7.4% of GDP between 2015 and 2022 (World Bank, 2022), severely limiting the government’s capacity to allocate
sufficient resources for public investment, debt reduction, and social services (AfDB, 2022).

Moreover, the lack of a unified legislative and accounting framework governing surplus remittances has
enabled PEAs to retain significant financial reserves, operating outside the purview of national fiscal oversight
and international standards such as the International Public Sector Accounting Standards (IPSAS) (OECD, 2021).
Studies by Abdel-Khalek (2021) and El-Sayed (2020) emphasize that this institutional fragmentation undermines
fiscal transparency, hampers efficient financial planning, and exacerbates public debt vulnerabilities. Compara-
tive evidence from Morocco and Indonesia demonstrates that legal mandates enforcing surplus transfers, com-
bined with digital fiscal monitoring systems, have substantially reduced fiscal deficits and strengthened govern-
ance in public finance management (World Bank, 2020; OECD, 2021).

In this context, Egypt’s fiscal reform agenda must focus on integrating PEAs’ surpluses into the national
budget through robust accounting frameworks and enforceable legislation. The development of an accounting-
based simulation model, capable of quantifying surplus flows and evaluating potential policy scenarios, represents
a critical step toward closing Egypt’s fiscal gap and achieving sustainable budget consolidation (IMF, 2023; El-
Erian, 2019).

Problem Statement

Despite considerable fiscal reforms and the substantial surpluses reported by Egypt’s public economic
authorities (PEAs), the country continues to face a persistent fiscal deficit averaging 7.4% of GDP over the past
decade (World Bank, 2022). A fundamental problem lies in the fragmented institutional and legal framework
governing surplus remittances, which allows PEAs and state-owned enterprises to retain significant portions of
their profits instead of transferring them to the national treasury (El-Sayed, 2020; Abdel-Khalek, 2021). This
institutional fragmentation has created parallel fiscal flows, weakening fiscal transparency and depriving the gov-
ernment of crucial resources needed for debt reduction, infrastructure investment, and social spending (IMF,

2023; OECD, 2021). Additionally, Egypt lacks an integrated accounting and digital system capable of quantifying
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and monitoring surplus flows in real time, making it challenging to develop evidence-based fiscal policies (AfDB,
2022). The absence of enforceable surplus transfer laws further exacerbates this problem, leaving surplus inte-
gration subject to discretionary decisions rather than systematic financial planning (El-Erian, 2019). Therefore,
there is a critical need for a robust accounting-based simulation model that not only diagnoses these fiscal gaps
but also offers practical legislative and policy solutions to institutionalize surplus integration and enhance Egypt’s

fiscal sustainability.

Research Objectives
Addressing Egypt’s persistent fiscal deficit requires not only identifying structural gaps in surplus man-
agement but also developing practical tools and policies for reform. Previous studies have highlighted the lack of
standardized frameworks for surplus integration and the absence of legislative mandates governing remittance
flows from public economic authorities (El-Sayed, 2020; Abdel-Khalek, 2021). Building on this gap, the primary
objective of this research is to design an accounting-based simulation model capable of diagnosing the magnitude
and impact of surplus retention across Egypt’s public entities and evaluating policy alternatives for integrating
these surpluses into the national budget (IMF, 2023; OECD, 2021). Additionally, the research aims to provide
empirical evidence to support a legislative proposal that mandates surplus transfers, thus contributing both aca-
demically and practically to Egypt’s fiscal sustainability discourse (World Bank, 2022). In light of these consid-
erations, the specific research objectives are as follows:
1. To analyze the financial performance of Egypt’s key public economic authorities and quantify retained sur-
pluses over the past decade (El-Sayed, 2020).
2. To identify the legal and institutional barriers preventing systematic surplus integration into the national budget
(Abdel-Khalek, 2021).
3.To develop an accounting-based simulation model to forecast fiscal impacts under different surplus transfer
scenarios (IMF, 2023).
4.To compare Egypt’s surplus management practices with international models, particularly Morocco and Indo-
nesia, and extract applicable lessons (OECD, 2021; World Bank, 2022).
5.To formulate legislative and policy recommendations to institutionalize surplus transfers and improve fiscal

transparency and sustainability in Egypt (El-Erian, 2019).

Research Questions
While Egypt’s fiscal deficit has persisted despite substantial surpluses generated by public economic
authorities (PEAs), significant gaps remain in understanding the institutional, legal, and accounting factors that
hinder surplus integration into the national budget (El-Sayed, 2020; Abdel-Khalek, 2021). Previous literature has
not fully quantified how surplus retention impacts fiscal sustainability, nor has it examined potential legislative
solutions informed by comparative international experiences (IMF, 2023; OECD, 2021). To address these
knowledge gaps, this research seeks to answer the following key questions:
1. What is the magnitude of retained surpluses within Egypt’s public economic authorities over the past decade,
and how do these figures relate to the overall fiscal deficit? (World Bank, 2022)
2. Which legal, institutional, and accounting barriers prevent systematic surplus transfers from PEAs to the na-
tional treasury? (El-Sayed, 2020)
3. How can an accounting-based simulation model forecast the fiscal impact of different surplus transfer scenarios

in Egypt? (IMF, 2023)
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4. What lessons can Egypt learn from international models, such as those in Morocco and Indonesia, to design

legislative frameworks ensuring effective surplus integration? (OECD, 2021; World Bank, 2022)

Significance of the Study

This research carries significant theoretical and practical implications for fiscal policy-making in Egypt.
Theoretically, it contributes to the underexplored field of surplus governance in public economic authorities
(PEAs), connecting accounting-based simulation modeling with macroeconomic fiscal sustainability debates (El-
Sayed, 2020; Abdel-Khalek, 2021). While previous studies have discussed Egypt’s fiscal deficits, few have em-
pirically quantified the magnitude of surplus retention and modeled its impact under various policy scenarios
(IMF, 2023). Practically, the study offers a robust analytical tool—an accounting-based simulation model—that
can forecast how mandatory surplus transfers might reduce fiscal deficits and enhance financial discipline
(OECD, 2021). Moreover, by drawing lessons from international experiences in Morocco and Indonesia, the re-
search provides Egyptian policymakers with a comparative framework for drafting legislative reforms that insti-
tutionalize surplus integration (World Bank, 2022). Socially, implementing the proposed model and legislative
recommendations could redirect substantial financial resources toward critical infrastructure, social services, and
debt reduction, thereby promoting equitable and sustainable development. Thus, this study bridges a critical gap

between financial accounting research and public policy formulation in Egypt’s fiscal landscape.

Structure of the Study

This study is organized into ten comprehensive chapters, each designed to systematically address the
research objectives and answer the proposed questions. The structure is as follows:
1.Introduction, 2. Literature Review, 3. Conceptual Framework and Developing Hypotheses, 4. Accounting Sim-
ulation Model, 5. Research Methodology, 6. Case Studies Analysis, 7. Findings and Results, 8. Discussion and

Interpretation, 9. Conclusion

II.  Literature Review

Fiscal Sustainability and Public Financial Challenges
Concept and Importance of Fiscal Sustainability

Fiscal sustainability refers to a government’s capacity to sustain its current spending, taxation, and other
fiscal policies over the long term without resorting to excessive borrowing or risking fiscal crisis (Blanchard et
al., 1990; IMF, 2023). It implies that the government is able to meet its present and future debt obligations without
requiring significant adjustments to its budgetary policies that could disrupt economic growth (Abdel-Khalek,
2021). For emerging economies like Egypt, achieving fiscal sustainability is crucial not only for maintaining
macroeconomic stability but also for securing investor confidence and ensuring the effective allocation of re-
sources to development priorities (World Bank, 2022). Countries failing to maintain sustainable fiscal balances
often face rising borrowing costs, currency depreciation, and social unrest due to sudden austerity measures (El-
Sayed, 2020).

Trends in Egypt’s Fiscal Deficit and Public Debt

Egypt has experienced persistent fiscal deficits for nearly two decades, with the overall deficit averaging
around 7.4% of GDP between 2015 and 2022 (World Bank, 2022). Public debt levels have also risen sharply,
surpassing EGP 5.5 trillion domestically and over USD 150 billion in external debt as of 2023 (IMF, 2023).
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Several factors contribute to this fiscal strain, including high public sector wage bills, substantial energy and food
subsidies, and growing debt servicing costs which account for more than 50% of Egypt’s annual budget expend-
itures (AfDB, 2022). Despite efforts to implement economic reforms under programs with the International Mon-
etary Fund, Egypt’s public finances remain vulnerable to external shocks such as commodity price volatility,

geopolitical tensions, and global financial tightening (El-Erian, 2019).

Key Indicators of Fiscal Sustainability

Fiscal sustainability assessments typically rely on several macroeconomic indicators. The debt-to-GDP
ratio is a central measure, as rising debt levels relative to the economy’s output signal growing fiscal stress
(Blanchard et al., 1990). Another critical indicator is the primary balance—the budget balance excluding interest
payments—which reflects whether current fiscal policies can stabilize debt over time (IMF, 2023). For Egypt, the
primary surplus has remained modest, insufficient to counteract the burden of growing interest payments (El-
Sayed, 2020). Additionally, liquidity indicators such as debt service-to-revenue ratios are crucial for assessing
near-term fiscal pressure and potential solvency risks (World Bank, 2022). Advanced countries generally maintain
debt service ratios below 20%, while Egypt’s ratio exceeds 50%, highlighting significant fiscal vulnerabilities
(OECD, 2021).

Fiscal Challenges Specific to Emerging Economies

Emerging markets like Egypt face unique fiscal challenges that complicate efforts to achieve sustaina-
bility. These include volatile revenue streams, narrow tax bases, and rigid expenditure structures dominated by
mandatory spending such as subsidies and public wages (AfDB, 2022). Additionally, weak institutional capacity,
fragmented public financial management systems, and political constraints often hinder timely fiscal consolida-
tion (El-Erian, 2019; Abdel-Khalek, 2021). Studies have shown that emerging economies are more susceptible to
sudden reversals in capital flows and exchange rate instability, amplifying fiscal risks (IMF, 2023; OECD, 2021).
For Egypt, achieving fiscal sustainability requires not only controlling deficits and debt but also integrating public
economic authorities’ surpluses into the national budget to create a more resilient fiscal framework (World Bank,
2022).

Public Economic Authorities and Surplus Governance
Definition and Role of Public Economic Authorities

Public Economic Authorities (PEAs) are specialized entities established by the government to perform
commercial, industrial, or service activities while maintaining legal and financial independence from the general
state budget (OECD, 2021; Abdel-Khalek, 2021). In Egypt, PEAs include organizations such as the Central Bank
of Egypt (CBE), the Egyptian General Petroleum Corporation (EGPC), and the Egyptian Electricity Holding
Company (EEHC). Although they operate under government oversight, PEAs often possess significant autonomy
in setting their financial and operational policies, enabling them to generate substantial surpluses outside the direct
fiscal control of the Ministry of Finance (El-Sayed, 2020). This unique position allows PEAs to act as key drivers
of economic development while also posing challenges for fiscal consolidation due to retained earnings and dis-

cretionary spending (IMF, 2023).
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Legal Framework Governing PEAs in Egypt

Egypt’s legal framework for PEAs is primarily established under Law No. 203 of 1991, which grants
state-owned enterprises and PEAs considerable independence in managing their resources (World Bank, 2022).
However, this law does not mandate systematic surplus transfers to the national treasury, allowing entities to
retain profits for internal investments or operational reserves (Abdel-Khalek, 2021). Moreover, laws governing
financial disclosure and surplus remittances remain fragmented, leading to inconsistent practices across different
PEAs (OECD, 2021). Reports indicate that while some entities voluntarily remit portions of their profits, others
retain surpluses indefinitely, complicating fiscal forecasting and undermining national budget planning (AfDB,
2022). The lack of unified legal mandates creates significant gaps in surplus governance, contributing to fiscal

imbalances and reduced transparency (El-Erian, 2019).

Challenges in Surplus Retention and Parallel Fiscal Flows

A major challenge posed by PEASs is the phenomenon of “parallel fiscal flows,” where significant finan-
cial resources remain outside the national budget framework (El-Sayed, 2020; IMF, 2023). Retained surpluses,
often justified by the need for reinvestment or financial stability, result in reduced funds available for national
development priorities, debt reduction, and social programs (World Bank, 2022). Furthermore, the autonomy
granted to PEAs can foster inefficiencies and discretionary spending patterns, as entities operate without stringent
performance-based remittance requirements (Abdel-Khalek, 2021). Studies emphasize that such fiscal fragmen-
tation weakens macroeconomic policy coordination and limits the government’s capacity to respond to economic
crises effectively (OECD, 2021; AfDB, 2022). The absence of digital integration between PEAs and central fiscal

databases further complicates monitoring and accountability (El-Erian, 2019).

Global Perspectives on Surplus Governance

Internationally, several countries have addressed surplus governance through legislative and institutional
reforms. Morocco, for instance, mandates that state-owned enterprises remit between 30% and 50% of their an-
nual profits to the treasury, a measure embedded in fiscal consolidation strategies (OECD, 2021). Indonesia has
implemented a digital monitoring system that tracks surplus generation and transfers in real time, enhancing
transparency and fiscal planning (World Bank, 2020). These reforms have contributed to reducing fiscal deficits
and improving public financial management efficiency (AfDB, 2022). Comparative research indicates that coun-
tries with centralized surplus governance tend to experience lower fiscal volatility and stronger budgetary out-
comes (IMF, 2023). For Egypt, adopting similar reforms could help institutionalize surplus transfers, improve
fiscal sustainability, and align public economic authorities more closely with national economic objectives (El-
Sayed, 2020).

Accounting Standards and Public Sector Financial Management
Evolution of Public Sector Accounting Standards

Public sector accounting has undergone a profound transformation over recent decades, reflecting the
global shift towards transparency, fiscal discipline, and improved governance in managing public resources. His-
torically, most governments—including Egypt—relied heavily on cash-based accounting systems that recorded
transactions only when cash was received or paid out (IFAC, 2021; Chan, 2003). While simple and useful for
short-term budget control, cash accounting fails to capture the true financial position of governments, as it ex-

cludes accrued liabilities, future commitments, and the value of public assets (IMF, 2023). Recognizing these
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limitations, international organizations spearheaded the development of accrual accounting principles, culminat-
ing in the issuance of International Public Sector Accounting Standards (IPSAS) by the International Federation
of Accountants. IPSAS aim to harmonize government accounting practices worldwide, providing standardized
rules for recognizing revenues, expenses, assets, and liabilities, thereby enhancing the comparability and reliabil-
ity of public sector financial statements (OECD, 2021). In recent years, over 100 countries have initiated processes

to either fully adopt or partially implement IPSAS, highlighting its growing global significance (El-Sayed, 2020).

Benefits of Accrual-Based Accounting in the Public Sector

The transition from cash to accrual-based accounting systems provides significant benefits for fiscal
management, particularly in emerging economies like Egypt. Accrual accounting offers a comprehensive por-
trayal of a government’s financial health, revealing not only cash flows but also obligations such as pensions,
supplier debts, and infrastructure maintenance liabilities (Blondal et al., 2006). This fuller picture is crucial for
assessing fiscal sustainability and ensuring that governments do not accumulate hidden debts that could destabi-
lize future budgets. Moreover, accrual-based reports enable policymakers to evaluate the long-term financial con-
sequences of current policies, enhancing fiscal responsibility and reducing the risk of populist spending decisions
driven by short-term political cycles (IFAC, 2021). In Egypt, adopting accrual accounting could dramatically
improve visibility over the retained surpluses of public economic authorities (PEAs), an area currently obscured
under cash-based reporting practices (Abdel-Khalek, 2021). Furthermore, accrual data supports better financial
forecasting and decision-making, allowing governments to plan strategically for economic fluctuations, debt ser-

vicing, and investment needs (IMF, 2023).

Limitations and Challenges in Adopting IPSAS in Egypt

Despite the clear advantages of IPSAS, Egypt faces significant barriers in transitioning to accrual-based
public sector accounting. One of the primary challenges is institutional inertia. Decades of reliance on cash ac-
counting have deeply embedded procedural and legal norms that are difficult to dismantle (OECD, 2021). Many
financial systems and IT infrastructures in Egypt’s public sector remain designed for cash transactions, requiring
expensive upgrades or replacements to support accrual processing and reporting (AfDB, 2022). Additionally,
there is a notable skills gap among government accountants and auditors, many of whom lack training in accrual
concepts and the technical knowledge required to produce IPSAS-compliant statements (El-Erian, 2019). Re-
sistance to change is not merely technical but cultural as well; staff often perceive accrual adoption as an unnec-
essary complication or even a threat to established practices and discretionary control over financial reporting
(El-Sayed, 2020). Furthermore, Egypt’s fragmented financial reporting landscape—where PEAs often prepare
separate, non-standardized financial reports—creates significant obstacles for consolidation and transparency.
Studies indicate that the transitional costs and complexity of full IPSAS adoption are among the key reasons many
developing countries opt for gradual or modified implementations instead of wholesale reforms (IFAC, 2021).
Without political commitment and dedicated capacity-building programs, Egypt risks implementing superficial

changes that do not genuinely improve fiscal transparency or governance (World Bank, 2022).

Role of Accounting Standards in Enhancing Fiscal Transparency and Governance
Despite these challenges, the role of standardized public sector accounting cannot be overstated in modern
fiscal governance. IPSAS and similar frameworks enforce uniform accounting treatments, reducing the scope for

creative accounting and discretionary manipulation of financial results (Blondal et al., 2006). In practice, this means
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governments cannot hide debts “off the books,” nor can they obscure surplus or deficit figures through accounting
loopholes. Such transparency builds public trust, boosts investor confidence, and often results in improved credit
ratings, which is crucial for countries like Egypt seeking external financing (IFAC, 2021). Globally, countries that
have embraced accrual standards report significantly improved fiscal discipline and policymaking credibility. For
instance, New Zealand’s adoption of accrual reporting enabled it to better manage long-term pension liabilities and
infrastructure investments, while Morocco’s adoption of hybrid accrual principles has enhanced the government’s
ability to integrate state-owned enterprise finances into consolidated fiscal reports (OECD, 2021; World Bank,
2022). In Egypt, the potential benefits of adopting IPSAS extend beyond compliance; they offer a path toward sys-
tematically identifying and integrating surpluses retained by PEAs into the national budget, thus helping reduce
fiscal deficits and improve resource allocation. Furthermore, aligning Egypt’s public financial reporting with inter-
national standards would enhance its integration into global capital markets, support anti-corruption efforts, and
create a solid foundation for evidence-based fiscal reforms (IMF, 2023; Abdel-Khalek, 2021).

International Experiences in Surplus Integration
Rationale for Surplus Integration in Public Finance

Governments worldwide recognize that integrating surpluses generated by state-owned enterprises
(SOEs) and public economic authorities into the national budget is critical for fiscal sustainability and macroeco-
nomic stability. Retaining surpluses within autonomous public entities often results in fragmented public finance
systems, diminished fiscal transparency, and reduced resources available for priority national projects (OECD,
2021). Effective surplus integration contributes to reducing fiscal deficits, improving public investment planning,
and ensuring that public funds serve national rather than institutional objectives (Blondal et al., 2006). Research
demonstrates that countries with legal frameworks mandating surplus transfers exhibit greater budget discipline
and lower fiscal volatility than those relying solely on voluntary remittances (World Bank, 2022). This rationale

underpins numerous international reforms seeking to institutionalize surplus governance (IMF, 2023).

Morocco: Centralized Legal Framework and Fiscal Discipline

Morocco provides a compelling example of surplus integration driven by a centralized legal mandate.
Under Moroccan law, SOEs are obliged to remit between 30% and 50% of their net profits annually to the state
treasury, depending on sector-specific legislation and profitability levels (OECD, 2021). This policy was intro-
duced following concerns about persistent fiscal deficits and fragmented fiscal management during the early
2000s. The Moroccan Ministry of Economy and Finance oversees compliance, issuing annual circulars that set
remittance targets for each public entity based on financial performance (World Bank, 2020). As a result, Morocco
has significantly reduced fiscal deficits over the past decade, maintaining levels below 4% of GDP in most years
(AfDB, 2022). Surplus integration has enabled Morocco to expand public investment in infrastructure, education,
and health without resorting to excessive borrowing. Studies indicate that Morocco’s approach has enhanced

transparency, reduced discretionary spending, and fostered greater fiscal predictability (Blondal et al., 2006).

Indonesia: Digital Monitoring and Legislative Enforcement

Indonesia represents another successful case of surplus governance reform. Historically, Indonesian SOEs
retained significant profits, contributing to opaque public finances and fiscal forecasting challenges (OECD, 2021).
In response, the Indonesian government enacted legislation in 2017 requiring SOEs to transfer a fixed percentage of

net income to the treasury, typically between 30% and 50% (IMF, 2023). To ensure enforcement, Indonesia
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introduced a digital monitoring system—the State Asset Management Information System (SAMI)—which tracks
SOE revenues, expenditures, and surplus remittances in real time (World Bank, 2022). SAMI provides the Ministry
of Finance with comprehensive oversight, enabling proactive interventions if remittance targets are not met. Since
implementing these reforms, Indonesia has improved fiscal transparency, reduced budget deficits, and enhanced
public trust in government financial management (El-Sayed, 2020). Additionally, the surplus transfers have provided

critical funding for infrastructure and social welfare programs, contributing to macroeconomic stability.

Comparative Insights and Lessons for Egypt

The experiences of Morocco and Indonesia offer critical lessons for countries like Egypt, where surplus
retention by public economic authorities continues to undermine fiscal sustainability. Both countries demonstrate
that legal mandates for surplus transfers, coupled with effective oversight mechanisms, are essential to integrate
SOE finances into national fiscal frameworks (OECD, 2021). In Morocco, success hinged on a clear legal frame-
work and strict annual targets enforced through the Ministry of Finance. In Indonesia, digital systems played a
pivotal role in enhancing compliance and transparency. These reforms reduced fiscal deficits and improved policy
credibility, outcomes Egypt urgently needs as it grapples with rising debt levels and fiscal pressures (IMF, 2023).
For Egypt, adopting a similar approach would require significant legislative amendments, technological invest-
ments, and institutional capacity-building to harmonize financial reporting across public entities (Abdel-Khalek,
2021). Studies emphasize that integrating surpluses can help reduce reliance on external borrowing, improve
budget predictability, and allocate resources more efficiently toward national priorities (Blondal et al., 2006;
World Bank, 2022). Thus, Egypt’s fiscal reform agenda should include designing a legal and digital framework

for surplus integration, informed by the comparative insights from these international experiences.

Research Gaps and Justification for the Study

Despite extensive literature on fiscal sustainability and public financial management, significant gaps
remain concerning surplus governance in Egypt’s public sector. Previous studies have thoroughly analyzed
Egypt’s fiscal deficits, debt dynamics, and public expenditure patterns (IMF, 2023; El-Sayed, 2020). However,
there is limited empirical research quantifying the magnitude of surpluses retained within public economic au-
thorities (PEAs) and their impact on the fiscal deficit (Abdel-Khalek, 2021; OECD, 2021). Existing literature
largely overlooks how integrating these surpluses into the national budget could enhance fiscal sustainability and
reduce reliance on external borrowing (World Bank, 2022; AfDB, 2022).

Moreover, while international studies document successful surplus integration models in countries like
Morocco and Indonesia, few comparative analyses explore how these experiences can be adapted to Egypt’s
unique institutional and legal framework (Blondal et al., 2006). There is also a lack of research employing ac-
counting-based simulation models to forecast the potential fiscal benefits of surplus integration under different
policy scenarios (IFAC, 2021). Such models are critical for evidence-based policy-making and legislative reform.

Furthermore, existing research provides limited insight into the legal reforms necessary to institutionalize surplus
transfers in Egypt, nor does it analyze the digital infrastructure required for effective fiscal monitoring (El-Erian, 2019).
This gap undermines the practical application of surplus governance reforms and leaves policymakers without concrete
tools to implement sustainable changes.

Given these gaps, as shown in table (1) the present study is justified as it aims to bridge the knowledge
deficit by: (1) empirically quantifying surplus retention across Egypt’s PEAs, (2) developing an accounting-based

simulation model to assess fiscal impacts, (3) drawing comparative insights from international experiences, and
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(4) proposing legislative and digital reforms tailored to Egypt’s context. Table (1) summarizes the key research

gaps and the specific contributions this study intends to make.

Table (1) Research Gaps and Justification for the Study

Identified Research Gap Justification and Contribution of This Study

Lack of empirical data quantifying surplus re- | The study will collect and analyze financial data from PEAs to estimate retained

tention in Egypt’s PEAs. surpluses and their fiscal implications (Abdel-Khalek, 2021; IMF, 2023).

Absence of accounting simulation models as- | The study will develop a simulation model to forecast fiscal outcomes under differ-

sessing surplus integration impacts. ent surplus transfer scenarios (IFAC, 2021).

Limited comparative analysis of international | The study will extract lessons from Morocco and Indonesia and evaluate their ap-

surplus governance practices. plicability to Egypt (Blondal et al., 2006; OECD, 2021).
Scarcity of research on legal and digital re- | The study will propose legislative amendments and digital infrastructure solutions
forms needed for surplus integration. to institutionalize surplus transfers in Egypt (El-Erian, 2019; World Bank, 2022).

Addressing these gaps is essential for strengthening Egypt’s fiscal governance and ensuring sustainable
economic development. The findings of this research could significantly inform policymakers, enhance fiscal

transparency, and contribute to broader public finance reforms.

HI. Conceptual Framework And Hypotheses Development

Theoretical Foundations
Fiscal Sustainability Theory

Fiscal sustainability theory is a fundamental pillar in public finance research, focusing on a government’s
capacity to finance its operations without resorting to unsustainable debt accumulation or disruptive fiscal adjust-
ments (Blanchard et al., 1990; IMF, 2023). According to this theory, fiscal policies are sustainable if the govern-
ment can meet its present and future obligations under existing tax and spending regimes without generating
macroeconomic instability (Abdel-Khalek, 2021). It emphasizes maintaining a primary balance sufficient to sta-
bilize debt levels over time, thereby avoiding spiraling debt service costs that crowd out essential public spending
(World Bank, 2022). For Egypt, the theory is highly relevant, given persistent fiscal deficits and rising debt ser-
vicing obligations, which exceeded 50% of budget expenditures in 2023 (IMF, 2023). Applying fiscal sustaina-
bility principles requires a comprehensive understanding of both revenue potential and expenditure commitments,
making it critical to examine surplus retention within public economic authorities (PEAs) and its implications for

long-term fiscal balance (OECD, 2021).

Public Choice Theory and Institutional Economics

Public choice theory provides a critical perspective on how political and institutional dynamics influence
public sector decision-making, including surplus retention and remittance practices (Buchanan & Tullock, 1962;
El-Sayed, 2020). It posits that government officials and managers of public enterprises may act in their own
interests rather than strictly in the public interest, seeking to expand their budgets, preserve institutional auton-
omy, or enhance personal influence (Abdel-Khalek, 2021). This behavior can result in the retention of surpluses
within PEAs, limiting resources available for national fiscal consolidation and development projects (OECD,

2021). Institutional economics further complements this perspective by examining how formal rules, laws, and
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organizational norms shape financial behavior within public institutions (North, 1990). In Egypt, fragmented legal
frameworks and overlapping mandates across PEAs have enabled discretionary financial practices, allowing en-
tities to retain significant surpluses without mandatory remittance requirements (IMF, 2023; World Bank, 2022).
Understanding these institutional dynamics is essential for designing effective legal and policy reforms that ensure

surplus integration into the national budget (Blondal et al., 2006).

Relevance of Accounting Simulation Modeling in Fiscal Policy

Accounting simulation models have emerged as powerful tools for fiscal policy analysis, offering quan-
titative frameworks to assess the financial impacts of various policy choices under different scenarios (Chan,
2003; IFAC, 2021). Such models integrate financial and economic data to simulate potential outcomes, enabling
policymakers to evaluate the consequences of surplus transfers, tax reforms, or expenditure adjustments on budget
deficits, debt sustainability, and macroeconomic stability (El-Erian, 2019). In the context of Egypt, an accounting-
based simulation model is particularly valuable for forecasting how integrating retained surpluses from PEAs
could reduce fiscal deficits and alleviate the need for external borrowing (World Bank, 2022). Simulation tools
can also help policymakers visualize trade-offs between retaining surpluses for reinvestment within PEAs and
channeling those resources toward national fiscal objectives (Abdel-Khalek, 2021). Moreover, such models en-
hance evidence-based policymaking by providing empirical projections that support legislative reforms, a critical
need in Egypt’s current fiscal landscape (IMF, 2023; OECD, 2021).

Collectively, these theoretical foundations form the basis for developing this study’s conceptual frame-
work and hypotheses. They highlight the importance of surplus integration as both an economic and institutional

challenge, reinforcing the need for analytical tools like simulation models to inform fiscal reform in Egypt.

Conceptual Framework Design

The design of the conceptual framework in this study is grounded in the theoretical foundations discussed in
Section 3.1 and reflects insights derived from the literature review. The framework integrates concepts from fiscal
sustainability theory, public choice theory, institutional economics, and accounting simulation modeling to analyze how
surplus retention within public economic authorities (PEAs) impacts Egypt’s fiscal sustainability (IMF, 2023; OECD,
2021).

Core Components of the Conceptual Framework

The proposed framework is structured around four key constructs:

1. Surplus Retention in PEAs
Refers to the practice of public economic authorities retaining profits rather than remitting them to the national
treasury. This variable captures both the magnitude and frequency of retained surpluses, reflecting institutional
autonomy and discretionary financial management (Abdel-Khalek, 2021; El-Sayed, 2020).

2. Surplus Integration into the National Budget
Represents the extent to which retained surpluses are transferred to the state treasury and integrated into national
fiscal planning. This process enhances budget predictability, increases funds available for development priori-
ties, and reduces fiscal deficits (World Bank, 2022; OECD, 2021).

3. Fiscal Deficit

Denotes the gap between government revenues and expenditures. Persistent deficits necessitate borrowing, contributing to
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debt accumulation and fiscal vulnerability (IMF, 2023). The model hypothesizes that higher surplus integration reduces
fiscal deficits (Blondal et al., 2006).

4.Fiscal Sustainability
Reflects the government’s ability to maintain its fiscal policies without generating excessive debt or compro-
mising economic stability. Sustainable fiscal practices involve ensuring sufficient primary balances to stabilize
or reduce debt-to-GDP ratios over time (IFAC, 2021; El-Erian, 2019).

Relationships Among Constructs

The conceptual framework posits several key relationships:

e Negative Relationship between Surplus Retention and Surplus Integration: High surplus retention by PEAs
decreases funds transferred to the treasury, undermining fiscal consolidation efforts (OECD, 2021).

o Negative Relationship between Surplus Retention and Fiscal Sustainability: Retained surpluses restrict national
resources, potentially exacerbating fiscal deficits and debt growth (IMF, 2023).

e Positive Relationship between Surplus Integration and Fiscal Sustainability: Systematic remittance of surpluses
contributes to reducing deficits, improving debt indicators, and ensuring long-term fiscal stability (World Bank,
2022).

e Mediating Role of Fiscal Deficit: Fiscal deficits mediate the relationship between surplus integration and fiscal
sustainability. Increased surplus integration is hypothesized to lower deficits, thus enhancing sustainability
(Abdel-Khalek, 2021).

This structure is visualized in the conceptual model diagram and detailed in Table (2) below.

Table (2) Conceptual Framework Constructs and Proposed Relationships

Construct Definition Hypothesized Relationship
Surplus Retention in PEAs | Retained profits within PEAs rather than remitted | Negative relationship with surplus integration and
to the national treasury. fiscal sustainability.
Surplus Integration into Degree to which PEAs transfer surpluses to the | Positive relationship with fiscal sustainability and
Budget state treasury for national spending. negative with fiscal deficit.
Fiscal Deficit Difference between government revenues and ex- | Mediator between surplus integration and fiscal
penditures. sustainability.
Fiscal Sustainability Government’s capacity to maintain fiscal policies Positively impacted by surplus integration.
without excessive debt growth.

Variables and Operational Definitions

The empirical investigation in this study relies on the rigorous definition and measurement of key vari-
ables derived from the conceptual framework discussed in Section 3.2. Proper operationalization is essential for
statistical analysis, hypothesis testing, and constructing the accounting-based simulation model (IMF, 2023;
OECD, 2021). This section outlines the primary variables, their indicators, and measurement approaches as shown
in table (3).
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Surplus Retention in Public Economic Authorities (PEAs)
Definition: Surplus retention refers to the portion of net profits generated by PEAs that is retained internally rather
than remitted to the national treasury (Abdel-Khalek, 2021; El-Sayed, 2020). It reflects the degree of institutional

autonomy and potential misalignment between organizational interests and national fiscal policy (OECD, 2021).

Measurement Approach: Surplus retention will be measured as a percentage of total net profits retained by PEAs
annually, calculated as:
Surplus Retention Ratio (%) = (Retained Surplus / Total Net Profit) x 100

This ratio will be extracted from financial statements and annual reports of selected Egyptian PEAs over
the past decade (World Bank, 2022). Thresholds may be set to classify retention levels as high, medium, or low
for analytical comparisons (IMF, 2023).

Surplus Integration into the National Budget
Definition: Surplus integration indicates the proportion of retained surpluses transferred from PEAs to the national
treasury, directly contributing to national fiscal resources and budgetary planning (OECD, 2021). It is a critical
indicator of fiscal transparency and alignment of PEA financial performance with national objectives (Blondal et
al., 2000).
Measurement Approach: Surplus integration will be quantified as a percentage of net profits remitted to the treas-
ury, calculated as:
Surplus Integration Ratio (%) = (Transferred Surplus / Total Net Profit) x 100

Data will be collected from Ministry of Finance reports, PEA disclosures, and national budget state-
ments. Higher surplus integration ratios are expected to correlate with improved fiscal sustainability metrics (EI-
Erian, 2019).

Fiscal Deficit and Fiscal Sustainability Indicators

Definition:

Fiscal Deficit: The fiscal deficit represents the gap between government revenues and expenditures, excluding
interest payments (primary deficit) or including interest payments (overall deficit) (IMF, 2023). Persistent deficits
signal fiscal stress and increasing debt burdens (World Bank, 2022).

Fiscal Sustainability: Refers to the government’s capacity to maintain fiscal policies without generating unsustainable debt

levels or risking macroeconomic instability (IFAC, 2021).

Measurement Approach:
Fiscal Deficit will be expressed as a percentage of GDP. Data will be sourced from Ministry of Finance and IMF
country reports (OECD, 2021).

Fiscal Sustainability will be assessed using key ratios, including:
o Primary balance-to-GDP ratio
o Debt service-to-revenue ratio
o Debt-to-GDP ratio trends over time
Thresholds indicating sustainable vs. unsustainable fiscal conditions will follow benchmarks defined by

IMF and OECD reports (Abdel-Khalek, 2021).
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Table (3) Variables and Operational Definitions

Variable Operational Definition Measurement Method

Surplus Retention | Portion of net profit retained by PEAs and not remitted | Ratio of retained surplus to total net profit from

to treasury. PEA financial statements.

Surplus Integration | Portion of PEA surplus transferred to national treasury. | Ratio of transferred surplus to total net profit from

MOoF reports and PEAs.

Fiscal Deficit Gap between government revenues and expenditures. | Fiscal deficit as % of GDP from official fiscal data.

Fiscal Sustainability | Government’s capacity to maintain fiscal balance with- | Analysis of primary balance, debt-service ratios,

out excessive debt growth. debt-to-GDP trends.

The operationalization of these variables is essential for the simulation model in Chapter 4 and for testing
the hypotheses developed in Section 3.4 (IMF, 2023; OECD, 2021). By precisely defining these variables, the
study ensures rigorous empirical analysis that can inform legislative and policy reforms in Egypt’s fiscal land-

scape.

Developing Hypotheses

The development of hypotheses in this study is based on the theoretical foundations and conceptual
framework outlined in earlier sections. Building on fiscal sustainability theory, public choice theory, institutional
economics, and insights from international experiences, the hypotheses aim to empirically test how surplus reten-
tion and integration influence Egypt’s fiscal outcomes (IMF, 2023; OECD, 2021). This section outlines the
study’s primary and secondary hypotheses, linking them explicitly to the constructs defined in Section 3.3.

Primary Hypotheses

Hypothesis H1: Higher levels of surplus retention in PEAs are associated with lower levels of surplus integration
into the national budget.

Rationale: Public choice theory suggests that institutional autonomy encourages entities to retain resources rather
than remit them, leading to fragmented fiscal systems (Buchanan & Tullock, 1962; OECD, 2021). Empirical
evidence from Egypt indicates that surplus retention correlates with inconsistent remittances to the treasury (El-

Sayed, 2020).

Hypothesis H2: Higher surplus retention in PEAs is positively associated with increased fiscal deficits.
Rationale: Retained surpluses reduce government revenue inflows, forcing the state to finance deficits through

borrowing or austerity measures, which can destabilize fiscal sustainability (Abdel-Khalek, 2021; IMF, 2023).

Hypothesis H3: Greater surplus integration into the national budget is associated with lower fiscal deficits.
Rationale: Systematic surplus integration increases government revenue and supports fiscal consolidation, reduc-

ing the gap between revenues and expenditures (World Bank, 2022; Blondal et al., 2006).

Hypothesis H4: Higher levels of surplus integration are positively associated with improved fiscal sustainability

indicators.
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Rationale: When surpluses are integrated into the budget, governments can reduce reliance on external borrowing

and manage debt more sustainably, strengthening macroeconomic stability (El-Erian, 2019; IFAC, 2021).

Secondary Hypotheses

Hypothesis H5: Institutional and legal factors mediate the relationship between surplus retention and surplus in-
tegration.

Rationale: Fragmented legal frameworks and discretionary practices in Egypt create variability in how surpluses
are managed, impacting fiscal outcomes (OECD, 2021; Abdel-Khalek, 2021).

Hypothesis H6: Digital financial management systems moderate the relationship between surplus integration and
fiscal sustainability.
Rationale: Evidence from Indonesia demonstrates that digital systems enhance surplus tracking and enforcement,

potentially amplifying the positive fiscal effects of surplus integration (World Bank, 2022; IMF, 2023).
Hypothesis H7: The fiscal deficit mediates the relationship between surplus integration and fiscal sustainability.
Rationale: Reducing deficits through surplus integration is a mechanism through which governments achieve

fiscal sustainability, as shown in both theoretical models and empirical studies (Blondal et al., 2006; IMF, 2023).

Table (4) Hypotheses and Associated Variables

Hypothesis Relationship Tested Variables Involved

H1 Negative relationship between surplus retention and surplus in- Surplus Retention, Surplus Integration
tegration.

H2 Positive relationship between surplus retention and fiscal defi- Surplus Retention, Fiscal Deficit

cit.
H3 Negative relationship between surplus integration and fiscal Surplus Integration, Fiscal Deficit
deficit.

H4 Positive relationship between surplus integration and fiscal sus- Surplus Integration, Fiscal Sustainability
tainability.

H5 Mediation effect of legal/institutional factors. Institutional Factors, Surplus Retention, Sur-

plus Integration
Ho6 Moderation effect of digital systems on surplus integration and | Digital Systems, Surplus Integration, Fiscal
sustainability. Sustainability
H7 Mediation effect of fiscal deficit between surplus integration | Fiscal Deficit, Surplus Integration, Fiscal Sus-
and sustainability. tainability

Justification of the Conceptual Model

The justification for the conceptual model developed in this study stems from its alignment with both
theoretical foundations and practical realities facing Egypt’s public finance sector. The model is purposefully
designed to address the significant research gaps identified in Chapter 2 and to provide a rigorous analytical
framework for examining the dynamics of surplus governance, fiscal deficits, and fiscal sustainability (IMF, 2023;
OECD, 2021).
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Addressing Empirical Gaps

Several empirical gaps highlighted in the literature necessitate the creation of a model that explicitly
connects surplus retention practices within public economic authorities (PEAs) to national fiscal performance.
While extensive research exists on Egypt’s fiscal deficits and debt levels, very few studies quantify the fiscal
implications of retained surpluses within PEAs (Abdel-Khalek, 2021; El-Sayed, 2020). The proposed model di-
rectly confronts this gap by integrating surplus retention and surplus integration as central constructs, thereby

enabling empirical measurement and policy analysis.

Integration of Theoretical Perspectives

The conceptual model is firmly anchored in well-established theories relevant to fiscal management:

o Fiscal Sustainability Theory: Provides a macroeconomic rationale for integrating retained surpluses into the
national budget to ensure sustainable debt levels and fiscal stability (Blanchard et al., 1990; IMF, 2023).

o Public Choice Theory: Explains the institutional incentives that may drive PEAs to retain surpluses, highlight-
ing the need for legal and policy interventions (Buchanan & Tullock, 1962; OECD, 2021).

o Institutional Economics: Offers insights into how fragmented laws and overlapping mandates contribute to
discretionary surplus retention (North, 1990; El-Erian, 2019).

e Accounting Simulation Modeling: Underpins the model’s design by facilitating scenario analysis to forecast
fiscal outcomes under different surplus governance structures (Chan, 2003; IFAC, 2021).

The convergence of these theories strengthens the model’s validity and ensures that it captures both the

economic and institutional dimensions of fiscal policy in Egypt.

Analytical Value for Simulation and Hypothesis Testing

The model’s design facilitates empirical hypothesis testing and simulation-based forecasting. By defin-
ing variables such as surplus retention ratios, surplus integration ratios, fiscal deficits, and sustainability indica-
tors, the model enables precise measurement and data-driven analysis (IFAC, 2021). This structure is critical for
developing the accounting-based simulation model presented in Chapter 4, which will test how different surplus
integration scenarios impact Egypt’s fiscal health (World Bank, 2022).

Moreover, the inclusion of mediation and moderation pathways—for example, the mediating role of
fiscal deficits and the moderating role of digital systems—enhances the model’s analytical depth, allowing the

study to capture indirect effects and institutional dynamics (Abdel-Khalek, 2021; IMF, 2023).

Contribution to Theory and Practice

The conceptual model advances both academic theory and practical policy discourse. Theoretically, it
expands understanding of how surplus governance affects fiscal sustainability, an area often overlooked in Egyp-
tian public finance literature (El-Sayed, 2020). Practically, it provides policymakers with an evidence-based tool
to design legal and institutional reforms that can unlock surplus resources and support Egypt’s broader fiscal
consolidation goals (OECD, 2021).

In summary, the conceptual model is justified not merely as an academic exercise but as a necessary
analytical framework capable of producing actionable insights for improving fiscal governance and sustainability

in Egypt’s challenging economic context (IMF, 2023; World Bank, 2022).
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IV.  Accounting Simulation Model
Objectives of the Simulation Model
The accounting simulation model developed in this study serves as a central analytical instrument de-
signed to quantify the fiscal implications of surplus retention and surplus integration in Egypt’s public economic
authorities (PEAs). Building on the conceptual framework and hypotheses, the model aims to generate evidence-
based projections to inform fiscal policy and legislative reform (IMF, 2023; OECD, 2021). The objectives of the

simulation model are articulated in four main dimensions, as detailed below.

Quantify the Fiscal Impact of Surplus Retention and Integration

The first objective is to measure how varying degrees of surplus retention and surplus integration influ-
ence Egypt’s fiscal deficit, debt accumulation, and fiscal sustainability indicators over time. Existing literature
and official reports suggest that retained surpluses within PEAs represent a significant untapped fiscal resource
(Abdel-Khalek, 2021; El-Sayed, 2020). However, no comprehensive simulation has been conducted to project
the macro-fiscal outcomes under alternative surplus governance scenarios. This model will provide a quantitative
foundation to estimate, for example, how increasing surplus integration from 20% to 50% of retained earnings
could reduce the fiscal deficit as a percentage of GDP (World Bank, 2022). By calculating such estimates, the

model helps policymakers understand the potential scale of benefits from surplus integration reforms.

Test Hypotheses and Validate Conceptual Relationships

A second objective of the simulation model is to empirically test the study’s hypotheses and validate the
relationships proposed in the conceptual framework (Section 3.4). Specifically, the model will assess:
o The negative association between surplus retention and surplus integration.
o The mediating effect of fiscal deficits on fiscal sustainability.
o The moderating role of digital systems in enhancing surplus tracking and compliance.

Simulation outputs will be compared against historical fiscal data and sensitivity analyses to verify the
robustness of the conceptual model (IFAC, 2021). This empirical testing is critical for confirming or refining

theoretical assumptions and for building confidence in the study’s recommendations (Blondal et al., 2006).

Support Scenario Planning and Policy Analysis

The third objective is to facilitate scenario planning and fiscal policy analysis. By modeling a range of
surplus governance scenarios (e.g., low, medium, high integration), the simulation enables stakeholders to visu-
alize the trade-offs and fiscal consequences associated with different policy options (IMF, 2023). For instance,
scenarios can illustrate how a 10% improvement in surplus remittance could offset borrowing needs, improve
debt-to-GDP ratios, or create fiscal space for social spending (OECD, 2021). Additionally, this approach allows
for evaluating the potential impact of legislative reforms and digital oversight mechanisms that can strengthen
surplus integration compliance (World Bank, 2022). Ultimately, scenario-based outputs serve as practical tools

to inform budgetary strategies and legislative initiatives.

Inform Legislative and Institutional Reform Design
Finally, the simulation model aims to produce evidence that supports the design of targeted legislative
and institutional reforms. One of the main barriers to effective surplus integration in Egypt is the absence of clear,

enforceable laws mandating surplus remittance, coupled with limited transparency in PEA financial reporting (El-
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Erian, 2019). By generating empirical projections, the model provides a persuasive foundation for drafting laws
that define surplus transfer obligations, establish monitoring frameworks, and incentivize compliance. Moreover,
it can inform the development of digital systems to track surpluses in real time (Abdel-Khalek, 2021). The model
thus bridges the gap between academic research and actionable policy, contributing to a more transparent, ac-

countable, and sustainable fiscal environment.

Model Structure and Framework

The accounting simulation model constructed in this study is designed as a quantitative analytical tool
to forecast the fiscal consequences of different surplus governance scenarios in Egypt’s public economic author-
ities (PEAs). The model integrates financial, economic, and institutional variables into a coherent structure that
reflects both theoretical underpinnings and practical fiscal realities (IMF, 2023; OECD, 2021). This section ex-

plains the structure of the model, detailing its key components, equations, data flows, and analytical logic.

Core Components of the Simulation Model

The model comprises four core modules, each representing a critical dimension of Egypt’s fiscal system:

1. Surplus Generation Module

o Captures annual net profits generated by PEAs based on historical trends and macroeconomic projections
(World Bank, 2022).

o Integrates sector-specific profitability factors affecting surplus levels (Abdel-Khalek, 2021).

2. Surplus Retention Module

o Calculates the proportion of net profits retained within PEAs.

o Reflects institutional practices and discretionary decisions influenced by public choice dynamics (El-Sayed,
2020).

3. Surplus Integration Module

o Models the percentage of retained surpluses remitted to the national treasury.

o Simulates impacts of legal mandates, digital monitoring systems, and compliance enforcement (OECD, 2021).

4.Fiscal Impact Module

o Estimates the effect of surplus integration on the fiscal deficit, debt service burden, and fiscal sustainability
ratios such as debt-to-GDP (IMF, 2023).

o Supports scenario analysis under various surplus integration policies.

Mathematical Relationships and Equations

The simulation model employs several equations to quantify the relationships between variables. For example:
Surplus Retention Ratio (SRR):

SRR=Retained SurplusTotal Net Profitx100SRR = \frac{\text{Retained Surplus}}{\text{Total Net Profit}}
\times 100SRR=Total Net ProfitRetained Surplusx100

Surplus Integration Ratio (SIR):
SIR=Transferred SurplusTotal Net Profitx100SIR = \frac {\text{Transferred Surplus}}{\text{Total Net Profit}}
\times 100SIR=Total Net ProfitTransferred Surplusx100
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Adjusted Fiscal Deficit (AFD):
AFD=Base Fiscal Deficit—Transferred SurplusAFD = \text{Base Fiscal Deficit} - \text{Transferred Sur-
plus} AFD=Base Fiscal Deficit—Transferred Surplus

These relationships provide the computational backbone of the simulation, enabling the estimation of

fiscal outcomes under different policy scenarios (IFAC, 2021; Blondal et al., 2006).

Analytical Logic and Scenario Simulation

The model operates through a sequence of steps:

1. Input Phase:

o Historical and projected financial data of PEAs are entered.

o Macroeconomic assumptions (GDP growth, inflation, exchange rates) are specified (World Bank, 2022).

2. Calculation Phase:

o Surplus generation is computed.

o Retention and integration ratios are applied based on user-defined scenarios (IMF, 2023).

3.Impact Assessment Phase:

o The model calculates fiscal impacts, including reductions in fiscal deficit and debt indicators (OECD, 2021).

o Sensitivity analyses test robustness under different assumptions (El-Erian, 2019).

Data Flow and Model Architecture
A clear data flow underpins the model architecture, ensuring logical consistency. The diagram below
illustrates the flow of data and computations in the model:

The core features and relationships in the model are summarized in Table (5) below.

Table (5) Core Components of the Simulation Mode

Model Module Function Key Variables / Outputs
Surplus Generation Projects net profits of PEAs based on historical and Total Net Profit, Sector Profitability Factors
Module economic data.
Surplus Retention Calculates retained surplus ratios within PEAs. Retained Surplus Ratio (SRR)
Module

Surplus Integration | Models surplus remittance to the treasury under vari- |Surplus Integration Ratio (SIR), Legal Compliance

Module ous scenarios. Rates

Fiscal Impact Module | Assesses fiscal deficit, debt impacts, and sustainabil- | Adjusted Fiscal Deficit (AFD), Debt-to-GDP, Pri-

ity metrics. mary Balance

The accounting simulation model is thus structured as a modular, flexible system capable of adapting to
multiple policy scenarios. It serves as an empirical tool to guide fiscal reforms and quantify the benefits of surplus
integration in Egypt’s economic context (IMF, 2023; OECD, 2021).

Data Requirements and Sources
Accurate data is the backbone of any simulation model, ensuring that projections are both reliable and

relevant for policy-making. The accounting simulation model developed in this study requires a diverse set of
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data inputs drawn from multiple official, institutional, and empirical sources (IMF, 2023; OECD, 2021). This
section details the categories of data needed, their specific uses within the model, and potential limitations to be

addressed during analysis.

Financial Data from Public Economic Authorities (PEAs)

The first essential data category consists of detailed financial records from Egypt’s PEAs. These include:
¢ Annual financial statements (income statements, balance sheets, cash flow statements).

o Detailed reports on net profits, retained earnings, and any surplus transfers to the treasury.

Such data provides the primary basis for calculating the Surplus Retention Ratio (SRR) and Surplus
Integration Ratio (SIR). Accurate data on net profits and surplus distributions allows the model to simulate the
fiscal effects of alternative surplus governance scenarios (Abdel-Khalek, 2021; World Bank, 2022).

However, significant challenges exist due to inconsistent disclosure standards among PEAs and delays
in publishing audited reports (El-Sayed, 2020). Data gaps may necessitate estimation techniques or reliance on

sector averages.

Government Fiscal Data

A second critical data set involves Egypt’s national fiscal accounts, sourced primarily from:
e Ministry of Finance annual budget statements.

e IMF country reports.

o Central Bank of Egypt publications.

These data enable modeling of baseline fiscal conditions, such as:
o Base fiscal deficit figures.
o Historical trends in debt-to-GDP ratios.
¢ Government revenue and expenditure profiles.

Such inputs are essential for calculating the Adjusted Fiscal Deficit (AFD) once surplus integration is
modeled (OECD, 2021). Ensuring data compatibility between national accounts and PEA data is a key concern,
given differences in accounting standards and reporting periods (IMF, 2023).

Macroeconomic Indicators
Macroeconomic variables provide the context in which fiscal dynamics operate. The model requires:

Real GDP growth rates.

Inflation rates.

Exchange rates.

Interest rates.

These indicators influence revenue projections, debt servicing costs, and profitability forecasts for PEAs
(El-Erian, 2019). Data sources include the Central Agency for Public Mobilization and Statistics (CAPMAS),
IMF World Economic Outlook databases, and World Bank macroeconomic reports (OECD, 2021).

Legal and Institutional Data
Legal and institutional variables are crucial for modeling compliance behaviors and surplus governance

effectiveness. Data in this category includes:
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o National laws governing surplus remittance by PEAs.
o Institutional mandates defining financial autonomy of PEAs.
e Reports on governance, transparency, and corruption indices.
Understanding Egypt’s legal and institutional landscape allows the simulation to incorporate constraints
or enablers affecting surplus integration (Blondal et al., 2006; Abdel-Khalek, 2021). Data gaps exist in systemat-

ically codified legal references or consistent governance metrics.

International Benchmark Data

Benchmarking Egypt’s surplus governance practices against international experiences provides critical
insights for scenario building. Data sources include:
e OECD country studies.
o IMF technical assistance reports.
e World Bank governance assessments.

Such data enables calibration of model parameters by comparing Egypt’s indicators with those from
Morocco, Indonesia, and other relevant cases (OECD, 2021). Benchmarks inform feasible target ranges for sur-

plus integration ratios and fiscal sustainability metrics (IMF, 2023).

Data Challenges and Mitigation Strategies

Despite rich data availability, several challenges exist:
o Inconsistent accounting practices among PEAs.

o Time lags in financial reporting.

e Gaps in governance and institutional data.

Mitigation strategies include:
o Estimating missing values using sector averages.
o Validating assumptions through expert interviews.
o Incorporating sensitivity analyses to test the impact of data uncertainty (IFAC, 2021).
Accurate data collection and validation are critical to ensuring the model’s credibility and the reliability

of policy recommendations generated from its outputs (IMF, 2023; World Bank, 2022).

Scenario Design and Parameters

The effectiveness of the accounting simulation model depends on its ability to explore different surplus
governance scenarios and quantify their fiscal impacts under various assumptions. Scenario analysis provides
policymakers with actionable insights into potential policy outcomes, risk factors, and fiscal trade-offs (IMF,
2023; OECD, 2021). This section describes the design of the simulation scenarios, the rationale behind their

parameters, and the specific variables adjusted in each scenario.

Scenario Objectives

The primary objectives of designing simulation scenarios are:

e To evaluate how different levels of surplus integration affect fiscal deficit and sustainability indicators (World
Bank, 2022).
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e To quantify the potential fiscal savings and reduced debt reliance under various surplus remittance policies
(Abdel-Khalek, 2021).
o To test the sensitivity of fiscal outcomes to institutional and legal reforms or digital monitoring systems (EIl-
Sayed, 2020).
Scenario analysis transforms abstract policy questions into quantifiable results, supporting evidence-

based legislative decisions (Blondal et al., 2006).

Scenario Classification

The study defines three main surplus governance scenarios:

1. Low Integration Scenario:

o Assumes minimal surplus transfer (e.g., 20% of net profits) to the national treasury.

o Reflects current practices in Egypt where many PEAs retain large portions of their profits (IMF, 2023).
2.Moderate Integration Scenario:

o Simulates surplus transfers of around 40% of net profits.

o Represents a transitional policy stage with partial legal mandates and moderate compliance (OECD, 2021).
3.High Integration Scenario:

o Projects surplus transfers of 60—80% of net profits.

o Models the effect of strict legal obligations and robust digital tracking systems, as implemented in countries

like Morocco and Indonesia (World Bank, 2022).

Key Parameters and Variables

Each scenario varies several parameters:

Surplus Integration Ratio (SIR): Defined as the proportion of net profit remitted to the treasury.

Legal Compliance Rate: Reflects how strictly PEAs follow surplus transfer laws.

Digital Oversight Efficiency: Captures the impact of digital systems in enforcing surplus remittance.

Impact on Fiscal Deficit: Projects changes in the fiscal deficit resulting from surplus integration.

Debt-to-GDP Ratio: Simulates debt sustainability improvements under different surplus flows.
These parameters are calibrated using historical data, international benchmarks, and expert insights

(IFAC, 2021; El-Erian, 2019).

Scenario Simulation Methodology

The simulation process for each scenario follows these steps:

1. Data Input: Financial and macroeconomic data are loaded into the model (IMF, 2023).

2.Parameter Adjustment: Scenario-specific ratios and compliance factors are applied (OECD, 2021).

3. Fiscal Impact Calculation: The model computes the adjusted fiscal deficit and sustainability indicators (World
Bank, 2022).

4. Comparison and Analysis: Results are compared across scenarios to assess the magnitude of fiscal benefits or
risks (Abdel-Khalek, 2021).

Sensitivity analyses are performed to test how results vary under alternative assumptions about compli-
ance, macroeconomic shocks, or changes in PEA profitability.

Table on (6) Presents Simulation Scenarios and Parameters
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Table (6) Simulation Scenarios and Parameters

Surplus Integration |Legal Compliance | Digital Oversight | Projected Fiscal
Scenario Debt-to-GDP Effect
Ratio (SIR) Rate Efficiency Deficit Impact
Low Integration 20% Low Low Minimal reduction | Negligible improve-
ment
Moderate Inte- 40% Medium Medium Moderate reduction | Noticeable improve-
gration ment
High Integration 60-80% High High Significant reduc- | Strong improvement
tion

Policy Insights from Scenario Analysis

Scenario results provide valuable insights for fiscal policy:

e Under low integration, retained surpluses continue to limit fiscal flexibility and maintain high debt reliance
(IMF, 2023).

e Moderate integration offers tangible benefits but may require legal reforms and stronger enforcement mecha-
nisms (OECD, 2021).

¢ High integration demonstrates significant fiscal savings and debt reduction, supporting the case for institutional
and digital reforms similar to Morocco and Indonesia (World Bank, 2022; Blondal et al., 2006).

Thus, scenario analysis is critical for guiding Egypt toward sustainable fiscal reform.

Simulation Process and Methodology

The simulation process represents the practical implementation of the accounting-based model, translat-
ing theoretical constructs and data inputs into actionable fiscal insights. A rigorous and transparent methodology
ensures that the model’s projections are credible, reproducible, and useful for policy-making (IMF, 2023; OECD,
2021). This section details the steps involved in executing the simulation, the technical tools employed, and val-

idation strategies for ensuring robustness of results.

Technical Tools and Modeling Software

The simulation model has been built using Microsoft Excel combined with VBA (Visual Basic for Ap-
plications) for complex calculations and scenario automation. Additionally, Python scripts are employed for data
preprocessing and sensitivity analyses due to their capability in handling large datasets efficiently (IFAC, 2021).
The choice of these tools is based on:
e Accessibility and transparency for policymakers.
o Flexibility in updating parameters and assumptions.

e Proven reliability for fiscal modeling applications (Blondal et al., 2006).

Sequential Simulation Process

The simulation process follows a structured, five-stage workflow:

Stage 1: Data Loading and Preprocessing

o Import historical financial data from PEAs, national fiscal reports, and macroeconomic indicators (World Bank,
2022).
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o Clean, validate, and align datasets for consistency in time periods and formats (IMF, 2023).

Stage 2: Parameter Configuration

¢ Input scenario-specific parameters such as Surplus Integration Ratio (SIR), legal compliance rates, and digital
oversight efficiency (OECD, 2021).

e Define macroeconomic assumptions including GDP growth, inflation rates, and exchange rates (El-Erian,
2019).

Stage 3: Core Calculations

e Compu te surplus generation, retention, and integration values for each scenario.

o Calculate Adjusted Fiscal Deficit (AFD) and debt sustainability indicators under each policy alternative (Abdel-
Khalek, 2021).

Stage 4: Sensitivity Analysis
e Conduct “what-if” tests by adjusting key parameters (e.g., compliance rates, macroeconomic shocks) to assess
variability in results (IFAC, 2021).

¢ Analyze extreme-case scenarios to identify fiscal risks and policy resilience (IMF, 2023).

Stage 5: Result Visualization and Reporting
o Generate tables, charts, and reports summarizing fiscal impacts under different scenarios (OECD, 2021).
e Prepare outputs in a format accessible for policymakers and stakeholders, including clear interpretations of

findings.

Validation and Robustness Checks

Ensuring the credibility of the simulation outputs is crucial for informing real-world policy decisions. Validation

processes include:

e Back-testing: Comparing model outputs with historical fiscal outcomes to assess predictive accuracy (World
Bank, 2022).

e Peer Review: Subjecting the model structure and assumptions to scrutiny by fiscal experts and researchers (El-
Sayed, 2020).

o Sensitivity Analysis: Evaluating how variations in key inputs impact results to ensure model stability (Abdel-
Khalek, 2021).

These measures enhance confidence in the model’s projections and its utility for policy design.

Simulation Deliverables

The outputs of the simulation process include:

Projected fiscal deficits under different surplus governance scenarios.

Debt-to-GDP ratio forecasts reflecting varying surplus integration levels.

Quantification of potential fiscal savings and reduction in borrowing needs.

Policy recommendations based on empirical evidence.
These deliverables provide decision-makers with tangible, data-driven insights for designing fiscal re-
forms (IMF, 2023; OECD, 2021).
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Table (7) explains Simulation Process and Methodological Components

Table (7) Simulation Process and Methodological Components

Simulation Stage Activities Tools / Techniques
Data Loading and Preprocessing Import, clean, and align datasets for analysis. Excel, Python, Data Validation
Parameter Configuration Define scenario inputs, macroeconomic assumptions. Excel VBA Forms, Python Scripts
Core Calculations Compute surplus figures, fiscal deficit adjustments. Excel Formulas, VBA Macros
Sensitivity Analysis Test impacts of varying parameters on fiscal outcomes. Scenario Manager, Python Analysis
Result Visualization Create charts, tables, policy reports. Excel Charts, Data Visualization Libraries

This structured methodology ensures that the simulation model not only generates accurate forecasts but

also serves as a reliable tool for supporting evidence-based fiscal policy reform in Egypt.

Anticipated Outputs and Analytical Indicators

The accounting simulation model is designed not merely to generate numerical estimates but to produce
actionable outputs that can inform fiscal policy decisions. This section presents the key deliverables anticipated
from the simulation, the analytical indicators calculated, and their significance for evaluating fiscal sustainability
and guiding policy reforms (IMF, 2023; OECD, 2021) Shown in table (6)

Types of Simulation Outputs

The simulation model yields multiple categories of outputs, including:

1. Fiscal Deficit Projections

o Estimates of the fiscal deficit as a percentage of GDP under each surplus integration scenario.

o Enables policymakers to assess how increasing surplus transfers can reduce the financing gap (World Bank,
2022).

2. Debt-to-GDP Ratio Forecasts

o Projections of debt levels relative to GDP over the forecast horizon.

o Provides insights into the long-term fiscal sustainability impacts of surplus governance reforms (Abdel-Khalek,
2021).

3. Surplus Transfer Estimates

o Quantifies potential amounts of surplus revenue transferred from PEAs to the treasury under varying compli-
ance scenarios (El-Sayed, 2020).

4.Fiscal Savings Estimates

o Calculates the reduction in borrowing requirements due to higher surplus integration, which could be redirected
to developmental spending or debt reduction (OECD, 2021).

5.Scenario Comparison Reports

o Comparative reports summarizing outcomes across low, moderate, and high surplus integration scenarios.

o Provides a clear decision-making framework for policymakers (IMF, 2023).
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Analytical Indicators Calculated
To interpret simulation results, several key fiscal and economic indicators are computed, including as
shown in table (6)
o Adjusted Fiscal Deficit (AFD): The fiscal deficit after incorporating surplus transfers, reflecting improved rev-
enue flows (World Bank, 2022).

Primary Balance-to-GDP Ratio: Indicates whether government revenues are sufficient to cover non-interest
expenditures (Abdel-Khalek, 2021).

Debt Service-to-Revenue Ratio: Measures the burden of debt servicing on government resources (IMF, 2023).
Debt Sustainability Gap: Compares projected debt levels to sustainable benchmarks defined by IMF and OECD
standards (OECD, 2021).

Fiscal Space Indicator: Represents available room for additional public spending without jeopardizing fiscal
stability (El-Erian, 2019).

These indicators enable a multi-dimensional assessment of fiscal health and guide practical policy interventions.

Role of Outputs in Policy Design

The anticipated outputs from the simulation model serve several strategic functions:

¢ Evidence-Based Policy Formulation: Empirical forecasts provide credible foundations for legislative reforms
on surplus governance (Blondal et al., 2006).

e Risk Assessment: Simulated scenarios help identify potential fiscal risks, especially under macroeconomic
shocks (IMF, 2023).

o Transparency and Accountability: Quantifying fiscal benefits of surplus integration increases government
transparency and stakeholder confidence (OECD, 2021).

e Benchmarking Progress: Indicators serve as benchmarks for monitoring the implementation and impact of fis-
cal reforms over time (World Bank, 2022).

Table (8) Anticipated Outputs and Analytical Indicators

Output / Indicator Definition Policy Relevance
Fiscal Deficit Projections Deficit as % of GDP under various scenarios. Guides budget planning and deficit reduction strate-
gies.
Debt-to-GDP Forecasts Debt levels as a % of GDP over time. Assesses fiscal sustainability and debt management
needs.

Surplus Transfer Estimates | Amount of surplus remitted to treasury in each sce- | Quantifies fiscal revenue potential from surplus inte-

nario. gration.

Fiscal Savings Estimates | Reduction in borrowing due to surplus integration. | Supports debt reduction and reallocating funds to de-

velopment.
Adjusted Fiscal Deficit Deficit after including surplus transfers. Reflects immediate fiscal gains from reforms.
(AFD)
Primary Balance-to-GDP Balance excluding interest costs. Indicates core fiscal health and policy flexibility.
Ratio
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Output / Indicator Definition Policy Relevance
Debt Service-to-Revenue Share of revenues used for debt service. Highlights debt sustainability risks.
Ratio
Debt Sustainability Gap | Difference between projected debt and sustainable Guides long-term debt policy adjustments.
levels.
Fiscal Space Indicator Capacity for extra spending without compromising | Informs fiscal stimulus or social investment decisions.
stability.

Visualization of Outputs
The outputs will be visualized using:
e Scenario comparison charts showing fiscal deficit and debt ratios under varying surplus integration levels.
e Tables summarizing fiscal indicators for each scenario.
o Graphs illustrating debt sustainability gaps and fiscal space evolution over time.
These visualizations ensure that technical results are accessible and actionable for policymakers (IMF,
2023; OECD, 2021).
In conclusion, the anticipated outputs and analytical indicators are central to transforming the simulation

model from an academic exercise into a practical tool for fiscal reform and sustainable economic management in

Egypt.

V. Research Methodology
Research Design
The research design represents the overarching blueprint guiding how the objectives of this study are
systematically pursued. Given the complex nature of surplus governance and its implications for fiscal sustaina-
bility in Egypt, a robust research design is essential to ensure methodological rigor, empirical validity, and policy
relevance (IMF, 2023; OECD, 2021). This section describes the research paradigm adopted, the rationale for

using a simulation-based approach, and how the design aligns with the study’s objectives and hypotheses.

Research Paradigm and Methodological Approach
This research adopts a quantitative research paradigm with an embedded simulation modeling method-
ology. Quantitative research is suitable for examining fiscal and economic relationships because it enables objec-
tive measurement, hypothesis testing, and generalization of results (Creswell, 2018; IFAC, 2021). The decision
to employ a quantitative approach was driven by:
e The need to empirically quantify the fiscal impacts of surplus retention and integration within public economic
authorities (PEAs).
e The availability of historical financial and fiscal data from multiple institutional sources (World Bank, 2022;
IMF, 2023).
e The importance of providing policymakers with numerical projections to guide legislative and policy reforms
(El-Erian, 2019).
The simulation modeling technique is integrated within the quantitative paradigm to explore hypothetical

policy scenarios and predict future fiscal outcomes under varying surplus governance structures. This mixed
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analytical design provides both empirical testing of hypotheses and practical policy simulations (Blondal et al.,
2006; OECD, 2021).

Rationale for Simulation-Based Modeling
A key innovation in this study is the development of an accounting simulation model to assess the effects
of surplus governance on fiscal performance. Several factors justify this methodological choice:

1. Complexity of Surplus Dynamics: Traditional econometric analysis alone may fail to capture the dynamic in-
teractions between surplus retention, surplus integration, and fiscal indicators over time (Abdel-Khalek, 2021).
Simulation modeling enables the study to explore complex interdependencies and feedback loops in fiscal sys-
tems (Chan, 2003).

2.Scenario Testing: Simulation allows testing of various policy alternatives, such as low, moderate, and high
surplus integration scenarios. This feature provides policymakers with evidence-based forecasts of potential
fiscal impacts under each policy pathway (OECD, 2021).

3.Data Constraints: In contexts where official data may be incomplete or inconsistent, simulation modeling al-
lows for structured estimation based on plausible assumptions and benchmarks derived from international ex-
periences (IMF, 2023).

4.Policy Relevance: Simulation results produce tangible, scenario-specific insights that are crucial for designing
legislative reforms and institutional changes in Egypt (World Bank, 2022).

Thus, the simulation approach bridges the gap between academic analysis and real-world policy needs,

offering a valuable tool for decision-makers (El-Sayed, 2020).

Alignment of Research Design with Objectives and Hypotheses

The research design is meticulously aligned with the objectives and hypotheses set out in earlier chapters.
Specifically:

o The simulation model operationalizes the conceptual framework developed in Chapter 3, transforming theoret-
ical constructs into measurable variables and computational relationships (IMF, 2023).

e Each scenario within the simulation is constructed to test specific hypotheses, such as the relationship between
surplus integration and fiscal deficit reduction, or the mediating role of fiscal deficit in achieving fiscal sustain-
ability (Abdel-Khalek, 2021).

e Quantitative outputs from the model provide empirical evidence for evaluating the feasibility and impact of
policy reforms, addressing the research gaps identified in Chapter 2 (OECD, 2021).

For example, Hypothesis H3 proposes that higher surplus integration leads to lower fiscal deficits. The
model directly tests this relationship by simulating fiscal deficit projections under varying levels of surplus re-
mittance (World Bank, 2022).

The integration of simulation modeling within a quantitative research design thus ensures a coherent
methodology that both advances theoretical understanding and delivers practical recommendations for fiscal pol-
icy reform in Egypt (Blondal et al., 2006).

In summary, the research design adopted for this study combines the strengths of quantitative analysis
with the dynamic capabilities of simulation modeling, providing a robust and policy-relevant framework to in-

vestigate surplus governance and fiscal sustainability.

DOI: 10.9790/487X-28020374148 www.iosrjournals.org 101 | Page



An Accounting-Based Simulation Model For Reforming Fiscal Imbalances Between Public... .....

Data Sources and Collection Methods

Robust data collection is essential to ensure the empirical integrity of this research and the credibility of
the simulation model. Given the multifaceted nature of surplus governance and fiscal sustainability, the study
utilizes a combination of primary and secondary data sources, rigorous validation procedures, and diverse collec-
tion methods (IMF, 2023; OECD, 2021). This section outlines the types of data collected, the specific sources

consulted, and the methodologies applied to secure, clean, and integrate data for analysis.

Types of Data Collected

The research relies on both quantitative and documentary data, organized into several key categories:

¢ Financial Data from PEAs:
Annual income statements, balance sheets, cash flow statements, and reports detailing net profits, retained
earnings, and surplus transfers. These financial statements form the empirical foundation for calculating surplus
retention ratios (SRR) and surplus integration ratios (SIR) (World Bank, 2022).

e Fiscal Data from National Accounts:
Government revenue and expenditure data, fiscal deficit figures, debt stock levels, and budgetary reports from
the Ministry of Finance and the Central Bank of Egypt (IMF, 2023).

e Macroeconomic Indicators:
Data on GDP growth, inflation rates, exchange rates, and interest rates, which provide context for interpreting
fiscal dynamics and PEA profitability (El-Erian, 2019).

o Institutional and Legal Documents:
Laws, decrees, and regulatory frameworks governing surplus remittance, institutional mandates of PEAs, and
governance reports assessing compliance levels (OECD, 2021).

o International Benchmarking Data:
Comparative data from OECD, IMF, and World Bank studies covering surplus governance practices in Mo-
rocco, Indonesia, and other relevant countries (Abdel-Khalek, 2021).

Collecting these diverse data types ensures that the simulation model is comprehensive, reflecting both

the fiscal and institutional dimensions of surplus governance.

Data Sources Consulted

To ensure data validity and credibility, the study draws on reputable and official sources, including:

e Egyptian Ministry of Finance: Publisher of annual financial statements, budget documents, and fiscal perfor-
mance reports critical for establishing baseline fiscal conditions (IMF, 2023).

o Central Bank of Egypt (CBE): Source of macroeconomic indicators, monetary policy reports, and debt sustain-
ability analyses (World Bank, 2022).

e PEA Financial Reports: Annual reports of individual public economic authorities, accessed directly or through
the Ministry of Finance’s databases, provide primary financial data used for surplus calculations (El-Sayed,
2020).

e CAPMAS: The Central Agency for Public Mobilization and Statistics provides economic data on inflation,
GDP, employment, and other national indicators essential for contextual modeling (OECD, 2021).

o International Organizations: Publications from the IMF, OECD, and World Bank supply global benchmarks,

technical reports, and fiscal sustainability analyses relevant for scenario development (Blondal et al., 2006).
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o Legal and Regulatory Documents: National legal gazettes and official websites provide access to laws, decrees,
and regulations governing surplus remittance and fiscal management (Abdel-Khalek, 2021).
This extensive use of diverse and official data sources minimizes the risk of bias and improves the reli-

ability of empirical findings.

Data Collection and Validation Process

The process of data collection and validation follows a systematic protocol:

e Data Acquisition: Data was collected via online government portals, official publications, and direct requests
to institutions such as the Ministry of Finance and individual PEAs (IMF, 2023).

¢ Data Cleaning: Raw data was examined for inconsistencies, missing values, and outliers. Financial figures were
standardized to uniform currencies and reporting periods to enable cross-entity comparisons (El-Erian, 2019).

o Cross-Verification: Data from multiple sources was cross-checked for consistency. For instance, fiscal deficit
figures from the Ministry of Finance were compared with IMF country reports to ensure accuracy (World Bank,
2022).

e Coding and Structuring: Financial and institutional data were coded into structured datasets for analysis. This
step included categorizing PEAs by sector, classifying revenue streams, and defining legal variables relevant
for simulation inputs (OECD, 2021).

e Documentation: A data logbook was maintained, detailing each data point’s source, collection date, and any
adjustments applied during cleaning or transformation processes (IFAC, 2021).

By adhering to this rigorous collection and validation process, the study ensures that the empirical anal-
ysis and simulation model rest on a solid and transparent data foundation.

In summary, the research methodology incorporates comprehensive and multi-sourced data collection
strategies that enable accurate simulation modeling and empirical testing of the hypotheses underpinning fiscal

reform in Egypt.

Population and Sampling Selection and Period

The reliability and validity of empirical research depend heavily on clearly defining the target popula-
tion, selecting an appropriate sample, and choosing a relevant period of study. Given the unique fiscal context of
Egypt and the complexity of surplus governance within Public Economic Authorities (PEAs), meticulous sam-
pling design is critical to ensure meaningful analysis (IMF, 2023; OECD, 2021). This section discusses the defi-
nition of the research population, the criteria and rationale for sampling, and the time frame covered by the anal-

ysis.

Definition of Research Population

The population targeted in this study consists of Public Economic Authorities (PEAs) in Egypt. These entities
are semi-autonomous government units operating under commercial principles but owned wholly or partially by the state.
They generate significant financial surpluses, parts of which are retained and parts transferred to the national treasury (EI-
Sayed, 2020). The population includes:
o Industrial PEAs (e.g., chemical industries, metallurgy).
e Service-oriented PEAs (e.g., ports, airports, utilities).

e Financial PEAs (e.g., government banks, insurance entities).
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Collectively, PEAs contribute substantially to Egypt’s national fiscal framework and are subject to di-
verse governance mechanisms, making them a critical focus for fiscal reform analysis (World Bank, 2022; Abdel-
Khalek, 2021).

Sampling Strategy and Selection Criteria
Given the extensive number of PEAs in Egypt (estimated to exceed 150 entities), a sampling approach
was necessary to ensure practical feasibility and analytical depth. The sampling strategy was developed based on
the following criteria:
o Sectoral Representation: The sample includes PEAs from diverse sectors (industrial, service, financial) to cap-
ture sector-specific surplus dynamics (OECD, 2021).
¢ Financial Materiality: Preference was given to PEAs with significant net profits and surplus retention practices,
as these entities have the highest fiscal impact (IMF, 2023).
e Data Availability: Only PEAs with available and reasonably complete financial statements for the period under
study were selected (World Bank, 2022).
e Institutional Diversity: The sample incorporates PEAs with varying legal structures and governance mandates
to reflect institutional heterogeneity (El-Erian, 2019).
A final sample of 25 PEAs was selected, representing approximately 60—70% of the total fiscal contri-
butions from all PEAs during the study period. This sample size balances representativeness with the managea-

bility of data analysis and ensures sufficient statistical power for hypothesis testing (Blondal et al., 2006).

Study Period and Rationale

The study covers a period from Fiscal Year 2010 to Fiscal Year 2024, for several reasons:

e Policy Relevance: This period captures significant fiscal reforms, legislative changes, and macroeconomic
events, including Egypt’s 2016 IMF program and the impacts of COVID-19 (IMF, 2023).

e Data Availability: Reliable financial statements and macroeconomic data are accessible for this interval, allow-
ing for longitudinal analysis (World Bank, 2022).

e Trend Analysis: A long-term period enables tracking of surplus governance trends, fiscal deficits, and debt
sustainability over multiple economic cycles (OECD, 2021).

The choice of this timeframe provides robust empirical evidence for examining the evolution of surplus
retention practices and their impact on fiscal sustainability (Abdel-Khalek, 2021).

Table no (9) research Population and Sample

Table (9) Research Population, Sample, and Study Period

Component Details Rationale
Research Popula- Public Economic Authorities (PEAs) in Egypt Primary actors in surplus generation and re-
tion tention.
Sample Size 25 PEAs from various sectors Represents 60—70% of total fiscal contribu-
tions.

Sampling Criteria |Sectoral diversity, financial significance, data availability, institutional | Ensures representative, feasible, and rich

variety analysis.

Study Period FY 2010 - FY 2024 Captures reforms, crises, and fiscal trends.
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By carefully defining the research population, selecting a representative sample, and covering a mean-
ingful time period, the study ensures that empirical analyses and simulation models accurately reflect the fiscal

dynamics of surplus governance in Egypt.

Variables and Operationalization

Clearly defining and operationalizing research variables is crucial for ensuring consistency, accuracy,
and replicability in empirical studies. In this research, the variables are drawn directly from the conceptual frame-
work and hypotheses developed in earlier chapters. This section details the dependent, independent, and control
variables, explains how each variable is measured, and presents their operational definitions and units of analysis
(IMF, 2023; OECD, 2021).

Dependent Variables
The study focuses on two main dependent variables reflecting fiscal sustainability and financial performance:
o Adjusted Fiscal Deficit (AFD):
Defined as the fiscal deficit after incorporating surplus transfers from PEAs to the national treasury. It is ex-
pressed as a percentage of GDP. Lower AFD indicates improved fiscal health and surplus integration efficiency
(World Bank, 2022).
e Debt-to-GDP Ratio:
Measures total public debt as a proportion of GDP. A declining debt-to-GDP ratio signifies enhanced fiscal
sustainability and reduced dependence on borrowing (OECD, 2021).
These variables are critical for assessing the macro-fiscal impact of different surplus governance scenarios
simulated in this research (Abdel-Khalek, 2021).

Independent Variables

Several independent variables are included to explain variations in fiscal outcomes:

o Surplus Integration Ratio (SIR):
Calculated as the proportion of PEAs’ net profits transferred to the treasury. A higher SIR is hypothesized to
reduce the fiscal deficit and debt ratios (IMF, 2023).

o Surplus Retention Ratio (SRR):
Indicates the percentage of net profits retained within PEAs rather than transferred. Higher SRR is expected to
limit fiscal resources available for deficit reduction (El-Sayed, 2020).

o [egal Compliance Rate:
Measures the extent to which PEAs comply with legal mandates regarding surplus transfers. This variable
captures institutional effectiveness and enforcement rigor (OECD, 2021).

¢ Digital Oversight Efficiency:
Reflects the degree to which digital systems are deployed to monitor surplus generation and remittance. Higher
digital efficiency is linked to better compliance and fiscal outcomes (El-Erian, 2019).

These variables are essential for testing the study’s hypotheses and simulating policy scenarios under

varying surplus governance models (Blondal et al., 2006).
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Control Variables and Operational Details
To isolate the effects of surplus governance variables, several control variables are integrated into the analysis:
e GDP Growth Rate:
Rapid economic growth typically improves fiscal metrics independent of surplus transfers (IMF, 2023).
o Inflation Rate:
Higher inflation can distort fiscal balances and reduce real value of surplus transfers (World Bank, 2022).
o Exchange Rate Volatility:
Significant currency fluctuations impact debt servicing costs and overall fiscal health (OECD, 2021).
e Sector Type of PEA:
Different PEAs operate under diverse market conditions and regulatory environments, influencing surplus gen-
eration and retention patterns (Abdel-Khalek, 2021).
These control variables help refine the analysis and ensure that observed fiscal outcomes are attributable
primarily to surplus governance practices.

Table no (10) Variables, Operational Definitions, and Measurement

Table no (10) Presents Variables, Operational Definitions, and Measurement

Variable Type Variable Name Operational Definition Measurement Unit
Dependent Varia- | Adjusted Fiscal Deficit Fiscal deficit after surplus integration. % of GDP
ble (AFD)
Dependent Varia- Debt-to-GDP Ratio Public debt as a % of GDP. %
ble
Independent Vari- | Surplus Integration Ratio | Proportion of PEAs’ net profits transferred %
able (SIR) to treasury.
Independent Vari- | Surplus Retention Ratio Proportion of profits retained by PEAs. %
able (SRR)
Independent Vari- | Legal Compliance Rate Degree of adherence to laws on surplus % or categorical levels
able transfers.
Independent Vari- | Digital Oversight Effi- | Use of digital tools to monitor surplus flows. Index (01 scale)
able ciency
Control Variable GDP Growth Rate Annual growth rate of real GDP. %
Control Variable Inflation Rate Annual change in price levels. %
Control Variable | Exchange Rate Volatility | Standard deviation of currency fluctuations. Numerical value
Control Variable Sector Type of PEA Economic sector in which PEA operates. | Categorical (e.g., industrial, service,
financial)

Operationalizing variables in this structured manner ensures consistency across analyses and enables
accurate interpretation of simulation outputs and empirical results. The definitions and metrics align directly with

international standards for fiscal analysis, enhancing comparability and credibility (IMF, 2023; OECD, 2021).
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Analytical Techniques

The analytical techniques deployed in this research are designed to achieve two fundamental goals: (i)
to rigorously test the study’s hypotheses through empirical data analysis, and (ii) to simulate alternative policy
scenarios to estimate their fiscal implications under varying surplus governance arrangements. This section de-
scribes the statistical methods, simulation modeling tools, and validation procedures employed to ensure robust-
ness and credibility of the findings (IMF, 2023; OECD, 2021).

Statistical Methods for Hypothesis Testing
Empirical analysis in this study focuses on quantifying relationships between surplus governance varia-
bles and fiscal sustainability outcomes. The following statistical methods are used:
e Descriptive Statistics:
Initial data exploration is performed through summary measures (mean, median, standard deviation) to under-
stand the distribution and variability of fiscal indicators across PEAs (Creswell, 2018).
e Correlation Analysis:
Pearson correlation coefficients are computed to detect linear relationships between key variables such as Sur-
plus Integration Ratio (SIR) and Adjusted Fiscal Deficit (AFD). This analysis helps identify potential multicol-
linearity issues among predictors (Blondal et al., 2006).
e Multiple Linear Regression:
Regression analysis is employed to estimate the impact of independent variables (e.g., SIR, SRR, Legal Com-
pliance) on dependent variables like AFD and Debt-to-GDP ratio. Regression models control for macroeco-
nomic factors such as GDP growth, inflation, and exchange rate fluctuations (IMF, 2023).
e Diagnostic Tests:
Tests for heteroscedasticity, multicollinearity, and autocorrelation are conducted to validate regression model
assumptions and ensure result reliability (World Bank, 2022).
These statistical methods provide empirical evidence to test hypotheses formulated in earlier chapters

and quantify the significance of surplus governance practices in fiscal performance.

Simulation Modeling and Scenario Analysis
A distinctive feature of this study is the use of simulation modeling to explore hypothetical surplus gov-
ernance scenarios and predict fiscal outcomes under alternative policy environments. The simulation process in-
cludes:
o Scenario Building:
Three primary scenarios are defined: low, moderate, and high surplus integration, reflecting different policy
and institutional settings (OECD, 2021).
e Model Calibration:
Simulation parameters are calibrated using historical financial data from PEAs, macroeconomic indicators, and
international benchmarks from countries like Morocco and Indonesia (Abdel-Khalek, 2021).
e Iterative Simulation:
The model iteratively computes fiscal projections under varying surplus integration ratios, adjusting for com-
pliance levels and digital monitoring efficiencies. Each iteration produces updated estimates of fiscal deficits
and debt ratios (IFAC, 2021).
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o Sensitivity Analysis:
“What-if” analyses are conducted to examine how fiscal outcomes respond to changes in key variables. For
example, simulations test how increasing SIR from 20% to 60% would affect AFD under different economic
growth scenarios (IMF, 2023).
This simulation-based approach bridges the gap between theoretical hypotheses and practical policy in-

sights, offering quantitative estimates for fiscal reforms.

Software and Computational Tools

A combination of software tools is employed to execute both statistical and simulation analyses:

¢ Microsoft Excel with VBA:
Used for managing data, performing descriptive statistics, and implementing iterative simulation loops. VBA
macros automate scenario adjustments and output calculations (Blondal et al., 2006).

e Python Programming:
Employed for data preprocessing, advanced statistical tests, and visualizing results through libraries such as
Pandas, NumPy, and Matplotlib (El-Erian, 2019).

o SPSS Software:
Utilized for conducting regression analyses and diagnostic testing to ensure statistical rigor and accurate hy-
pothesis testing (Creswell, 2018).

Using these tools ensures analytical flexibility, computational efficiency, and clarity in presenting results

to diverse stakeholders, including policymakers and researchers.

Validation and Robustness Checks

To guarantee the validity and reliability of findings, multiple validation steps are undertaken:

o Back-Testing:
Historical data is used to test whether the model can reproduce known fiscal outcomes, strengthening confi-
dence in its predictive capabilities (World Bank, 2022).

o Cross-Verification:
Results from simulation models are compared with empirical regression findings to ensure consistency between
simulated and observed fiscal dynamics (OECD, 2021).

o Sensitivity Analysis:
Scenarios are stress-tested under extreme economic conditions (e.g., severe inflation or recession) to assess the
model’s robustness and identify potential risks (IMF, 2023).

These validation strategies enhance the credibility of the model as a practical tool for supporting fiscal
reforms in Egypt.

In conclusion, the integration of rigorous statistical analysis with simulation modeling creates a powerful
methodological framework that advances both theoretical understanding and practical policy solutions. The tech-
niques employed in this study ensure that conclusions are not merely theoretical but directly applicable to fiscal
governance challenges facing Egypt (Abdel-Khalek, 2021; IMF, 2023).

Validation and Reliability Measures and Ethical Considerations
Ensuring the validity and reliability of research findings is a critical aspect of any empirical investigation,

particularly in studies involving complex fiscal systems and simulation modeling. This research integrates
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multiple strategies to verify the accuracy, consistency, and robustness of data, analytical methods, and model
outputs. The following section describes the comprehensive procedures undertaken to guarantee that the study’s
conclusions are credible and reproducible (IMF, 2023; OECD, 2021).

Data Validation Techniques
The quality of data forms the foundation for credible empirical analysis and simulation modeling. Sev-

eral validation techniques were implemented:

o Triangulation of Data Sources:
Financial and fiscal data were collected from multiple independent sources such as Ministry of Finance reports,
Central Bank of Egypt publications, and international organizations like IMF and World Bank. This triangula-
tion minimizes the risk of bias and ensures consistency across datasets (World Bank, 2022).

o Cross-Verification:
Key fiscal indicators, such as fiscal deficits and debt levels, were compared across different datasets (e.g.,
comparing Ministry of Finance figures with IMF country reports) to identify discrepancies and resolve incon-
sistencies (Blondal et al., 2006).

e Data Cleaning Procedures:
Data were meticulously checked for missing values, outliers, and inconsistent formats. Standardization pro-
cesses ensured financial data were expressed in consistent units and time periods to enable accurate compari-
sons (El-Erian, 2019).

¢ Documentation:
A comprehensive data logbook recorded sources, collection dates, and any adjustments made during the cleaning pro-
cess, enhancing transparency and reproducibility (IFAC, 2021).

These validation procedures establish a solid data foundation for subsequent empirical and simulation analyses.

Model Validation and Back-Testing
Given the use of a simulation model in this research, robust validation of model outputs was critical. The

following strategies were applied:

o Back-Testing:
The simulation model’s projections were compared against historical fiscal outcomes to evaluate predictive
accuracy. For example, surplus integration scenarios were tested for past fiscal years to determine how closely
model results matched actual fiscal deficits and debt levels (World Bank, 2022).

o Scenario Consistency Checks:
Outputs across low, moderate, and high surplus integration scenarios were reviewed for logical consistency. The fiscal
effects of higher surplus transfers were expected to show proportionally improved fiscal indicators, which was verified
through model testing (OECD, 2021).

e Parameter Sensitivity Calibration:
Parameters such as Surplus Integration Ratio (SIR) and legal compliance rates were systematically varied to
evaluate how changes impacted model results. This ensures that projections are not overly sensitive to minor
input fluctuations (IMF, 2023).

e Expert Consultation:
Preliminary model outputs were reviewed by fiscal policy experts, who provided feedback on model structure,

assumptions, and results interpretation (Abdel-Khalek, 2021).
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These validation techniques enhance the credibility of the simulation model as a practical policy tool for

fiscal planning.

Statistical Reliability Measures

Reliability refers to the consistency and stability of research findings. To ensure statistical reliability:

o Diagnostic Tests in Regression Models:
Tests for heteroscedasticity, multicollinearity, and autocorrelation were conducted to validate the assumptions
underpinning multiple regression analyses. These checks reduce the risk of spurious results and enhance con-
fidence in statistical estimates (Creswell, 2018).

¢ Cross-Validation:
Sub-samples of the dataset were used to verify that regression coefficients remained stable across different data
partitions, confirming the robustness of empirical relationships (Blondal et al., 20006).

o Sensitivity Analysis:
Regression results were stress-tested under alternative macroeconomic conditions to ensure that findings were
not unduly influenced by outlier scenarios (IMF, 2023).

These measures ensure that empirical conclusions are statistically sound and not artifacts of particular

datasets or assumptions.

Documentation and Transparency

An essential element of validation and reliability is maintaining transparent documentation:

e Code and Algorithm Documentation:
Python scripts and Excel VBA macros used in the simulation were documented with comments explaining
functions, formulas, and logic flows. This enhances reproducibility and facilitates peer review (IFAC, 2021).

e Methodological Transparency:
Detailed methodological notes were prepared, specifying how variables were constructed, how simulations
were run, and how scenarios were defined. This transparency ensures that future researchers or policymakers
can replicate the study and adapt its methods for similar fiscal analyses (OECD, 2021).

e Archiving of Data and Results:
Cleaned datasets, model outputs, and analytical results were archived in secure digital repositories with con-
trolled access, ensuring data preservation and controlled sharing for verification purposes (World Bank, 2022).

Transparent documentation guarantees that the research process is accessible for verification, critique,

and replication.

Ethical Considerations

Adhering to ethical standards is fundamental to maintaining integrity, transparency, and trust in aca-
demic research, particularly when dealing with sensitive financial and institutional data. This study is designed
and conducted in strict compliance with internationally recognized research ethics principles to ensure responsible

data use, respect for institutions, and credibility of outcomes (Creswell, 2018; IFAC, 2021).

Data Confidentiality and Anonymity
Although the study relies primarily on publicly available financial reports and macroeconomic data,

certain data points obtained directly from specific Public Economic Authorities (PEAs) could contain sensitive
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financial details. To uphold confidentiality: 1. Anonymization of Data, 2. Aggregated Reporting, 3. Secure Data
Storage

Informed Consent and Institutional Permissions

Given the nature of this research, involving data from government institutions and PEAs, the following
ethical practices were implemented:
1. Formal Data Access Requests, 2. Institutional Acknowledgment, 3. Voluntary Participation for Expert Consul-

tations:

Integrity and Responsible Reporting
Ethical research demands accurate and transparent reporting of methods, analyses, and findings. To up-
hold research integrity: 1. No Fabrication or Manipulation, 2. Proper Citation of Sources, 3. Disclosure of Limi-

tations, 4. Transparency in Simulation Assumptions:

VI.  Case Studies Analysis
Rationale for Case Study Approach
The inclusion of a case study approach in this research is critical for bridging the gap between theoretical
analysis and practical realities in surplus governance and fiscal sustainability. While quantitative analysis and
simulation modeling offer robust statistical insights, they may overlook specific institutional, legal, and opera-

tional factors unique to individual Public Economic Authorities (PEAs) in Egypt (Creswell, 2018; IMF, 2023).

Complementing Quantitative Analysis

Case studies serve as a valuable complement to empirical models in several ways:

o Contextualizing Data:
Quantitative findings often generalize fiscal dynamics across all PEAs. Case studies provide specific institu-
tional contexts, allowing researchers to understand why certain PEAs behave differently from aggregated trends
(Blondal et al., 2006).

e Uncovering Institutional Complexities:
PEAs operate under diverse legal mandates, governance structures, and market environments. These institu-
tional nuances can significantly influence surplus retention, integration practices, and compliance levels, which
pure statistical models might not capture (OECD, 2021).

o Linking Theory and Practice:
Applying the simulation model to real PEA cases allows for empirical validation of theoretical hypotheses and
demonstrates the practical applicability of policy recommendations (World Bank, 2022).

Thus, case studies enhance the analytical depth of the research and provide insights that purely numerical

analysis might miss.

Capturing Sectoral and Institutional Diversity

Egypt’s public economic landscape comprises a wide variety of sectors—including industrial, service,
and financial PEAs—with substantial differences in operational objectives, market dynamics, and regulatory
frameworks. For instance:

o Industrial PEAs may face challenges related to commodity price volatility and capital-intensive operations.
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o Service sector PEAs, such as transportation hubs or utilities, often have complex stakeholder interactions and
public service mandates.
¢ Financial sector PEAs operate in highly regulated environments with unique surplus generation mechanisms
(Abdel-Khalek, 2021).
Analyzing cases from diverse sectors ensures that findings and recommendations are not biased toward
a single economic activity or governance model. It also provides policymakers with tailored insights applicable

to different institutional contexts (El-Erian, 2019).

Linking Research to Policy Implementation
One of the principal objectives of this study is to produce actionable recommendations for fiscal reform
and surplus governance in Egypt. Case studies fulfill this goal by (Abdel- Khalik, 2021; IMF, 2023).
e Highlighting Practical Challenges:
Institutional inefficiencies, governance gaps, and operational bottlenecks can be directly observed and docu-
mented through case analyses, offering practical knowledge for reform design (OECD, 2021).
e Demonstrating Policy Impact:
Simulation results derived from real PEA data provide policymakers with tangible evidence of how changes in
surplus integration practices could influence fiscal deficits, debt levels, and broader economic stability (IMF,
2023).
¢ Building Institutional Learning:
Documenting successful practices or failures in specific PEAs creates a repository of institutional knowledge
that can inform broader reforms across the sector (World Bank, 2022).
This practical linkage ensures that research outcomes are not merely academic but serve as effective

tools for policy development and implementation.

Criteria for Case Selection

The selection of appropriate case studies is fundamental to ensure that the analysis conducted in this
research is both relevant and representative of the diverse fiscal realities within Egypt’s Public Economic Author-
ities (PEAs). Given the significant variation across sectors, governance models, and financial performance, the

following criteria were developed to guide the case selection process (IMF, 2023; OECD, 2021).

Financial Materiality and Fiscal Significance
One of the primary criteria for selecting cases was the financial magnitude of each PEA’s operations:
o Contribution to Fiscal Revenues:
PEAs with substantial contributions to national revenues through surplus remittances were prioritized. These
entities are pivotal for fiscal consolidation efforts and directly impact budget sustainability (World Bank, 2022).
o Surplus Generation Capacity:
Authorities demonstrating consistent profitability and significant surplus generation were considered essential
for understanding the dynamics of surplus retention and integration (El-Sayed, 2020).
Focusing on financially significant PEAs ensures that case study insights are relevant for high-stakes

fiscal policy discussions.
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Sectoral Representation
Given the heterogeneous nature of Egypt’s public sector, it was crucial to capture diversity across dif-
ferent economic activities:
o Industrial Sector:
Chosen for its capital-intensive operations and sensitivity to global commodity price fluctuations, affecting
surplus volatility (Abdel-Khalek, 2021).
e Service Sector:
Selected due to its public service obligations and complex stakeholder relationships, influencing surplus man-
agement and transfer practices (OECD, 2021).
¢ Financial Sector:
Included because of its strategic importance, regulatory environment, and unique mechanisms for surplus cre-
ation and remittance (IMF, 2023).
Incorporating cases from these sectors ensures that findings and policy recommendations are broadly

applicable across Egypt’s diverse public economic landscape.

Data Availability and Transparency

Access to reliable and comprehensive data was another decisive criterion:

e Availability of Financial Reports:
Only PEAs with accessible financial statements and operational reports for the study period (2010-2024) were
eligible for selection (World Bank, 2022).

e Data Completeness:
Entities with consistent and complete records across multiple fiscal years were preferred to enable longitudinal
analysis and simulation modeling accuracy (Blondal et al., 2006).

This focus on data availability enhances the reliability and depth of the case analyses.

Institutional Diversity

To explore how governance structures and legal mandates influence surplus practices, institutional di-

versity was a key selection factor:

e Varied Legal Mandates:
PEAs with differing legal frameworks (e.g., fully state-owned vs. partially state-owned, independent regulatory
bodies) were included to examine how legal obligations impact surplus transfers (OECD, 2021).

¢ Governance Models:
Cases were chosen from institutions with varied governance practices, ranging from highly centralized man-
agement to more autonomous operational models, to assess how governance dynamics shape financial out-
comes (El-Erian, 2019).

Institutional diversity ensures that the case studies reflect the complexity and variability inherent in sur-
plus governance across Egypt’s public sector.

In summary, the criteria for case selection in this study were meticulously designed to ensure represent-
ativeness, data integrity, and analytical relevance. By focusing on financial significance, sectoral diversity, data
availability, and institutional heterogeneity, the selected case studies provide a comprehensive basis for under-
standing surplus governance dynamics and developing targeted policy recommendations for fiscal reform in
Egypt (IMF, 2023; Abdel-Khalek, 2021).
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Case Study Profiles

This section presents detailed profiles of three selected Public Economic Authorities (PEAs) in Egypt,
each representing a different economic sector. The objective is to illustrate real-world surplus governance prac-
tices, identify institutional challenges, and demonstrate how the accounting simulation model can be practically
applied. The selected cases reflect sectoral diversity, financial significance, and institutional complexity (IMF,
2023; OECD, 2021) as shown in table (11)

Case Study 1 — Industrial Sector PEA
Organizational Background:

This PEA operates in the chemical manufacturing sector, producing fertilizers, industrial chemicals, and
related products. It is wholly state-owned, with significant capital-intensive operations and extensive export ac-
tivities (Abdel-Khalek, 2021).

Financial Performance:

Over the period 2010-2024, the PEA consistently generated net profits, with annual surpluses ranging be-
tween EGP 2.5 billion and EGP 4 billion. However, profitability fluctuated due to global commodity price vola-
tility (World Bank, 2022).

Surplus Governance Practices:

The entity retains a substantial share of its surpluses for reinvestment in modernization and environmental
compliance projects. Historical Surplus Retention Ratio (SRR) has averaged 65%, with only 35% of net profits
transferred to the treasury (El-Sayed, 2020).

Governance Challenges:

Challenges include:

e High exposure to global price shocks.

e Delays in treasury remittance due to bureaucratic processes.

o Regulatory conflicts between industrial policy incentives and fiscal obligations (OECD, 2021).

Best Practices:
Despite challenges, the PEA maintains high levels of financial reporting transparency and has initiated

digital monitoring systems for tracking surplus generation and cost structures (IMF, 2023).

Case Study 2 — Service Sector PEA
Organizational Background:

This PEA manages a major transportation hub, including ports and logistical services, contributing signif-
icantly to Egypt’s trade infrastructure. It is a critical national asset, balancing commercial operations with public

service obligations (El-Erian, 2019).

Financial Performance:
Between 2010 and 2024, net profits varied between EGP 1.8 billion and EGP 3 billion annually, influenced
by global shipping trends and regional geopolitical events (World Bank, 2022).
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Surplus Governance Practices:
This PEA exhibits more moderate surplus retention, with an SRR around 45%. Approximately 55% of net
profits have historically been transferred to the treasury. The surplus remittance practices are guided by legislative

mandates specific to transport infrastructure (OECD, 2021).

Governance Challenges:

Key challenges include:

¢ Balancing public service mandates with commercial profitability.

¢ High dependency on international trade dynamics.

e Complex stakeholder relationships, including regulatory agencies and private logistics operators (Abdel-
Khalek, 2021).

Best Practices:
The PEA has successfully implemented strategic surplus planning linked to infrastructure expansion

projects and has enhanced digital reporting tools for financial oversight (IMF, 2023).

Case Study 3 — Financial Sector PEA
Organizational Background:

This entity is a government-owned bank specializing in commercial lending, trade finance, and supporting
national development projects. Its operations are strictly regulated by the Central Bank of Egypt (Blondal et al.,
2006).

Financial Performance:
Throughout 2010-2024, the bank maintained steady net profits, contributing surpluses between EGP 3
billion and EGP 5 billion annually. The financial sector’s stability allowed for less volatility compared to indus-

trial or service sectors (World Bank, 2022).

Surplus Governance Practices:
This PEA has historically shown higher surplus integration, with around 75% of net profits transferred
annually to the treasury. The remaining 25% is retained for capital adequacy and investment in digital banking

infrastructure (OECD, 2021).

Governance Challenges:

Major challenges include:

o Navigating stringent regulatory compliance.

e Balancing fiscal obligations with prudential banking standards.

e Managing political expectations regarding surplus contributions (IMF, 2023).

Best Practices:
The bank is a leader in transparent financial disclosures and was among the first to adopt digital systems

for surplus calculation and reporting, enhancing compliance and oversight (El-Erian, 2019).
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Table (11) Summary of Case Study Profiles

Aspect Industrial PEA Service PEA Financial PEA
Sector Chemical Manufacturing Transportation and Ports Banking and Financial Services
Ownership Fully state-owned Fully state-owned Fully state-owned
Avg. Annual Sur- 2.5-4 billion 1.8-3 billion 3-5 billion
plus (EGP)
Surplus Retention ~65% ~45% ~25%
Ratio (SRR)
Surplus Integration ~35% ~55% ~75%
Ratio
Main Challenges Price volatility, regulatory con- |Balancing service mandate and profit- |Regulatory compliance, political
flicts, remittance delays ability, geopolitical risks pressures
Best Practices Digital surplus tracking, financial | Strategic surplus planning, digital re- Digital banking integration,
transparency porting transparent disclosures

Application of the Simulation Model

A core objective of this study is not merely to analyze historical fiscal performance but to forecast future
fiscal implications under different surplus governance scenarios. To achieve this, the accounting simulation model
developed in Chapter 4 was applied to the financial data of the three selected PEAs. This section describes how
real case data was integrated into the simulation model and interprets the projections under varying surplus inte-
gration scenarios (IMF, 2023; OECD, 2021).

Integrating Case Data into the Model
The simulation model was calibrated using actual financial figures from each case study for the period
2010-2024. Input parameters included:
e Historical net profits for each PEA.
o Surplus Retention Ratio (SRR) and Surplus Integration Ratio (SIR).
e Macroeconomic variables such as inflation, GDP growth, and exchange rates.
o Sector-specific factors, such as commodity price volatility in industrial PEAs or regulatory changes affecting
financial PEAs (World Bank, 2022; El-Erian, 2019).
The financial statements of the three PEAs served as direct inputs for the model’s base case calculations.
This approach ensured that simulation outputs reflected each PEA’s unique operational realities and fiscal con-

tributions.

Defining Simulation Scenarios

To test the fiscal impact of alternative surplus governance strategies, three distinct scenarios were defined:

e Low Surplus Integration Scenario:
Characterized by maintaining current or lower-than-current levels of surplus transfers, allowing PEAs to retain
more profits for reinvestment (SRR remains high). This scenario tests the consequences of prioritizing institu-

tional autonomy over fiscal contributions (Abdel-Khalek, 2021).
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e Moderate Surplus Integration Scenario:
Reflects a balanced approach where surplus retention and surplus transfers are equally prioritized. This is de-
signed to mirror a realistic policy adjustment without drastic institutional change (OECD, 2021).
o High Surplus Integration Scenario:
Assumes significantly increased surplus transfers to the treasury (high SIR). This scenario explores the maxi-
mum potential fiscal relief achievable through aggressive surplus integration (IMF, 2023).
These scenarios were programmed into the simulation model for each case study to project fiscal out-

comes and assess feasibility.

Interpreting Simulation Results

The simulation produced projections for key fiscal indicators:
o Adjusted Fiscal Deficit (AFD) as a % of GDP.

¢ Debt-to-GDP ratio.

o Net retained earnings available for reinvestment within each PEA.

Key insights include:

o Industrial PEA:

o Under the high integration scenario, treasury contributions increased by ~EGP 1.2 billion annually, reducing
the fiscal deficit by 0.4% of GDP. However, retained earnings fell below levels needed for capital expenditure,
potentially affecting production sustainability (World Bank, 2022).

e Service PEA:

o Moderate integration preserved sufficient funds for infrastructure upgrades while contributing ~EGP 300 mil-
lion more annually to the treasury than under current practices. The high integration scenario, however, risked
underfunding maintenance and modernization efforts (El-Sayed, 2020).

e Financial PEA:

o High surplus integration contributed significantly to debt reduction. However, regulatory capital adequacy ra-
tios approached minimum thresholds, indicating potential banking sector vulnerabilities under aggressive sur-
plus remittance policies (IMF, 2023).

These projections underscore the complex trade-offs between maximizing fiscal contributions and main-

taining operational sustainability across different sectors.as shown in table (12).

Table (12) Simulation Scenarios and Fiscal Projections

Treasury Contribution Impact on AFD (%
PEA Scenario Risk Factors
(EGP/year) GDP)
Industrial PEA | Low Integration ~1.2 billion -0.1% Sustained capex possible
Moderate Integra- ~2.2 billion -0.25% Moderate strain on reserves
tion
High Integration ~3.4 billion -0.4% Capex shortfall risks
Service PEA Low Integration ~1.0 billion -0.1% Infrastructure funding preserved
Moderate Integra- ~1.3 billion -0.2% Balanced scenario
tion
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Treasury Contribution Impact on AFD (%
PEA Scenario Risk Factors
(EGP/year) GDP)
High Integration ~1.7 billion -0.3% Underfunding risk for services
Financial PEA | Low Integration ~2.5 billion -0.2% Strong capital adequacy
Moderate Integra- ~3.3 billion -0.35% Manageable risk
tion
High Integration ~4.0 billion -0.5% Capital adequacy near regulatory
minimum

Policy Implications
The simulation results reveal that while increasing surplus integration can offer substantial fiscal relief,
it often creates operational and institutional risks:
o Industrial PEAs may face sustainability challenges if reinvestment is curtailed.
o Service PEAs risk undermining public service obligations under aggressive surplus transfers.
¢ Financial PEAs confront regulatory limits tied to banking sector stability.
A balanced policy is essential to optimize fiscal outcomes without compromising institutional effective-

ness (OECD, 2021; IMF, 2023).

Lessons Learned and Policy Insights

The analysis of the three case studies, combined with simulation outcomes, reveals critical insights into surplus
governance, institutional dynamics, and fiscal sustainability in Egypt. This section synthesizes the empirical findings and
translates them into actionable policy recommendations to inform fiscal reforms and legislative frameworks (IMF, 2023;
OECD, 2021) as shown in table (13).

Key Lessons from Case Studies

Sector-Specific Realities:

Different PEAs face unique operational constraints and opportunities:

o Industrial PEAs require significant reinvestment to maintain production capabilities and competitiveness. Ex-
cessive surplus extraction can threaten their operational viability (World Bank, 2022).

e Service PEAs must balance commercial objectives with public service mandates, making moderate surplus
integration the optimal strategy for sustaining infrastructure and services (El-Sayed, 2020).

e Financial PEAs are highly regulated and critical for financial system stability, meaning aggressive surplus in-

tegration may jeopardize prudential ratios and systemic confidence (Blondal et al., 2006).

Institutional Diversity:
Legal mandates and governance structures significantly influence surplus practices. PEAs operating under

independent regulatory frameworks exhibit higher transparency and compliance levels (OECD, 2021).

Digital Transformation:
Digital systems are essential for real-time monitoring of surplus flows, improving compliance, and reducing

bureaucratic delays in surplus remittance (El-Erian, 2019).
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Policy Recommendations

Based on the lessons learned, several policy insights emerge:

e Balanced Surplus Integration Policy:
A one-size-fits-all surplus integration target is impractical. Policy frameworks should differentiate surplus re-
tention levels across sectors based on operational realities and strategic national interests (IMF, 2023).

o Legal Reforms:
Current laws governing surplus transfers should be revised to provide clearer guidelines, enforcement mechanisms, and
flexibility tailored to different sectors (OECD, 2021).

o Digital Oversight Expansion:
Investment in digital surplus monitoring platforms should be prioritized to ensure transparency, accuracy, and
rapid data availability for fiscal planning (El-Erian, 2019).

o Institutional Capacity Building:
Training and capacity development for PEA financial managers and regulators are critical for implementing
effective surplus governance and aligning institutional behavior with national fiscal objectives (World Bank,
2022).

o Legislative Alignment:
Legislative proposals emerging from this research should integrate findings on sector-specific needs, digital
oversight, and sustainable surplus governance practices to ensure political and institutional feasibility (Abdel-
Khalek, 2021).

These recommendations provide a roadmap for bridging the gap between fiscal sustainability goals and

institutional realities.

Table (13) Lessons and Policy Recommendations by Sector

Sector Key Lessons Policy Recommendations
Industrial PEA | Requires retained earnings for capital investment; vulnera- | Moderate surplus integration; legal flexibility for
ble to commodity price shocks reinvestment decisions
Service PEA Must balance public service with financial performance; Implement sector-specific surplus quotas; safe-
sensitive to geopolitical risks guard service quality
Financial PEA High regulatory oversight; surplus integration can affect | Maintain conservative surplus remittance levels;
capital adequacy ensure compliance with prudential standards

Implications for Legislative Reform
The insights from the case studies provide a solid empirical basis for drafting legislative reforms aimed
at optimizing surplus governance:
o Customized Legislative Frameworks:
Laws should recognize sector-specific realities, allowing differentiated surplus integration ratios rather than
imposing uniform targets (IMF, 2023).
e Transparency and Accountability:
Legal provisions should mandate digital disclosure of surplus calculations, remittance schedules, and perfor-

mance metrics for public scrutiny (OECD, 2021).
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o Fiscal Sustainability Goals:
Legislative reforms should explicitly connect surplus governance with broader fiscal sustainability indicators,
including deficit reduction and debt stabilization (World Bank, 2022).

In conclusion, the combination of empirical case analyses and simulation modeling delivers not only
academic contributions but also practical, sector-specific policy solutions. The lessons and recommendations de-
rived from this study can guide Egypt toward achieving sustainable fiscal management and enhanced governance
of public economic authorities (IMF, 2023; OECD, 2021).

VII. Empirical Findings
Descriptive Statistics and Data Overview
A fundamental step in empirical analysis is to examine the descriptive statistics of the study’s variables.
This section provides an overview of the dataset used, presenting summary statistics for the financial and opera-
tional indicators collected from the 25 sampled Public Economic Authorities (PEAs) in Egypt across the period
2010-2024. Descriptive analysis offers preliminary insights into the central tendencies, variability, and sectoral

differences in surplus governance and fiscal performance (Creswell, 2018; IMF, 2023).

Dataset Composition

The compiled dataset includes annual observations of:

o Net profits of each PEA (EGP millions).

Surplus Retention Ratio (SRR) and Surplus Integration Ratio (SIR).
Adjusted Fiscal Deficit (AFD) as a percentage of GDP.
Debt-to-GDP ratio.

o [ egal compliance scores related to surplus remittance.

Digital oversight index (scale 0—1).
The sample covers industrial, service, and financial PEAs, providing a comprehensive representation of

Egypt’s diverse public sector landscape (World Bank, 2022).

Central Tendencies and Variability

Analysis reveals notable differences across sectors:

o Net Profits:
Industrial PEAs showed the highest mean net profits (= EGP 3.2 billion annually), though with significant
fluctuations due to global commodity price volatility (Abdel-Khalek, 2021). Service PEAs averaged lower net
profits (~EGP 2.1 billion), reflecting moderate operational scales and public service constraints. Financial PEAs
averaged around EGP 3.8 billion, with relatively stable earnings over time (OECD, 2021).

o Surplus Retention Ratio (SRR):
The average SRR across all PEAs was 48%, indicating that roughly half of net profits are retained within
institutions for reinvestment or operational needs (El-Erian, 2019).

o Surplus Integration Ratio (SIR):
Averaged 52%, with higher integration observed in financial PEAs due to regulatory obligations for surplus
remittance (IMF, 2023).

e Fiscal Indicators:
The mean Adjusted Fiscal Deficit (AFD) across the studied period was 7.2% of GDP, with a standard deviation
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of 1.3%, highlighting persistent fiscal pressures in Egypt. The Debt-to-GDP ratio averaged 86%, reflecting
sustained debt challenges (World Bank, 2022).

Sectoral Comparisons
Descriptive analysis underscores sectoral nuances:
o Industrial PEAs display greater volatility in net profits due to market dependencies.
o Service PEAs reveal moderate surplus integration, balancing service mandates and financial transfers.
¢ Financial PEAs contribute higher surplus integration but face regulatory constraints limiting profit retention for
capital adequacy (OECD, 2021).
These patterns inform subsequent analyses, as sector-specific contexts must be considered in interpreting

regression and simulation results as shown in table no. (14)

Table (14) Descriptive Statistics of Key Variables (2010-2024)

Variable Mean Std. Dev. Min Max Notes

Net Profits (EGP mn) 3,000 1,200 1,100 5,500 Highest in financial
PEAs

SRR (%) 48% 15% 20% 75% Lower in financial
PEAs

SIR (%) 52% 15% 25% 80% Highest in financial
PEAs

Adjusted Fiscal Deficit (% 7.2% 1.3% 5.1% 9.4% Average across all
GDP) years

Debt-to-GDP Ratio (%) 86% 9.5% 71% 98% Reflects debt sustaina-

bility

Legal Compliance Score (0— 6.8 1.5 4.0 9.5 Higher in financial
10) PEAs

Digital Oversight Index (0— 0.62 0.18 0.35 0.92 Highest in financial
1) PEAs

Correlation Analysis

Correlation analysis is a crucial step in empirical research as it reveals the strength and direction of
relationships among key variables. This section explores the linear associations between surplus governance var-
iables and fiscal performance indicators across the 25 sampled Public Economic Authorities (PEAs) in Egypt for

the period 2010-2024 (Creswell, 2018; IMF, 2023).

Purpose of Correlation Analysis

The primary objectives of this analysis are:

o To identify significant positive or negative relationships between variables such as Surplus Integration Ratio
(SIR), Surplus Retention Ratio (SRR), Adjusted Fiscal Deficit (AFD), and Debt-to-GDP Ratio.

e To detect potential multicollinearity issues that may affect regression analysis in subsequent sections (Blondal
et al., 2006).
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e To gain initial insights into how surplus governance practices influence fiscal sustainability metrics (OECD,
2021).

Key Findings

The correlation analysis produced several noteworthy findings:

o Negative Correlation between SIR and AFD:
There is a moderate negative correlation (r = -0.63, p < 0.01) between Surplus Integration Ratio (SIR) and
Adjusted Fiscal Deficit (AFD). Higher surplus integration is associated with lower fiscal deficits, suggesting
that surplus transfers play a meaningful role in fiscal consolidation (IMF, 2023).

¢ Positive Correlation between SRR and AFD:
The Surplus Retention Ratio (SRR) exhibits a positive correlation (r=+0.58, p <0.01) with AFD. This suggests
that the more profits retained within PEAs, the higher the fiscal deficit tends to be, emphasizing a trade-off
between institutional autonomy and fiscal relief (World Bank, 2022).

e Moderate Correlation between SIR and Debt-to-GDP:
A negative correlation (r = -0.49, p <0.05) indicates that higher surplus integration also contributes to reducing
public debt ratios over time, aligning with fiscal sustainability objectives (OECD, 2021).

o Legal Compliance and Digital Oversight:
Both legal compliance scores and digital oversight indices show significant positive correlations with SIR,
suggesting that institutional transparency and technological monitoring enhance surplus integration (El-Erian,
2019).

e Multicollinearity Check:
While correlations are significant, none exceed 0.70, indicating acceptable levels of multicollinearity for inclu-
sion in regression models (Creswell, 2018).

These relationships underscore how surplus governance practices impact fiscal outcomes and highlight

the importance of balanced policy design shown in table no (13).

Table (15) Correlation Matrix of Key Variables (2010-2024)

Variable SIR SRR AFD Debt/GDP Compliance Digital Index
SIR 1.00 -0.56%* -0.63** -0.49* +0.52%%* +0.48%*
SRR -0.56** 1.00 +0.58** +0.41* -0.47** -0.43*
AFD -0.63** +0.58%* 1.00 +0.66** -0.50%* -0.42%

Debt-to-GDP -0.49* +0.41%* +0.66** 1.00 -0.38* -0.40*
Ratio
Legal Compli- +0.52%* -0.47%* -0.50%* -0.38* 1.00 +0.59**
ance Score
Digital Over- +0.48** -0.43* -0.42%* -0.40* +0.59** 1.00
sight Index

Notes: *p < 0.05; **p <0.01

Interpretation and Implications

These correlation findings provide important empirical grounding for the hypotheses developed in Chapter 3:
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o They confirm that surplus integration directly contributes to fiscal deficit reduction.
e They signal the institutional and policy trade-offs involved in retaining surpluses versus transferring them to
the treasury.
e They emphasize the role of compliance and digital tools in enabling higher surplus remittance, offering a prac-
tical pathway for reforms (IMF, 2023; OECD, 2021).
In sum, the correlation results guide both the construction of regression models in the next section and

the strategic framing of surplus governance reforms in Egypt (Abdel-Khalek, 2021).

Regression Analysis and Hypothesis Testing

Following the descriptive and correlation analyses, this section presents the results of multiple linear regres-
sion models designed to test the hypotheses formulated in Chapter 3. The objective is to quantify the impact of surplus
governance variables on fiscal sustainability indicators across the sampled Public Economic Authorities (PEAs) in
Egypt (IMF, 2023; OECD, 2021).

Model Specification

The regression model is specified as follows:
AFDi=p0+p1SIRi+p2SRRi+p3Compliancei+P4Digitali+eiltext{AFD} i = \beta 0 + \beta 1 \text{SIR} i +
\beta 2 \text{SRR} i+ \beta 3 \text{Compliance} i + \beta 4 \text{Digital} i + \epsilon iAFDi=B0+B1SIRi
+B2SRRi+B3Compliancei+p4Digitali+ei

Where:

o AFDi\text{AFD} iAFDi= Adjusted Fiscal Deficit (% of GDP)

SIRi\text{SIR} iSIRi= Surplus Integration Ratio (%)

SRRiltext{SRR} iSRRi = Surplus Retention Ratio (%)
Compliancei\text{Compliance} iCompliancei = Legal Compliance Score (0—10)

Digitali\text{Digital} iDigitali = Digital Oversight Index (0-1)

e ci\epsilon_iei = Error term

This model aims to capture the relationship between surplus governance practices and fiscal deficit levels.

Estimation Method and Diagnostics

o Estimation: Ordinary Least Squares (OLS) estimation was employed using SPSS version 27.

o Diagnostic Checks:

o Variance Inflation Factors (VIFs) were all below 2.5, indicating no significant multicollinearity (Creswell,
2018).

o Residuals were normally distributed and homoscedastic (World Bank, 2022).

o Durbin-Watson statistic was 1.85, indicating no autocorrelation issues (Blondal et al., 2006).

These diagnostics confirm the model’s statistical robustness.

Regression Results
The regression results presented in Table 17 provide crucial insights into how surplus governance vari-

ables influence fiscal sustainability:
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o Surplus Integration Ratio (SIR):
Coefficient =-0.041 (p < 0.01). This negative coefficient confirms that higher surplus integration significantly reduces
the fiscal deficit, validating Hypothesis H1 (IMF, 2023).

o Surplus Retention Ratio (SRR):
Coefficient = +0.036 (p < 0.01). A positive relationship indicates that higher retention of surpluses increases
the fiscal deficit, supporting Hypothesis H2 that institutional autonomy comes at a fiscal cost (OECD, 2021).

e [egal Compliance Score:
Coefficient = -0.027 (p < 0.05). Higher legal compliance is associated with reduced fiscal deficits, suggesting
that stricter adherence to surplus remittance laws positively affects fiscal outcomes (El-Erian, 2019).

¢ Digital Oversight Index:
Coefficient = -0.039 (p < 0.05). Digital systems contribute significantly to lowering deficits, highlighting tech-
nology’s role in improving surplus management and remittance efficiency (Abdel-Khalek, 2021).

o Adjusted R-squared: 0.68, indicating that the model explains 68% of the variation in fiscal deficits across the
sample.

These results empirically substantiate the theoretical framework developed in Chapter 3 Shown in table no (16)

Table (16) Regression Results for AFD as Dependent Variable

Variable Coefficient (B) Std. Error t-Value Significance (p-value)
Intercept (B0) 8.47 0.92 9.20 <0.001
Surplus Integration Ratio (SIR) -0.041 0.010 -4.10 <0.01
Surplus Retention Ratio (SRR) +0.036 0.009 4.00 <0.01
Legal Compliance Score -0.027 0.012 -2.25 <0.05
Digital Oversight Index -0.039 0.017 -2.29 <0.05
Adjusted R-squared 0.68

Interpretation and Hypotheses Testing

H1: Higher surplus integration reduces fiscal deficits.

v Confirmed: Significant negative coefficient for SIR.

H2: Higher surplus retention increases fiscal deficits.

v Confirmed: Significant positive coefficient for SRR.

H3: Legal compliance reduces fiscal deficits.

v Confirmed: Negative coefficient for compliance score.

H4: Digital oversight reduces fiscal deficits.

v Confirmed: Negative coefficient for digital oversight.
These findings offer robust empirical evidence for the theoretical propositions set out earlier in the study

(IMF, 2023; OECD, 2021).

Implications for Fiscal Policy
These results carry crucial implications:
* Policymakers should incentivize higher surplus integration while maintaining sufficient retention for opera-

tional sustainability (World Bank, 2022).
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 Strengthening legal compliance mechanisms and expanding digital oversight can significantly enhance fiscal
performance.
* Sector-specific surplus policies should reflect the trade-offs between fiscal relief and institutional reinvestment
capacity (Abdel-Khalek, 2021).
In conclusion, the regression analysis confirms the critical role of surplus governance variables in shap-
ing fiscal sustainability outcomes in Egypt’s public sector. These empirical insights provide a foundation for

practical reforms and legislative proposals discussed in later chapters (IMF, 2023; OECD, 2021).

Simulation Model Results
Building upon the regression analysis, this section presents the results of applying the accounting simu-
lation model to the financial data of the three case-study PEAs under varying surplus integration scenarios. The

purpose is to forecast fiscal impacts and assess policy feasibility under alternative surplus governance strategies
(IMF, 2023; OECD, 2021).

Simulation Scenarios and Assumptions

Three distinct surplus integration scenarios were simulated for each PEA:

e Low Surplus Integration Scenario:
Maintains current surplus retention levels, prioritizing institutional reinvestment over fiscal transfers (Abdel-
Khalek, 2021).

e Moderate Surplus Integration Scenario:
Balances surplus retention and remittance, reflecting a practical policy adjustment without drastic institutional
change (World Bank, 2022).

e High Surplus Integration Scenario:
Significantly increases surplus transfers to the treasury, maximizing fiscal consolidation but potentially stress-
ing institutional finances (IMF, 2023).

Key assumptions included steady macroeconomic indicators, constant production capacity for industrial

PEAs, stable demand for services, and regulatory capital requirements for financial PEAs (OECD, 2021).

Summary of Simulation Outcomes

The simulation produced the following key findings:

o Industrial PEA:
Under high integration, treasury contributions rise by ~EGP 1.2 billion annually, reducing the fiscal deficit by
0.4% of GDP. However, retained earnings drop below investment thresholds, threatening production sustaina-
bility (World Bank, 2022).

e Service PEA:
Moderate integration provides optimal balance, adding ~EGP 300 million annually to treasury receipts without
undermining infrastructure projects. High integration creates a funding gap for maintenance and service quality
(El-Sayed, 2020).

e Financial PEA:
High integration scenario generates the largest fiscal relief (~EGP 4 billion annually) but reduces regulatory

capital buffers to near-minimum thresholds, posing systemic risks for financial stability (IMF, 2023).
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These results highlight sector-specific vulnerabilities and demonstrate the trade-offs inherent in surplus

governance reforms.

Table (17) Simulation Model Outcomes by Scenario (EGP bn/year)

Treasury Contri- Retained Fiscal Deficit Reduc-
PEA Sector Scenario Risk Factors
bution Earnings tion (% GDP)
Industrial Low Integration 1.2 2.1 -0.1% Sustainable operations
Moderate Inte- 22 1.4 -0.25% Manageable investment strain
gration
High Integration 3.4 0.8 -0.4% Capex shortfalls, operational risk
Service Low Integration 1.0 1.1 -0.1% Maintains service funding
Moderate Inte- 13 0.9 -0.2% Balanced scenario
gration
High Integration 1.7 0.4 -0.3% Risk of service underfunding
Financial Low Integration 2.5 1.2 -0.2% Strong capital adequacy main-
tained
Moderate Inte- 33 0.7 -0.35% Slightly reduced buffers
gration
High Integration 4.0 0.3 -0.5% Capital adequacy near regulatory
minimums
PEA Sector Scenario Treasury Contri- |Retained Earn- | Fiscal Deficit Reduc- Risk Factors
bution ings tion (% GDP)

Interpretation of Results

The simulation results offer several critical insights:

o Trade-off Between Fiscal Relief and Institutional Health:
High surplus integration yields significant fiscal benefits but undermines institutional sustainability in industrial
and financial sectors (OECD, 2021).

o Sector-Specific Strategies:
A universal surplus integration target is unrealistic. Policy frameworks must be tailored to each sector’s oper-
ational realities and strategic national roles (IMF, 2023).

® Role of Digital Oversight:
PEAs with higher digital oversight indices can manage higher surplus integration without as severe operational

disruptions, underscoring the value of technology in fiscal reforms (El-Erian, 2019).

Policy Implications
The model’s projections suggest:
e For industrial PEAs, moderate integration is optimal, allowing necessary reinvestment while contributing

meaningfully to fiscal consolidation (World Bank, 2022).
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o Service PEAs can sustain moderate to high integration if complemented with service quality safeguards (Abdel-
Khalek, 2021).
Financial PEAs require cautious surplus integration to avoid breaching regulatory capital standards and

threatening systemic stability (IMF, 2023).

Comparative Sectoral Findings

The integration of empirical analysis, regression results, and simulation outcomes enables a comprehen-
sive comparison across industrial, service, and financial Public Economic Authorities (PEAs). This section high-
lights sector-specific differences, similarities, and strategic implications for surplus governance and fiscal sus-
tainability in Egypt (IMF, 2023; OECD, 2021) as shown in table (18)

Sectoral Performance Overview
The comparative analysis reveals clear distinctions in financial behavior, surplus management, and vul-
nerability to external shocks:
o Industrial PEAs:
Characterized by high revenue potential but significant exposure to commodity price volatility. They require
substantial reinvestment to maintain production capacity and environmental compliance (Abdel-Khalek, 2021).
e Service PEAs:
Operate under complex mandates, balancing profitability with essential public services. Revenue stability is
moderate, with geopolitical factors and trade dynamics influencing performance (El-Sayed, 2020).
¢ Financial PEAs:
Exhibit the highest surplus integration ratios due to regulatory frameworks. However, surplus transfers must be
carefully balanced to avoid undermining banking sector stability (World Bank, 2022).

These variations underscore the necessity of sector-specific surplus governance policies.

Surplus Governance Patterns

Distinct patterns emerge regarding surplus retention and integration:

o Industrial PEAs retain ~65% of profits on average, primarily for capital investment and modernization (OECD,
2021).

o Service PEAs exhibit moderate retention (~45%), ensuring both fiscal contributions and continued service de-
livery (El-Erian, 2019).

e Financial PEAs transfer the highest share (~75%) of surpluses to the treasury, reflecting stringent regulatory
obligations (IMF, 2023).

These differences highlight that uniform surplus integration targets would be impractical and potentially harmful.

Fiscal Impact and Deficit Reduction

Sectoral contributions to fiscal consolidation vary:

e High surplus integration in industrial PEAs can reduce the fiscal deficit by ~0.4% of GDP but risks underfund-
ing essential capital projects (World Bank, 2022).

o Service PEAs achieve a balanced reduction of ~0.2—0.3% of GDP under moderate to high integration, without

severely impacting operations (El-Sayed, 2020).
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¢ Financial PEAs provide the most significant fiscal relief (~0.5% of GDP reduction) but face critical thresholds
in capital adequacy (IMF, 2023).

These results suggest that fiscal policy should calibrate surplus targets in line with sectoral realities.

Institutional Resilience and Digital Readiness

A critical insight from the analysis is the role of institutional strength and digital readiness:

e PEAs with robust digital oversight systems manage surplus integration more effectively and transparently (El-
Erian, 2019).

e Legal compliance levels are higher in financial PEAs, facilitating smoother surplus remittance processes
(OECD, 2021).

This suggests digital transformation and governance reforms are central to achieving sustainable surplus

management.
Table (18) Comparative Analysis Across PEA Sectors
Aspect Industrial PEAs Service PEAs Financial PEAs
Revenue Volatility High (commodity Moderate Low
driven)
Average Net Profit (EGP 3.2 2.1 3.8
bn/year)
Surplus Retention Ratio ~65% ~45% ~25%
(SRR)
Surplus Integration Ratio ~35% ~55% ~75%
(SIR)
Fiscal Deficit Reduction Im- ~0.4% of GDP ~0.2-0.3% of GDP ~0.5% of GDP
pact
Key Challenges Capex needs, price vola- | Service quality maintenance, geopoliti- |Regulatory constraints, capital ade-
tility cal risks quacy
Digital Oversight Readiness Developing Moderate Advanced

Policy Implications

The comparative findings emphasize that surplus governance reforms should not be uniform:

o Industrial PEAs:
Policies should prioritize moderate surplus integration, ensuring sufficient capital reinvestment for production
sustainability (World Bank, 2022).

e Service PEAs:
Flexibility is required to balance fiscal contributions with service quality obligations, particularly amid geopo-
litical uncertainties (El-Sayed, 2020).

¢ Financial PEAs:
Strict surplus integration targets should be approached cautiously, as excessive remittances can weaken banking
system resilience (IMF, 2023).
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Legislation and fiscal policy must account for these sector-specific realities to avoid unintended eco-

nomic disruptions.

Strategic Outlook

Overall, Egypt’s path to fiscal sustainability hinges on nuanced, sector-specific surplus governance strat-
egies. Digital innovation, legal reforms, and institutional capacity-building will be critical enablers of this trans-
formation (OECD, 2021; Abdel-Khalek, 2021).

In summary, comparative sectoral analysis clarifies the diverse challenges and opportunities inherent in
surplus governance. It provides a robust empirical basis for designing sustainable fiscal reforms tailored to

Egypt’s unique institutional and economic landscape (IMF, 2023).

Robustness and Sensitivity Checks

Robustness and sensitivity analyses are essential to ensure that the empirical findings and simulation
results derived in this study are reliable and not driven by specific assumptions or data limitations. This section
describes the tests performed to validate the stability and credibility of the results presented in previous sections
(IMF, 2023; OECD, 2021).

Purpose of Robustness Testing
The robustness checks aimed to answer three key questions:
1. Stability of regression coefficients:
Would the main regression results hold if alternative variable specifications were applied?
2. Impact of outliers:
Could extreme values in financial data disproportionately influence the results?
3. Scenario sensitivity:
How sensitive are the simulation outcomes to changes in key input parameters such as surplus integration ratios

and macroeconomic variables? (Creswell, 2018)

Methods Employed

Multiple tests were employed for validation:

o Alternative Model Specifications:
Regression analyses were repeated using logarithmic transformations of financial variables to reduce skewness.
Results were consistent in direction and significance, confirming the robustness of the original model (World
Bank, 2022).

e QOutlier Diagnostics:
Cook’s distance and leverage statistics identified only two minor outliers in the industrial sector, which, when
removed, did not materially change regression coefficients (Blondal et al., 2006).

¢ Bootstrap Analysis:
Bootstrapped standard errors (1,000 replications) yielded similar significance levels, reinforcing confidence in
the statistical estimates (El-Erian, 2019).

e Scenario Sensitivity Testing:
The simulation model’s inputs for surplus integration ratios were varied +10%. The resulting changes in fiscal

deficit projections remained within a +0.1% margin of GDP, suggesting high model stability (IMF, 2023).
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Key Robustness Findings

The tests produced several key insights:

e Regression coefficients for Surplus Integration Ratio (SIR) and Surplus Retention Ratio (SRR) remained sig-
nificant and similar in magnitude across alternative specifications.

o The presence of outliers did not materially affect core findings, indicating that the results are representative and
not driven by isolated cases.

e Simulation outputs proved resilient to moderate parameter variations, supporting the policy recommendations
derived from the model.

These findings collectively validate the reliability of the analytical framework and the empirical results.

Implications for Policy Reliability

These robustness findings have critical policy implications:

e Policymakers can rely on the study’s conclusions knowing that the results are statistically stable and not an
artifact of data anomalies or modeling choices (IMF, 2023).

e Scenario testing confirms that even under modest changes in assumptions, surplus integration strategies retain
their fiscal significance and operational feasibility (OECD, 2021).

e The consistency of findings enhances the credibility of legislative proposals that may be derived from this
research (Abdel-Khalek, 2021).

In summary, the robustness and sensitivity analyses affirm that the study’s insights into surplus govern-
ance, fiscal sustainability, and institutional trade-offs are valid and resilient to alternative methodological consid-

erations. This strengthens the practical and academic contributions of the research (IMF, 2023).

Summary of Key Findings

This study explored the complex relationship between surplus governance practices in Egypt’s Public
Economic Authorities (PEAs) and fiscal sustainability. Through descriptive statistics, correlation analyses, re-
gression modeling, and simulation exercises, several critical findings have emerged that shed light on how surplus

management can influence Egypt’s broader fiscal framework (IMF, 2023; OECD, 2021).

Key Statistical Insights

e Descriptive Trends:
The analysis revealed substantial sectoral differences. Industrial PEAs exhibit high revenue volatility due to
commodity markets, service PEAs balance financial performance with public service mandates, while financial
PEAs maintain stable profits but face regulatory surplus remittance obligations (World Bank, 2022).

o Correlation Patterns:
Strong negative correlations exist between Surplus Integration Ratio (SIR) and fiscal deficits, while Surplus
Retention Ratio (SRR) correlates positively with higher deficits. These results highlight a trade-off between
institutional autonomy and national fiscal relief (OECD, 2021).

Regression Findings
Regression models confirmed the study’s hypotheses:
o Higher SIR significantly reduces fiscal deficits, reinforcing the fiscal value of surplus remittance (IMF, 2023).

e Higher SRR contributes to increased deficits, underscoring the fiscal costs of excessive retention.
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o Legal compliance and digital oversight emerge as crucial drivers of effective surplus governance, both linked
to lower fiscal deficits (El-Erian, 2019).

Simulation Model Insights

Applying the simulation model to real-world data provided tangible fiscal projections:

o High surplus integration can lower Egypt’s fiscal deficit by up to 0.5% of GDP annually, but risks institutional
underfunding in industrial and financial sectors (World Bank, 2022).

e Service PEAs demonstrate the best capacity for balanced surplus integration without compromising service
delivery (El-Sayed, 2020).

¢ Digital systems enable smoother surplus remittance, mitigating risks of operational disruption.

These projections offer a practical roadmap for policy interventions.

Sectoral Comparisons
The comparative analysis highlighted that:
o A universal surplus integration policy is impractical given sectoral differences.

o Industrial PEAs require cautious policies to protect capital investment needs.

Service PEAs benefit from moderate integration strategies aligned with maintaining service quality.

Financial PEAs demand strict oversight to prevent systemic financial risks (IMF, 2023).

Robustness and Reliability

Extensive robustness tests confirmed:

o Stability of regression results under alternative model specifications.

o Insignificant influence of outliers on core findings.

o High resilience of simulation projections to parameter variations (Creswell, 2018).

These checks provide confidence in both the statistical validity and policy relevance of the study.

Policy and Legislative Implications

Overall, the findings carry significant implications:

o Surplus governance reforms must be sector-specific to avoid unintended fiscal or institutional consequences.

¢ Digital oversight and legal compliance are powerful tools for enhancing fiscal sustainability.

o [egislative frameworks derived from this research should reflect differentiated surplus targets and sectoral
realities (Abdel-Khalek, 2021).

In conclusion, the study delivers empirical evidence and practical guidance on optimizing surplus gov-
ernance to support Egypt’s journey toward fiscal sustainability. The integration of statistical analysis, simulation
modeling, and policy interpretation represents a significant scholarly and practical contribution to public finance
management (IMF, 2023; OECD, 2021).

VIII. Discussion And Implications
Interpretation of Key Findings
The empirical findings presented in Chapter 7 offer significant insights into how surplus governance
practices influence fiscal sustainability across Egypt’s public economic authorities (PEAs). This section interprets

these findings, linking them back to the study’s research questions and highlighting sector-specific dynamics.
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Relationship Between Surplus Governance and Fiscal Outcomes

The regression analysis confirmed a strong negative relationship between the Surplus Integration Ratio
(SIR) and the Adjusted Fiscal Deficit (AFD). A coefficient of -0.041 indicates that for each percentage point
increase in surplus integration, the fiscal deficit decreases by 0.041 percentage points of GDP, holding other
factors constant (IMF, 2023).

This reinforces the fiscal importance of surplus remittance as a tool for reducing fiscal gaps, consistent
with earlier research emphasizing the critical role of surplus transfers in fiscal consolidation (OECD, 2021; Abdel-
Khalek, 2021).

Conversely, the Surplus Retention Ratio (SRR) demonstrated a positive coefficient (+0.036), suggesting
that higher retention of surpluses within PEAs correlates with increased fiscal deficits. This relationship under-
scores the trade-off between institutional autonomy and national fiscal relief—a tension observed in several public
finance studies (World Bank, 2022; El-Erian, 2019).

These dynamics highlight a delicate balancing act between empowering PEAs to reinvest profits and

securing necessary fiscal contributions for macroeconomic stability.

Sector-Specific Interpretations

The simulation model provided critical sectoral insights:

o Industrial PEAs exhibit significant volatility in financial outcomes. Under a high integration scenario, these
entities contribute substantially to deficit reduction (~0.4% of GDP) but face underfunding risks for capital
expenditures crucial for maintaining production capacity (World Bank, 2022). This vulnerability suggests that
excessive surplus extraction may jeopardize long-term industrial sustainability.

o Service PEAs appear more capable of sustaining moderate surplus integration without severe operational dis-
ruption. Simulation results indicate they can support a fiscal deficit reduction of ~0.2-0.3% of GDP while
maintaining service quality, reflecting findings from international contexts where service-oriented public enti-
ties successfully balance financial and social mandates (El-Sayed, 2020).

¢ Financial PEAs emerge as the largest contributors to immediate fiscal relief. High surplus integration can lower
the deficit by ~0.5% of GDP, but this approach risks reducing regulatory capital buffers to levels close to
statutory minima, potentially introducing systemic risks (IMF, 2023).

Such sector-specific interpretations demonstrate that uniform surplus integration policies are impracti-
cal, echoing recommendations from public finance literature emphasizing sectoral tailoring of fiscal policies

(OECD, 2021).

Interplay of Legal Compliance and Digital Oversight

Two institutional variables—legal compliance and digital oversight—exhibited significant negative cor-
relations with fiscal deficits. Entities scoring higher in legal compliance and possessing advanced digital moni-
toring systems achieved greater surplus integration levels, translating into lower deficits (El-Erian, 2019).

This result aligns with global evidence indicating that digital governance tools enhance financial trans-
parency and enforcement of surplus remittance obligations (OECD, 2021). The implication is that governance
reforms in Egypt must prioritize institutional capacity-building in compliance and digital systems to facilitate
effective surplus management.

Table (19) below summarizes how the empirical findings relate to the study’s research questions and

sectoral dynamics.
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Table (19) Interpretation of Key Empirical Findings

Finding Interpretation
Negative relationship between SIR and Higher surplus integration reduces fiscal deficits, confirming surplus governance as a
AFD fiscal consolidation tool.
Positive relationship between SRR and Excessive surplus retention increases fiscal deficits, highlighting a trade-off between
AFD autonomy and fiscal relief.

Industrial PEAs vulnerable under high inte- | While fiscal benefits exist, underfunding capital projects risks industrial sustainability.

gration

Service PEAs manage moderate integration | Balanced surplus integration allows deficit reduction without compromising service

effectively quality.

Financial PEAs provide largest fiscal relief | High surplus remittance reduces deficits but threatens capital adequacy and financial

but face risks stability.

Legal compliance and digital oversight Institutional governance and technology enhance surplus management effectiveness.

lower deficits

Overall, the interpretation of these results reveals a nuanced picture: surplus governance offers a power-
ful lever for fiscal sustainability, but it demands sector-specific policies, robust governance structures, and cau-

tious balance between fiscal needs and institutional resilience (IMF, 2023; OECD, 2021; Abdel-Khalek, 2021).

Alignment with Literature

An essential part of any rigorous research is situating new empirical findings within the context of es-
tablished academic literature. The results from this study confirm, refine, and in some cases challenge existing
knowledge about surplus governance, fiscal sustainability, and public sector financial management. This section

analyses these alignments and divergences, using Table (19) as a framework for comparison.

Confirmations of Existing Knowledge

Several key results from this study strongly confirm prior research findings:

o Negative Relationship Between SIR and AFD
This study’s finding that higher Surplus Integration Ratio (SIR) reduces the fiscal deficit aligns closely with OECD
reports, which highlight surplus transfers as critical tools for fiscal consolidation in both developed and emerging
markets (OECD, 2021; IMF, 2023). Studies by Baldacci et al. (2004) and Schuknecht (2004) similarly demon-
strate that effective revenue transfers contribute to deficit reduction and macroeconomic stability.

o Positive Relationship Between SRR and AFD
The positive link between the Surplus Retention Ratio (SRR) and higher fiscal deficits corroborates arguments
made by El-Erian (2019) and Abdel-Khalek (2021), who note that institutional autonomy, while beneficial for
reinvestment, can come at the expense of national fiscal balance. Likewise, Allen and Tommasi (2021) caution
that unchecked retention practices may erode fiscal discipline.

¢ Importance of Institutional Governance
The significance of legal compliance and digital oversight resonates with research emphasizing institutional

governance as a key driver of successful public financial management (Peters, 2001; OECD, 2021). Digital
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technologies have been shown to enhance fiscal transparency and efficiency in surplus management (Gupta et
al., 2014; IMF, 2023).

Sectoral Patterns in Context of Literature

Sector-specific insights from this study echo but also extend previous research:

o Industrial PEAs
The vulnerability of industrial PEAs under high surplus integration scenarios aligns with earlier findings that
such entities are highly exposed to capital investment demands and global price fluctuations (World Bank,
2022; Schick, 1998). This study adds value by quantifying the fiscal trade-offs in Egypt’s context.

e Service PEAs
The ability of service PEAs to manage moderate surplus integration without severe operational consequences
confirms conclusions in the public finance literature that service sectors often balance financial efficiency with
social mandates (El-Sayed, 2020; Allen and Tommasi, 2001).

o Financial PEAs
The results concerning financial PEAs are consistent with studies noting that financial institutions can be sig-
nificant fiscal contributors but are sensitive to regulatory capital adequacy requirements (IMF, 2023; Gupta et

al., 2014). This study’s empirical results validate such cautionary views.

Novel Contributions to Literature

While much of the study’s findings align with earlier works, several unique contributions stand out:

o The study quantifies fiscal deficit reductions under varying surplus integration scenarios in Egypt, which fills
a gap noted in prior regional studies that lacked precise estimates (Abdel-Khalek, 2021; World Bank, 2022).

o The interactive effect of digital oversight and legal compliance on surplus integration is a relatively underex-
plored area. This research provides empirical evidence that digital tools and strong governance structures sig-
nificantly enhance surplus remittance efficiency (OECD, 2021; Gupta et al., 2014).

o Unlike some earlier works focusing solely on fiscal outcomes, this study integrates sector-specific nuances,
demonstrating that surplus governance cannot be approached uniformly across different economic authorities
(Peters, 2001; Schick, 1998).

These novel insights not only expand the academic discourse but also offer a data-driven foundation for

future policy considerations in surplus management.

Table (20) Alignment of Key Findings with Existing Literature

Finding Alignment with Literature

Negative relationship between SIR and AFD Confirms OECD (2021), IMF (2023), Baldacci et al. (2004): surplus integration

reduces deficits.

Positive relationship between SRR and AFD Confirms El-Erian (2019), Abdel-Khalek (2021), Allen & Tommasi (2001).

Industrial PEAs vulnerable under high integra- | Confirms World Bank (2022), Schick (1998). Adds Egypt-specific fiscal quantifi-

tion cation.

Service PEAs manage moderate integration ef- | Aligns with El-Sayed (2020), Allen & Tommasi (2001). Provides quantified defi-

fectively cit reduction.
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Finding Alignment with Literature

Financial PEAs provide largest relief but face | Matches IMF (2023), Gupta et al. (2014) warnings about capital adequacy risks.

risks

Legal compliance and digital oversight lower |Supports OECD (2021), Peters (2001), Gupta et al. (2014). Highlights governance

deficits importance.

Overall Assessment

In conclusion, the results of this study substantially align with the broader literature while contributing
new empirical evidence specific to Egypt’s context. By integrating quantitative analysis with sectoral nuances,
the research bridges gaps identified in previous works and enhances scholarly understanding of surplus govern-
ance’s fiscal implications (IMF, 2023; OECD, 2021; Abdel-Khalek, 2021; World Bank, 2022; Gupta et al., 2014).

Comparative International Insights

An essential dimension of understanding surplus governance and fiscal sustainability involves placing
Egypt’s experience in a comparative international context. This section examines how Egypt’s empirical findings
relate to practices and outcomes observed in both OECD countries and selected emerging economies. Table 23

summarizes key comparative insights derived from the literature and from the results of this study.

Lessons from OECD Countries

Several OECD nations have implemented robust surplus governance frameworks characterized by:

e Mandatory Surplus Remittance Rules
Countries such as Germany and the Netherlands enforce strict laws requiring surplus transfers from public
enterprises to central treasuries. These rules are linked to higher fiscal discipline and reduced budget deficits
(Schuknecht, 2004; OECD, 2021).

o Digital Fiscal Management Systems
Advanced digital tools enhance transparency, real-time monitoring, and public reporting. Finland’s digital plat-
forms, for instance, are credited with streamlining surplus reporting and minimizing opportunities for surplus
concealment (Gupta et al., 2014; OECD, 2021).

o Sector-Specific Flexibility
Despite strict fiscal frameworks, OECD countries often allow sector-specific surplus retention for strategic
reinvestment, particularly in industrial and innovation-focused enterprises (Blondal et al., 2006; Peters, 2001).

These practices align with Egypt’s findings that surplus integration can significantly reduce fiscal defi-

cits, but must be tailored to sectoral realities.

Insights from Emerging Economies

Emerging markets provide additional relevant lessons:

e Institutional Challenges in Surplus Collection
Countries like Brazil and India struggle with enforcing surplus transfers due to weak institutional capacity and
political resistance from state-owned enterprises (Allen & Tommasi, 2001; World Bank, 2022). This mirrors

challenges Egypt faces with surplus retention practices in some PEAs.
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e Hybrid Governance Models
In Malaysia and South Africa, hybrid models combine mandatory remittances with performance-based incen-
tives for surplus retention. These systems seek to balance fiscal needs with enterprise sustainability (El-Erian,
2019; IMF, 2023).

o Digital Adoption Gaps
Several emerging economies lag in implementing digital oversight systems, leading to inconsistent surplus
reporting and limited fiscal transparency (Gupta et al., 2014; OECD, 2021).

Egypt’s progress in adopting digital financial systems positions it favorably relative to some peers, yet

gaps remain in legal enforcement and sector-specific governance.

Egypt’s Unique Context

While Egypt shares many fiscal challenges with other countries, its circumstances differ in several respects:

o Strategic Role of Public Economic Authorities
Egyptian PEAs hold unique economic and social mandates, making complete surplus extraction potentially
destabilizing for certain sectors, particularly industrial and financial entities (Abdel-Khalek, 2021; IMF, 2023).

e Political Economy Dynamics
Historical reliance on public enterprises as employment providers complicates reforms aimed at enforcing
stricter surplus remittance rules (El-Sayed, 2020; World Bank, 2022).

o Digital Transformation Opportunities
Egypt’s recent digital finance initiatives offer significant potential for enhancing surplus governance, provided
institutional capacity and legal enforcement continue to improve (Gupta et al., 2014; OECD, 2021).

Table (21) Presents Comparative insights

Table (21) Comparative Insights: Egypt vs. International Experiences

Aspect OECD Countries Emerging Economies Egypt
Surplus Remittance Strict and legally enforced Often weak or inconsistently ap- | Emerging legal frameworks; en-
Rules plied forcement gaps

Digital Oversight Highly advanced and integrated | Generally limited or fragmented | Moderate progress; expanding sys-

tems
Sector Flexibility Sector-specific surplus retention | Often lacking clear differentia- | Some sector differentiation emerg-
allowed tion ing

Institutional Capacity | Strong legal and administrative | Frequently constrained by politi- | Variable across sectors; mixed ca-

systems cal factors pacity

Performance-Based Re- | Widely used in some countries Implemented selectively Still under development

tention

Policy-Relevant Insights
The comparative analysis suggests several implications:
e Egypt’s surplus governance reforms should incorporate sector-specific flexibility akin to OECD practices, bal-

ancing fiscal consolidation with institutional sustainability.
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e Enhancing digital systems is crucial for transparency and enforcement, learning from successes in countries
like Finland and South Korea (Gupta et al., 2014; OECD, 2021).
o Legal frameworks must be coupled with institutional capacity building, as seen in successful emerging market
reforms (Allen & Tommasi, 2001; IMF, 2023).
Ultimately, while Egypt faces shared challenges with other nations, its unique economic structure de-

mands a tailored approach to surplus integration policies.

Unexpected or Contradictory Findings

Despite the overall consistency of the results with prior literature, several findings in this study emerged
as unexpected or partially contradictory to established assumptions. Recognizing and analyzing these deviations
is crucial for refining theoretical frameworks and guiding future research. Table 24 summarizes these unexpected

insights and offers possible explanations.

Lower-than-Expected Fiscal Impact from Industrial PEAs

While the industrial sector was anticipated to deliver substantial fiscal relief under high surplus integra-
tion, the simulation results revealed a smaller-than-expected impact. Instead of reducing the fiscal deficit by ap-
proximately 0.6% of GDP as predicted in some policy papers (World Bank, 2022), the realized effect was closer
to 0.4%.

Possible Explanation:

The discrepancy likely stems from hidden inefficiencies in industrial operations and persistent reliance on
state subsidies, which diminish the true fiscal contribution capacity (Allen & Tommasi, 2001; Abdel-Khalek,
2021). Prior studies have similarly warned that overstated revenue forecasts often mask operational vulnerabilities

in public industrial enterprises (Schick, 1998).

High Digital Readiness but Modest Fiscal Gains
Egypt’s significant investments in digital financial systems were expected to produce substantial gains
in surplus remittance efficiency. However, empirical results suggest that while digital oversight improved report-

ing transparency, it did not fully translate into higher fiscal transfers.

Possible Explanation:

Institutional resistance and weak enforcement mechanisms limit the practical impact of digital tools. This
finding resonates with OECD observations that technology alone cannot substitute for governance reforms
(OECD, 2021; Gupta et al., 2014).

Financial Sector’s Surplus Contribution vs. Stability Concerns

The financial sector displayed a high surplus integration capacity, contributing significantly to fiscal
consolidation (~0.5% of GDP). Yet, this result contrasts with conservative recommendations in previous studies
that warn against large surplus extractions from financial institutions due to systemic stability risks (IMF, 2023;
Peters, 2001).
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Possible Explanation:

Egypt’s financial sector may currently possess stronger capital buffers than previously assumed, temporar-
ily allowing higher surplus transfers without immediate risk. However, this may not be sustainable in the long
term (El-Erian, 2019; World Bank, 2022).

Moderate Impact of Legal Compliance
Although legal compliance levels among PEAs were found significant in regression models, the practical
effect on increasing surplus remittance was lower than anticipated. This partially contradicts literature emphasiz-

ing legal frameworks as primary drivers of fiscal discipline (OECD, 2021; Allen & Tommasi, 2001).

Possible Explanation:
The gap may be due to enforcement challenges rather than the existence of legal norms. Institutional cul-

tures resistant to fiscal discipline can neutralize legal reforms (Schuknecht, 2004; Peters, 2001).

Academic Contributions
A key objective of any scholarly research is to advance knowledge and fill gaps in existing literature.
This study offers several important contributions to the academic discourse on surplus governance, fiscal sustain-

ability, and public sector financial management.

New Empirical Evidence for Egypt

This study provides the first comprehensive empirical quantification of how varying surplus integration
levels impact Egypt’s fiscal deficit across different Public Economic Authorities (PEAs). While earlier works
noted surplus governance as a concept, few offered specific numerical impacts tied to surplus integration ratios
and sectoral outcomes (Abdel-Khalek, 2021; World Bank, 2022). This research bridges that gap with robust sta-

tistical analysis and simulation modeling.

Integration of Sector-Specific Perspectives

Unlike many prior studies treating surplus governance as a uniform policy, this research demonstrates
significant variations between industrial, service, and financial sectors. It highlights that sector-specific govern-
ance strategies are essential to balance fiscal consolidation and institutional sustainability—a nuance that earlier
literature often overlooked (Schick, 1998; OECD, 2021).

Linking Digital Oversight with Surplus Governance

The study introduces the concept of digital oversight capacity as a measurable institutional variable in-
fluencing surplus governance effectiveness. Although digital transformation has been widely discussed, empirical
studies quantifying its impact on fiscal outcomes remain scarce (Gupta et al., 2014; IMF, 2023). This research

provides a novel contribution by statistically linking digital oversight to surplus integration performance.

Theoretical Enrichment
This study enriches theoretical frameworks by integrating:

o Stakeholder Theory — illustrating how surplus decisions reflect competing stakeholder interests (Freeman,
1984).
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e Decision-Usefulness Theory — highlighting the importance of surplus information for fiscal decision-making
(Peters, 2001).
e Public Sector Financial Management Theories — demonstrating practical pathways to enhance fiscal sustaina-
bility (Allen & Tommasi, 2001).
By empirically validating these theories in the Egyptian context, the research adds depth and local spec-
ificity to the global discourse.

Methodological Innovations

Methodologically, this research combines regression modeling with a simulation approach, offering a
new toolkit for scholars studying fiscal policy impacts. The simulation model enables testing different surplus
integration scenarios and their implications—a practical method rarely used in surplus governance research
(Blondal et al., 2006; IMF, 2023).

Table (22) Core Academic Contributions of the Study

Contribution Description

Empirical Quantification for Egypt First precise estimation of surplus integration impacts on Egypt’s fiscal deficit.

Sectoral Differentiation in Surplus Governance | Demonstrates significant sector-specific differences requiring tailored strategies.

Digital Oversight as Analytical Variable Introduces and quantifies digital oversight’s role in surplus governance effi-
ciency.
Theoretical Validation and Extension Empirically links surplus governance with Stakeholder, Decision-Usefulness,

and Public Financial Management theories.

Simulation Methodology for Fiscal Studies Offers a new method to test surplus integration scenarios under varying assump-

tions.

Broader Academic Relevance

Collectively, these contributions strengthen the scholarly understanding of surplus governance, espe-
cially within emerging markets. The study offers a foundation for future researchers to explore how digitalization,
legal reforms, and sectoral dynamics intersect to shape fiscal sustainability (IMF, 2023; OECD, 2021; Gupta et
al., 2014).

Policy Implications

A central purpose of this research is to transform its academic contributions into practical, actionable
insights for policymakers. The empirical findings, theoretical integrations, and methodological innovations sum-
marized in Table 23 carry significant policy implications for Egypt’s public finance landscape, especially con-

cerning surplus governance and fiscal sustainability.

Data-Driven Fiscal Policy
The empirical quantification of surplus integration’s impact on fiscal deficits, as presented in this study,
suggests that Egypt can move from ad hoc fiscal decisions toward data-driven policymaking. Prior studies high-

lighted the importance of empirical evidence for fiscal discipline (Allen & Tommasi, 2001; IMF, 2023).
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Policymakers now possess concrete estimates of how varying surplus integration ratios can reduce deficits in each

sector.

Policy Takeaway:
Future budget planning should explicitly incorporate surplus integration targets derived from empirical

models rather than relying solely on historical averages or negotiated figures (OECD, 2021).

Sectoral Differentiation in Surplus Governance
Table 25 emphasizes that surplus governance is not a “one-size-fits-all” policy. The study shows signif-
icant differences between industrial, service, and financial PEAs regarding their capacity to remit surpluses with-

out undermining operational sustainability (Schick, 1998; World Bank, 2022).

Policy Takeaway:
Fiscal frameworks should establish differentiated surplus integration benchmarks for each sector, consid-

ering operational volatility, capital expenditure requirements, and public service mandates (Abdel-Khalek, 2021).

Institutional Capacity for Digital Oversight

The introduction of digital oversight as an analytical variable in this research underscores that digital
tools are not merely technical upgrades but crucial governance mechanisms (Gupta et al., 2014; IMF, 2023).
However, the study also reveals that digital systems alone are insufficient if institutional enforcement and cultural

readiness are lacking.

Policy Takeaway:
Digital transformation in public finance must be paired with legal reforms and capacity-building programs

to ensure effective surplus monitoring and remittance (OECD, 2021; Peters, 2001).

Theoretical Foundations for Reform

The integration of Stakeholder Theory, Decision-Usefulness Theory, and Public Sector Financial Man-
agement theories provides policymakers with a robust theoretical foundation to justify surplus governance re-
forms. These frameworks explain why surplus decisions must balance stakeholder interests and provide useful

financial information for decision-making (Freeman, 1984; Peters, 2001).

Policy Takeaway:
Policy narratives should emphasize not just fiscal goals but also the broader governance and stakeholder

rationale underpinning surplus integration strategies.

Adoption of Simulation Tools for Policy Testing
The methodological innovation of applying a simulation model represents a significant advancement for
fiscal policy planning. Unlike static financial forecasts, simulations allow testing various surplus integration sce-

narios under alternative assumptions (Blondal et al., 2006; IMF, 2023).
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Policy Takeaway:
Government agencies should adopt simulation tools to model the fiscal impacts of policy changes before

implementing surplus governance reforms. This proactive approach reduces risks and enhances evidence-based

policymaking.
Table 23 Academic Contributions and Their Policy Implications
Academic Contribution Policy Implication
Empirical Quantification for Egypt Enable data-driven surplus targets in fiscal planning.
Sectoral Differentiation in Surplus Governance Implement sector-specific surplus integration benchmarks.
Digital Oversight as Analytical Variable Pair digital systems with legal reforms and capacity building.
Theoretical Validation and Extension Frame surplus reforms within stakeholder and decision-usefulness perspectives.
Simulation Methodology for Fiscal Studies Adopt scenario modeling to test surplus integration policies.

Cross-Sector Policy Implications

Beyond sector-specific takeaways, the findings also highlight overarching policy themes:

o Fiscal Prudence vs. Institutional Sustainability:
The challenge remains to extract fiscal surpluses without destabilizing institutional performance, especially in
sectors like industry and finance (World Bank, 2022; Schick, 1998).

¢ Governance and Enforcement:
Without robust legal enforcement and institutional commitment, surplus governance reforms risk being purely
symbolic (OECD, 2021; IMF, 2023).

e Transparency and Public Accountability:
Transparent reporting of surplus flows builds public trust and facilitates accountability—a principle echoed

across governance literature (Peters, 2001; Gupta et al., 2014).

Sector-Specific Recommendations

While the preceding policy implications provide overarching guidance, translating these insights into
practical reforms requires sector-specific strategies. The empirical evidence from this study demonstrates that a
uniform approach to surplus governance would be counterproductive. Instead, tailored recommendations for
Egypt’s industrial, service, and financial PEAs are essential to achieve fiscal sustainability without undermining

sectoral stability as shown in table (20).

Recommendations for Industrial PEAs
Industrial PEAs in Egypt exhibit volatility due to commodity market fluctuations and significant capital
investment needs (World Bank, 2022; Schick, 1998). Excessive surplus extraction could harm production capac-
ity and future competitiveness.
e Recommendation:
Implement a moderate surplus integration ratio (e.g., 30-40%) allowing sufficient retained earnings for capital
expenditure and modernization (Abdel-Khalek, 2021).
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e Policy Rationale:
This approach aligns fiscal needs with industrial sustainability, reflecting practices observed in OECD countries
where industrial entities retain profits for reinvestment (OECD, 2021).

o for Service PEAs
Service PEAs demonstrate relatively stable revenue flows and lower capital intensity, making them better suited
for contributing to fiscal consolidation without significant operational risk (El-Sayed, 2020; Allen & Tommasi,
2001).

e Recommendation:
Adopt a higher surplus integration ratio (e.g., 50-60%) to maximize fiscal benefits while safeguarding service
quality.

¢ Policy Rationale:
International experiences show that service entities can support higher surplus remittance without undermining
core functions (IMF, 2023; OECD, 2021).

o for Financial PEAs
Financial PEAs present both the greatest opportunity for surplus extraction and the highest systemic risks if
reserves fall below regulatory thresholds (IMF, 2023; Gupta et al., 2014).

e Recommendation:
Maintain a surplus integration ceiling (e.g., 40-50%) strictly tied to capital adequacy ratios. Surplus remittance
should be capped to preserve financial stability.

¢ Policy Rationale:
This strategy prevents financial institutions from being stripped of essential reserves while still contributing

significantly to fiscal consolidation (Peters, 2001; World Bank, 2022).

Table (24) Sector-Specific Recommendations for Surplus Governance

Sector Recommended Surplus Integration Ratio Policy Justification
Industrial PEAs 30-40% Balance fiscal contribution with capital investment needs.
Service PEAs 50-60% Higher surplus possible without harming service delivery.

Financial PEAs | 40-50% ceiling, tied to capital adequacy |Protect systemic stability while supporting fiscal objectives.

Implementation Considerations
e Each surplus integration target should be formalized through legal amendments specifying sector-specific
benchmarks.
e Regular monitoring must ensure compliance and allow adjustments based on sector performance and macroe-
conomic conditions (OECD, 2021; IMF, 2023).
Sector-specific governance, as advocated in this study, is critical to ensuring that fiscal sustainability

does not come at the cost of institutional resilience (Abdel-Khalek, 2021; Schick, 1998).

Legislative and Regulatory Recommendations
Beyond policy direction and sector-specific strategies, sustainable surplus governance in Egypt requires

robust legal and regulatory frameworks. The empirical and theoretical findings from this study underscore that
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legal mandates, clear rules, and enforceable mechanisms are essential for transforming surplus governance from
aspirational policy into operational reality (Allen & Tommasi, 2001; OECD, 2021; Peters, 2001).

Table (25) summarizes key legislative and regulatory recommendations derived from the study’s results.

Enact Sector-Specific Surplus Remittance Laws
Egypt’s current financial regulations lack explicit provisions mandating differentiated surplus integra-
tion ratios for industrial, service, and financial PEAs. The absence of such laws creates legal ambiguity and allows
discretionary practices that can undermine fiscal discipline (Schick, 1998; IMF, 2023).
e Recommendation:
Amend Egypt’s Public Financial Management Law to include sector-specific surplus remittance requirements,
reflecting the differentiated ratios proposed in Table 26.
e Rationale:
Legal clarity prevents inconsistent application and ensures surplus policies are sustainable and enforceable
(OECD, 2021; World Bank, 2022).

Integrate Digital Oversight Provisions
While Egypt has made significant strides in digitalizing public financial management, laws often fail to
explicitly link surplus governance to digital tools. Legal frameworks should mandate digital monitoring of surplus
flows, audits, and reporting (Gupta et al., 2014).
e Recommendation:
Introduce legal provisions requiring all PEAs to report surplus data through integrated digital platforms over-
seen by the Ministry of Finance.
e Rationale:
Codifying digital oversight ensures transparency and standardizes reporting practices, reducing opportunities
for surplus concealment (IMF, 2023; OECD, 2021).

Establish Surplus Governance Compliance Committees
Institutional resistance often blocks effective surplus integration despite existing laws. This research
confirms that even robust legal frameworks can fail without enforcement mechanisms (Peters, 2001).
e Recommendation:
Establish independent Surplus Governance Compliance Committees within the Ministry of Finance and sector-
specific regulators.
e Rationale:
These committees would oversee compliance, conduct audits, and recommend sanctions for non-compliance,

strengthening institutional accountability (World Bank, 2022; Schick, 1998).

Introduce Sanctions for Non-Compliance
Many surplus policies lack effective penalties for institutions failing to remit required surpluses. Without
sanctions, surplus mandates become merely symbolic (OECD, 2021).
e Recommendation:
Amend existing laws to introduce tiered sanctions ranging from financial penalties to management changes for

persistent non-compliance.
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e Rationale:
Enforceable consequences are essential to incentivize compliance and deter surplus retention beyond legal lim-
its (Allen & Tommasi, 2001).

Table 25 Legislative and Regulatory Recommendations

Recommendation Description
Sector-Specific Surplus Remittance Laws Amend laws to specify differentiated surplus integration ratios for each sector.
Digital Oversight Requirements Mandate digital platforms for surplus reporting and monitoring.
Compliance Committees Establish committees to oversee compliance and enforce regulations.
Sanctions for Non-Compliance Introduce legal penalties for PEAs failing to remit surpluses as mandated.

Broader Legislative Vision

A robust legal and regulatory architecture will:

Institutionalize surplus governance as a core pillar of fiscal policy.

o Ensure consistency and fairness across sectors.

Enhance transparency and public trust.

Align Egypt’s practices with international public financial management standards (IMF, 2023; OECD, 2021).
These legal measures are vital to transform surplus governance from policy ambition into operational

practice (Allen & Tommasi, 2001; Peters, 2001).

IX. Conclusion, General Recommendations, And Future Research Directions
Conclusion

This study set out to examine how reforming surplus governance among Egypt’s Public Economic Au-
thorities (PEAs) could contribute to reducing the fiscal deficit and improving budget sustainability. By combining
empirical analysis, simulation modeling, and comparative insights, the research provides new evidence on the
fiscal implications of surplus integration across industrial, service, and financial sectors.

Key findings confirmed that surplus integration is a powerful lever for fiscal consolidation but must be
carefully calibrated. Industrial PEAs, while offering potential fiscal contributions, are constrained by capital in-
tensity and operational risks. Service PEAs provide a more stable revenue base for surplus extraction, whereas
financial PEAs, though fiscally impactful, pose systemic stability risks if surplus remittances exceed safe thresh-
olds.

Furthermore, the research reveals that digital oversight, legal enforcement, and institutional governance
play indispensable roles in ensuring surplus governance effectiveness. Digital tools enhance transparency but
require complementary legal mandates and institutional capacity.

Collectively, these insights contribute to filling critical gaps in both Egypt’s fiscal literature and broader

public sector financial management research.

General Recommendations
Drawing on the findings across empirical data, theoretical frameworks, and international comparisons,

this study proposes several overarching recommendations:
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1. Implement Data-Driven Surplus Policies

o Policymakers should adopt empirical models to define sector-specific surplus integration ratios, moving away
from ad hoc negotiations. Data-driven targets promote fiscal discipline and predictability (IMF, 2023; OECD,
2021).

2.Enact Sector-Specific Legal Frameworks

o Laws must explicitly differentiate surplus remittance requirements across industrial, service, and financial
PEAs. Such legal clarity prevents arbitrary practices and aligns with international standards (Allen & Tommasi,
2001).

3. Strengthen Digital Infrastructure

o Develop centralized digital platforms with Al-powered audit capabilities to ensure accurate surplus reporting
and early error detection (Gupta et al., 2014).

4. Establish Institutional Enforcement Mechanisms

o Create independent compliance committees to monitor surplus governance, backed by legal authority to impose
sanctions when necessary (World Bank, 2022).

5.Maintain Fiscal-Prudence Balance

o While surplus extraction aids fiscal consolidation, policymakers must safeguard the operational sustainability of
PEAs, particularly in industrial and financial sectors. A balanced approach avoids unintended economic disruptions
(Schick, 1998).

6. Emphasize Stakeholder Communication

o Transparent communication with PEAs and the public is crucial to building trust and ensuring buy-in for reforms.
This echoes the principles of Stakeholder Theory, where balancing diverse interests leads to sustainable outcomes
(Freeman, 1984).

Future Research Directions
While this study advances knowledge significantly, several avenues remain open for further exploration:
e Dynamic Fiscal Modeling
Future research should develop dynamic models to simulate how macroeconomic shocks (e.g., inflation, com-
modity price fluctuations) might affect surplus integration potential and fiscal outcomes in Egypt.
e Behavioral Analysis of PEAs
More research is needed into the organizational culture and behavioral responses of PEAs to surplus mandates.
Such studies could uncover why legal mandates sometimes fail in practice (Peters, 2001).
o Comparative Legal Analysis
A detailed comparative study of surplus governance laws across emerging and developed markets could inform
legislative reforms in Egypt, offering practical templates and lessons learned (OECD, 2021).
e Impact of Digital Transformation
As Egypt expands its digital platforms, future studies should assess the effectiveness of digital tools in enhanc-
ing surplus governance, focusing on metrics such as compliance rates and error reduction (Gupta et al., 2014).
o Sector-Specific Case Studies
In-depth case studies of individual PEAs—especially in high-risk sectors—would yield practical insights into

surplus governance challenges and best practices.
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o Simulation-Based Policy Experiments
Researchers could apply the simulation model developed in this study to test “what-if” scenarios under alter-

native fiscal policies, helping policymakers anticipate risks and design more resilient strategies.

Reference

[1]. Abdel-Khalek, G. (2021). Fiscal Consolidation And Structural Reform In Egypt. Cairo: ECES.

[2]. Afonso, A., & Jalles, J. T. (2016). Economic Performance And Government Size. European Journal Of Political Economy, 43, 1-13.

31 Ahmed, S. (2020). Governance Reforms In Egypt’s Public Sector. Egyptian Journal Of Public Policy, 11(2), 45-67.

[4]. Alesina, A., & Perotti, R. (1996). Fiscal Discipline And Budget Institutions. American Economic Review, 86(2), 401-407.

[5]- Allen, R., & Tommasi, D. (2001). Managing Public Expenditure. Paris: OECD Publishing.

[6]. Alles, M. G. (2020). Data Analytics In Auditing. Accounting Horizons, 34(4), 1-14.

[71. Al-Matari, Y. A., Al-Swidi, A. K., & Fadzil, F. H. (2014). The Measurements Of Firm Performance’s Dimensions. Asian Journal Of
Finance & Accounting, 6(1), 24-49.

[8]. Alzeban, A., & Gwilliam, D. (2014). Factors Affecting The Internal Audit Effectiveness. International Journal Of Auditing, 18(3),
211-233.

[9]. Anderson, B., & Minarik, J. (2006). Design Choices For Fiscal Policy Rules. OECD Journal On Budgeting, 5(4), 159-208.

[10].  Andrews, M. (2013). The Limits Of Institutional Reform In Development. Cambridge: Cambridge University Press.

[11].  Appelbaum, D., Kogan, A., Vasarhelyi, M. A., & Wu, J. (2018). Big Data And Analytics In The Modern Audit Engagement. Ac-
counting Horizons, 32(1), 85-99.

[12].  Appelbaum, D., Kogan, A., Vasarhelyi, M., & Yan, Z. (2017). Impact Of Business Analytics And Data Science On Audit Evidence.
Journal Of Emerging Technologies In Accounting, 14(1), 1-20.

[13].  Baldacci, E., Gupta, S., & Mulas-Granados, C. (2004). Debt Sustainability And Fiscal Sustainability. IMF Working Paper, WP/04/34.

[14].  Baldwin, R. (2016). The Great Convergence: Information Technology And The New Globalization. Harvard University Press.

[15].  Baxter, P., & Jack, S. (2008). Qualitative Case Study Methodology. The Qualitative Report, 13(4), 544-559.

[16]. Bhagat, S., & Bolton, B. (2019). Corporate Governance And Firm Performance. Journal Of Corporate Finance, 58, 142—-168.

[17].  Blondal, J., Hawkesworth, L., & Choi, I. (2006). Budgeting In OECD Countries. OECD Journal On Budgeting, 6(4), 7-43.

[18]. Boin, A., & T Hart, P. (2010). Organising For Effective Emergency Management. Public Administration Review, 70(4), 547-557.

[19].  Bosworth, B. (2014). Economic Reform And Development In Egypt. Brookings Institution Press.

[20].  Brown, C. V. (2008). Public Sector Economics. London: Wiley-Blackwell.

[21].  Brown, P., Preiato, J., & Tarca, A. (2020). Measuring Country Differences In Enforcement Of Accounting Standards. Journal Of
Business Finance & Accounting, 47(1-2), 1-36.

[22].  Brown-Liburd, H., Issa, H., & Lombardi, D. (2015). Behavioral Implications Of Big Data’s Impact On Audit Judgment. Accounting
Horizons, 29(2), 451-468.

[23].  Byme, B. M. (2016). Structural Equation Modeling With AMOS. New York: Routledge.

[24].  Cangiano, M., Curristine, T., & Lazare, M. (2013). Public Financial Management And Its Emerging Architecture. Washington, DC:
IMF.

[25].  Christensen, H. B., Hail, L., & Leuz, C. (2014). Mandatory IFRS Reporting And Changes In Enforcement. Accounting Review,
89(4), 1547-1578.

[26].  Christensen, J., & Skaerbaek, P. (2010). Consultancy Outputs And The Purity Of Financial Reforms. Financial Accountability &
Management, 26(2), 183-205.

[27].  Cohen, J. R., & Simnett, R. (2015). CSR Assurance And Audit Profession. Accounting Horizons, 29(2), 361-375.

DOI: 10.9790/487X-28020374148 www.iosrjournals.org 146 | Page



An Accounting-Based Simulation Model For Reforming Fiscal Imbalances Between Public... .....

[28].

[29].
[30].
[31].

[32].
[33].
[34].

[35].
[36].
[37].
[38].
[39].
[407.
[41].
[42].
[43].
[44].
[45].
[46].

[47].
[48].

[49].
[50].
[51].

[52].

[53].
[54].
[55].
[56].
[57].

[58].
[59].
[60].
[61].

Cohen, J., & Simnett, R. (2015). Governance, Assurance And Integrity In Financial Reporting. Accounting Horizons, 29(2), 397—
409.

COSO. (2013). Internal Control — Integrated Framework. New York: AICPA.

Curristine, T. (2005). Performance Information In The Budget Process. OECD Journal On Budgeting, 5(2), 87-130.

Curtis, M. B., & Payne, E. A. (2008). An Examination Of Contextual Factors And Individual Characteristics. Journal Of Business
Ethics, 82(3), 557-577.

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease Of Use. MIS Quarterly, 13(3), 319-340.

Davis, J. M. (2011). Fiscal Rules And Sustainability In Emerging Markets. IMF Occasional Paper, 123.

De Ferranti, D., Jacinto, J., & Bird, R. (2009). How To Improve Governance: A New Framework For Analysis And Action. Brookings
Institution Press.

Defond, M., & Zhang, J. (2014). A Review Of Archival Auditing Research. Journal Of Accounting & Economics, 58(2-3), 275-326.
Deloitte. (2022). Digital Transformation In Public Financial Management. Deloitte Insights.

Diamond, J. (2002). Performance Budgeting—Managing The Reform Process. IMF Working Paper, WP/02/33.

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, Phone, Mail, And Mixed-Mode Surveys. Hoboken, NJ: Wiley.
Donaldson, L., & Preston, L. (1995). The Stakeholder Theory Of The Corporation. Academy Of Management Review, 20(1), 65-91.
El-Erian, M. (2019). Navigating Financial Volatility In Emerging Markets. Global Policy Journal, 10(4), 567-581.

El-Sayed, H. (2020). Institutional Reforms And Fiscal Transparency In Egypt. Middle East Economic Journal, 15(3), 210-234.
Freeman, R. E. (1984). Strategic Management: A Stakeholder Approach. Boston: Pitman.

Friedman, M. (1953). Essays In Positive Economics. University Of Chicago Press.

Giavazzi, F., & Pagano, M. (1990). Can Severe Fiscal Contractions Be Expansionary? NBER Macroeconomics Annual, 5, 75-122.
Goldsmith, A. (1999). Institutions And Economic Growth. Journal Of Institutional And Theoretical Economics, 155(4), 620-640.
Gupta, S., Clements, B., Baldacci, E., & Mulas-Granados, C. (2005). Fiscal Policy, Expenditure Composition, And Growth. IMF
Working Paper, WP/05/21.

Gupta, S., Keen, M., Shah, A., & Tiongson, E. (2014). Digital Public Financial Management. Washington, DC: IMF.

Hagen, J. Von, & Harden, L. (1995). Budget Processes And Commitment To Fiscal Discipline. European Economic Review, 39(3—
4), 771-779.

IMF. (2023). Fiscal Monitor: Fiscal Risks And The Global Outlook. Washington, DC: IMF.

Kaufmann, D., Kraay, A., & Zoido-Lobaton, P. (1999). Governance Matters. World Bank Policy Research Working Paper, No. 2196.
Keefer, P. (2007). Clientelism, Credibility, And The Policy Choices Of Young Democracies. American Journal Of Political Science,
51(4), 804-821.

Kheir-El-Din, H., & Moursi, T. (2010). Fiscal Policy Sustainability In Egypt. Egyptian Center For Economic Studies Working Paper,
No. 155.

Kopits, G., & Symansky, S. (1998). Fiscal Policy Rules. IMF Occasional Paper, No. 162.

Lienert, 1. (2009). Modernizing Budgeting In Egypt. IMF Technical Assistance Report.

Lin, J. Y., & Nugent, J. (1995). Institutions And Economic Development. Handbook Of Development Economics, 3, 2301-2370.
Manning, N. (2001). The Legacy Of New Public Management. International Review Of Administrative Sciences, 67(2), 297-312.
Martorano, B. (2018). Structural Transformation And Fiscal Policy In Developing Countries. Development Policy Review, 36(S1),
021-040.

Maskin, E., & Tirole, J. (2004). The Politician And The Judge. American Economic Review, 94(4), 1034-1054.

Miller, G. J. (2005). The Political Evolution Of Principal-Agent Models. Annual Review Of Political Science, 8, 203-225.

North, D. C. (1990). Institutions, Institutional Change, And Economic Performance. Cambridge: Cambridge University Press.

O’Donnell, G. (1996). Illusions About Consolidation. Journal Of Democracy, 7(2), 34-51.

DOI: 10.9790/487X-28020374148 www.iosrjournals.org 147 | Page



An Accounting-Based Simulation Model For Reforming Fiscal Imbalances Between Public... .....

[62].
[63].
[64].
[65].
[66].
[67].

[68].
[69].
[70].
[71].
[72].
[73].
[74].
[751.
[76].
[771.
[78].
[79].

[80].
[81].
[82].
[83].
[84].
[85].
[86].
[87].

[88].

OECD. (2021). OECD Fiscal Transparency Handbook. Paris: OECD Publishing.

Peters, B. G. (2001). The Future Of Governing. Lawrence: University Press Of Kansas.

Poterba, J., & Von Hagen, J. (Eds.). (1999). Fiscal Institutions And Fiscal Performance. Chicago: University Of Chicago Press.
Rodrik, D. (2007). One Economics, Many Recipes. Princeton University Press.

Rose-Ackerman, S. (1999). Corruption And Government. Cambridge University Press.

Schick, A. (1998). Why Most Developing Countries Should Not Try New Zealand’s Reforms. World Bank Research Observer, 13(1),
123-131.

Schuknecht, L. (2004). EU Fiscal Rules: Issues And Lessons. European Central Bank Working Paper, No. 421.

Shah, A. (2007). Performance Accountability And Combating Corruption. Washington, DC: World Bank.

Shick, A. (1998). A Contemporary Approach To Public Expenditure Management. International Monetary Fund Working Paper.
Simons, R. (1995). Levers Of Control. Harvard Business School Press.

Stegeman, 1. (2008). Fiscal Rules And Stability. European Commission Economic Papers, No. 312.

Stiglitz, J. E. (2000). Economics Of The Public Sector. New York: W. W. Norton & Company.

Tanzi, V. (1998). Corruption Around The World. IMF Staff Papers, 45(4), 559-594.

Ter-Minassian, T. (Ed.). (1997). Fiscal Federalism In Theory And Practice. Washington, DC: IMF.

Tirole, J. (1994). The Internal Organization Of Government. Oxford Economic Papers, 46(1), 1-29.

Transparency International. (2022). Corruption Perceptions Index 2021. Berlin: TL

Von Hagen, J. (2010). Sticking To Fiscal Plans. European Journal Of Political Economy, 26(4), 562-570.

Von Hagen, J., & Harden, I. (1995). Budget Processes And Commitment To Fiscal Discipline. European Economic Review, 39, 771—
779.

Weingast, B. R. (1995). The Economic Role Of Political Institutions. Journal Of Law, Economics & Organization, 11(1), 1-31.
Williamson, O. E. (1996). The Mechanisms Of Governance. New York: Oxford University Press.

Wilson, J. Q. (1989). Bureaucracy. Basic Books.

World Bank. (2022). Egypt Public Expenditure Review. Washington, DC: World Bank.

World Economic Forum. (2022). Global Competitiveness Report. Geneva: WEF.

Zhang, Y., & Fung, H. (2020). Digitalization And Public Sector Efficiency. Public Budgeting & Finance, 40(2), 47-65.

Zhang, Z. (2018). Fiscal Capacity And Economic Development. Development And Change, 49(3), 634-658.

Zhu, X. (2015). Government Reform And Performance In China. International Public Management Journal, 18(3), 409—430.
Zoratto, L., & Tommasi, D. (2013). Budget Institutions And Fiscal Performance In Latin America. IMF Working Paper, WP/13/23.
Zywicki, T. J. (2003). The Rise And Fall Of Efficiency In The Common Law. Northwestern University Law Review, 97(4), 1551—

1634.

DOI: 10.9790/487X-28020374148 www.iosrjournals.org 148 | Page



