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ABSTRACT 

This study uses non-linear econometrics to analyze Egypt’s public debt from 1970-2022 and finds three key results: 
(1) a 89.7% debt/GDP threshold (95% CI: 87.2-92.4%) beyond which fiscal multipliers decline by 40% and 
interest-growth differentials become 2.5× more volatile, (2) regime asymmetries where crisis periods have 50% 
slower debt adjustment (α=-0.11 vs -0.32 in stable regimes) and 8.7-year persistence, and (3) institutional mediation 

where governance quality (Qₜ>0.6) reduces exchange rate pass-through by 40% and tourism shock impacts by 
35%. On methodology side, we innovate in) debt sustainability analysis (by combining threshold VARs with 
Markov-switching ECMs, introducing an institutional-augmented fiscal reaction function, and estimating climate-
debt linkages (∂d/∂Climate Shock=0.05). Our policy simulations show that a 1.5% GDP/year on average package 
of frontloaded consolidation, debt management reforms and energy subsidy rationalization is enough to reduce 
debt/GDP by 25-30 ppt by 2030. Getting to this requires tackling the political economy obstacles through 
sequential institutional reforms. When combined these results validate linear debt frameworks and provide a 
straightforward playbook for other emerging markets dealing with debt-institution-climate trilemmas. 
 
Keywords: Public Debt, Demand Shocks, Nonlinear Dynamics, Fiscal Sustainability, Egypt, VAR Models, Climate 
Risks 

INTRODUCTION 

Public debt malleability will be essential for producing a sustainable public goods counter-world, one resilient 
enough to weather the corrosive forces generated by today’s global financial catastrophes, geopolitical turmoil, and 
accelerating climate chaos. As the country grapples with an increasingly challenging economic situation heavily 
dependent on tourism, remittances and energy imports, Egypt is a particularly interesting and rich case 
study. Confinement to the structural demand shocks increased structural vulnerabilities, as Egypt’s debt-to-GDP 
ratio went from 40% in 1970 to 144% in 2022. Through this analysis, this study aims to understand the impact 
that collapses in tourism, fluctuations in remittances, surges in inflation, and volatility in oil prices have on shaping 
Egypt’s fiscal outlook. Using nonlinear econometric techniques, we trace out regime-dependent effects. The 
asymmetric nature of these shocks is remarkable. Although tourism revenues (about $2.7 billion a year on average) 
and remittances (at $1.3 billion) offer external buffers, their volatility—with a 53-fold increase over five years—
exposes Egypt to abrupt interruptions, especially during shocks such as COVID-19 (2020) and the Russia-Ukraine 
war (2022). Moreover, oil price shocks (mean oil price index: 58.2, reaching a high of 120 in 2022) compound 
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pressures on fiscal balances with demands from social support and energy subsidies alongside increased costs of 
energy imports as Egypt remains a net energy importer. Moreover, a massive exchange rate depreciation 
(cumulative 743% since 1970) increases debt servicing costs further due to currency mismatches. Long-run 
cointegration results indicate that a 10% depreciation of the Egyptian pound (EGP) raises debt by 18.5% of GDP. 
These dynamics are complicated by procyclical fiscal policies, where periods of high growth (such as a 13.3% 
increase in 1976) paradoxically lead to debt surges due to expansionary spending, revealing a political budget cycle 
(Brender & Drazen, 2018). This study's methodological innovation includes applying Threshold VAR (TVAR) and 
Markov-Switching Error Correction Model (ECM) to capture nonlinearities, such as the 90% debt-to-GDP 
threshold (Reinhart & Rogoff, 2010), beyond which fiscal multipliers decline by 40%. Empirically, we show that 
institutional weaknesses, proxied by inflation volatility (mean: 13.9%, std. Their policy recommendations are to set 
up a Debt Management Office (DMO) in order to reduce rollover risks and adopt climate-resilient fiscal rules, as 
climate shocks (such as the flooding of the Nile) could increase debt-to-GDP ratio by an estimated 15% by 
2030. By combining political economy factors (e.g., military spending, subsidy distortions) and complex systems 
theory (i.e., hysteresis effects), this research moves theoretical and policy conversations around sovereign debt in 
institutionally constrained contexts forward. The   rest of paper is divided up as follows: Section 2 is Literature 
Review, Section 3 is Theoretical Framework, Section 4 is Data and Methodology, Section 5 deals with Empirical 
Results, Section 6 is about Policies Implications and Finally, Section 7 is Conclusion. 

LITERATURE REVIEW 
Debt Sustainability and Threshold Effects 

Historical data from 44 countries over 2 centuries have firmly established by Reinhart and Rogoff (2010) that 
the 90 percent debt-to-GDP ratio is the threshold after which growth turns negative. That threshold becomes the 
most known-it would be found within median growth rates to decrease about 1-2 percentage points with the 
increase of 1 percentage growth in debt above the 90 percent threshold. This size of effect was discussed in later 
papers. But policy discussions on debt sustainability limits have profoundly changed by their work. Contrary to 
that, Egert (2015) reversed that threshold analysis conception, saying that those all-important fiscal adjustments-
those attempts at bringing one nation back to order-finance quickly fade at levels of debt beyond a certain point; 
here comes the use of smooth transition regression models: consolidation efforts become less effective to the level 
of 30-40 percent once debt goes above 85 percent of GDP. This simply emphasizes the importance before critical 
levels of debt come into play. Panizza and Presbitero (2014) either have muddled or at least ambi-gamified the 
previously accepted conventional views on the relationship between growth and debt. By using instrumental-
variable methods to study, they showed that in developing countries slow growing most frequently precedes the 
accumulation of debt with the implication of reversing.. In an analysis of over 100 countries, they found that most 
of them were slipping into debt owing to poor growth rather than the other way around. 

Demand Oscillations and Structural Changes 

Frankel et al. (2019) point out that a panel of 70 countries has recorded procyclical fiscal policies for emerging 
markets; developing countries incur an increase of 0.3-0.5% of GDP in expenditures for every boom of 1% of 
GDP growth. This worsened in times of contraction, particularly in commodity dependent countries. Husain et al. 
(2021) analyzed oil price shocks in MENA through structural VAR models. Their findings indicated that 10% drop 
in oil prices leads to an increase in the debt ratio of a net importer like Egypt with 1.5 percentage points. Thus, the 
study gave region specific estimates of energy vulnerability. increase military spending by 1% of GDP results in an 
increasing reaction of 0.8% in debt ratios due to crowding out. This result matters more for developing countries 
that are security-oriented.  

Methodological Innovations 

Such regimes, Koutellos et al. have established, are clearly distinguishable by a Markov-Switching VAR model 
in the case of developing countries. Which would make it even more interestingly add, say, perhaps 15 to 25 more 
percentage points probably into the space for possible movement between stable and crisis debt dynamics beyond 
that which was allowed by linear methods. Coulibaly et al. (2023) developed a debt sustainability analysis machine-
learning model based on Random Forest Algorithms, which forecasted an accuracy of 85 percent for prediction 
with over 200 macroeconomic and institutional variables. Having an appearance similar to that of a conventional 
metamorphosis, the early warning system. In 1999, Hansen in a seminal paper introduced threshold regression 
techniques that helped econometricians conjugate their field with that of nonlinear dynamics. Us ing sup-Wald 
tests we 10 instead also found structural breaks creating an, once-formed-unbeatable dynamic structural break 
platform for a second wave of debt threshold tests. 
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Four Dimensions of Political Economy 

Alesina et al. (2023) have used event studies in quite the manner as to demonstrate the importance of political 
instability in the determination of the cost of borrowing. They studied 78 cases of government failure in an 
exploratory regression-based study and found that in steady-state, sovereign spreads are about 200 bps higher at 
horizons of more than 30 years. They also found, studying the fiscal policy in 85 electoral cycles in democratic 
countries, that the average increase in deficits in election cycles is 1.5%-of GDP-a feature they noted to be 
particularly pronounced in the case of younger democracies. In the meantime, this created a mirage that obscured 
view of an even worse short-term political force that has been known to trample over even the rosiest predictions 
of long-term fiscal discipline with clockwork regularity. According to Woo (2022), a governance index was created 
linking institutions' quality and debt outcomes. Their probit model suggested that one standard deviation 
improvement in governance would reduce the probability of a debt crisis by 35%. But what we truly missed was 
the lack of sharply institutionally reformist counter-reform-institutionalist pro-institutions endeavors aimed at 
steering institutions toward greater sustainability. 

Climate Change and Global Shocks 

Gourinchas et al. (2022) investigated asymmetric recovery patterns across states of debt through local 
projection techniques and found that post-crisis recovery was 30-40% slower in high-debt environments. And this 
is exactly what the debate on debt overhang is supposed to be about.Using Krogstrup and Oman (2023), they 
computed trade-offs in climate debt using integrated assessment models. Proposed new financing mechanisms to 
fill the gap. They estimated that climate adaptation gaps would raise debt-to-GDP ratios by 5% by 2030 in emerging 
markets.The difference-in-difference methodology was applied by Bolton et al. (2023) to analyze the debt 
suspension interventions of the pandemic. This means that the interventions provided temporary liquidity relief 
amounting to 2.5% of GDP but could not alleviate the fundamental solvency problems. The findings call for 
immediate consideration for further cancellations and restructuring of debts. Debt sustainability analysis on 
differential equations was principally propounded by Domar. In 1944, he illustrated the operating of growth, 
interest rates, and debt sustainability that paved the way for further explorations. 

THEORETICAL FRAMEWORK 

The integrated theoretical framework presented in this study allows an analysis of Egypt's public debt dynamics 
from four different perspectives. They are: (1) extended debt sustainability theory; (2) political economy of fiscal 
policy; (3) regime-switching dynamics; and (4) complex systems theory. The incorporated nonlinearities, 
institutions, and shock transmission mechanisms are unique features of emerging markets not considered in 
traditional debt analysis, thereby closing some important gaps. 

Extended Debt Sustainability Theory 
Following the Blanchard (2019) intertemporal budget constraint, we can modify the dynamic equation for 

debt: 

Δdₜ = [ψ(rₜ - gₜ) + η(Zₜ)]dₜ₋₁ - ϕ(pbₜ, Qₜ) + εₜ 
Where: 
psych captures interest-growth differential sensitivity to regime changes 

η(Zₜ) represents institutional/political economy factors (Woo, 2022) 

ϕ(pbₜ,Qₜ) presents the effectiveness of the primary balance given governance quality Qₜ 
This specification brings three critical nonlinearities into the game: 

- Endogenous Growth Effects: We follow Panizza and Presbitero (2014) in including an equation for growth 

(gₜ) as a function of lags of debt (dₜ₋₁), indicating debt overhang effects. More specifically, whenever debt 
levels cross the 90 percent threshold of GDP, they become capable of inhibiting growth by two crucial 
channels:  . Useful investment, crowding-out effect of -0.15. 

- That further escalates risk premiums, being estimated to rise from 50 to 200 basis points for every 10 percent 
increase in the debt-to-GDP ratio. 

- Reduced fiscal space for countercyclical policies 
To consider nonlinear fiscal reaction functions, we follow Ghosh et al. (2013) and specify: 

ϕ(pbₜ,Qₜ) = α₀ + α₁dₜ₋₁ + α₂d²ₜ₋₁ + α₃Qₜ + α₄(dₜ₋₁×Qₜ) 
Once more, the fiscal response is weaker when the debt crosses the thresholds defined above (α₂ < 0), 

whereas it increases with governance (α₃ > 0). 
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Stochastic debt limits: Following Bi (2012), debt sustainability depends on: 

dₜ = f(rₜ - gₜ, pbₜ, Zₜ) + εₜ 
Where εₜ ~ N(0,σ²) captures the time-varying market tolerance for debt. 

Political Economy of Fiscal Policy 

The framework integrates: 
Time inconsistency problems (Kydland & Prescott, 1977): Short-term political incentives lead to:     (  Deficit 

biases, 1.5% of GDP in election years - Faster fiscal consolidations (3 times faster in fragile institutional contexts)) 
- Delayed fiscal adjustments (3x longer in weak institutional environments)) 

Political budget cycles (Brender & Drazen, 2018):  

pbₜ = β₀ + β₁Electionₜ + β₂PolStabilityₜ + β₃(Electionₜ×PolStabilityₜ) 
With β₁ < 0 (higher deficits pre-elections) and β₃ > 0 (mitigated by strong institutions) 
Institutional failure channels (Acemoglu & Robinson, 2019): 

Qₜ = γ₀ + γ₁BQₜ + γ₂Mₜ + γ₃C ₜ 
Where: 
BQ = Bureaucratic quality (World Bank index) 
M = Military influence (SIPRI expenditure share) 
C = Civil society string 

Regime-Switching Dynamics 

Following Hamilton (1989), we parameterize as follows: Additionally, the model can be extended to include 

unobserved effects and random coefficients dₜ = βₛₜXₜ + εₜ, sₜ ∈ {1,...,k}  
In a Marconian manner, such that transition probabilities 

where pᵢⱼ = exp(θ'ⱼWₜ) / Σexp(θ'ₖWₜ 
Wₜ is a matrix that contains: Macroeconomic shocks, defined as a real change in oil prices greater than 15%, 

increase the probability of a crisis by 40%. 
Political transitions (3 out of 4 risk of regime change during revolutions) 
Cost of external pressure (IMF program reduces length of crisis by 2 years) 

Complex Systems Theory 

The framework integrates: 

- Multiple equilibria with discontinuities (Cooper, 2022): Good equilibrium: d < 60% GDP, r-g < 1% Bad 
equilibrium: d > 90% GDP, r-g > 3% , Tipping points are reached when: ∂(r-g)/∂d > 0.05 (risk premium 
sensitivity) 

- Hysteresis effects (DeLong & Summers, 2012): A series of debt crises induce permanent losses in output. yₜ 
= yₜ₋₁ - 0.015×1(DebtCrisisₜ₋₁) 

- Network effects (Hatchondo et al., 2022): In concentration of creditors where HHI > 0.25, increased 
rollover risk is defined by: ΔSpread = 0.4×HHI + 0.2×Debt/GDP 

Key Theoretical Contributions 

- Debt Institutional Debt Laffer Curve 
As we develop at an increasing pace without the land and resources our parents and grandparents had, we 

need to do harder work to build a more equitable future. Debt capacity raises in Qₜ up to Q (0.6 on WB governance 

scale), S2 Beyond Q, marginal returns to institutional quality decline, Optimal debt levels are Qₜ-dependent (60-
90% GDP range) 
Fiscal Policy Regime Matrix  

High Qₜ Low Qₜ 

High dₜ Managed adjustment (Δd = -1.5%/yr) Crisis regime (Δd = +3%/yr) 

Low dₜ Stable growth (g = 5%) Fragile stability (σ(g) = 2.5%) 

 

- Credit Cascade Framework: First jolt → Currency mismatch (∂d/∂ER = 1.8) → Rollover risk intensification 
(∂r/∂d = 0.2) Compound: Confidence multiplier (in g = -0.5×Δr) 

- Empirical Implications: -H1: Debt thresholds are decreasing in a part of military expenditure (∂γ/∂M < 0) , 

-H2: IMF programs are regime-dependent (β₃ > β₂ in crisis). , -H3: Quality of institutions moderates the 

size of the fiscal multiplier (∂μ/∂Q > 0)., -H4: Political transitions induce Markov switching of regimes (p₁₂ 
> 0.7).  



Journal of Cultural Analysis and Social Change, 10(4), 1135-1145 
 

© 2025 by Author/s  1139 
 

- This framework, therefore, represents great advancement from the traditional line; the following are to be 
framed in: - neoclassical optimization foundations, - realities of political economy, - institutional 
complexities, - nonlinear dynamic interactions, - channels of climate risk (∂d/∂Climate Shock = 0.05).  

The succeeding empirical analysis will test these propositions on the theoretical plane using Egypt-specific 
data and advanced econometric methods as detailed in Section 4.  

DATA AND METHODOLOGY  

This section derives a comprehensive empirical framework for the analysis of debt dynamics in Egypt, jointly 
exploiting all those advanced econometric techniques and an extensive dataset from 1970 to 2022. Our 
methodology defines and addresses all three key issues in debt analysis: testing for (1) non-linearities and threshold 
effects, (2) state-dependent responses, and (3) actual direct institutional mediation of transmission’s. 4.1 Data 
Sources and Variable Construction  

We bring data together to reflect, eg, some of the unique debt drivers of Egypt: 
 
Table 1. Data Sources and Descriptive Statistics (1970-2022) 

Variable Definition Source Mean Std. Dev. Min Max 

Public Debt (% GDP) Central government debt Ministry of Finance 92.0 31.5 40 144 

Real GDP Growth (%) Annual GDP growth rate World Bank 5.2 2.7 1.1 13.3 

Inflation Rate (%) CPI annual change IMF WEO 13.9 8.2 3.0 29.0 

Exchange Rate (EGP/USD) Annual average Central Bank of Egypt 3.3 1.7 0.7 5.9 

Tourism Revenue (USD bn) Annual tourism receipts Ministry of Tourism 2.7 1.6 0.1 5.3 

Remittances (USD bn) Worker remittance inflows World Bank 1.3 0.8 0.05 2.65 

Oil Price Index Global oil prices (2010=100) BP Statistical Review 58.2 28.4 20 120 

Military Spending (% GDP) Defense expenditure share SIPRI 4.8 1.2 3.5 6.7 

 
Key transformations: 1. Using Central Bank reports, domestic versus foreign currency indebtedness can 

decompose., 2. Rtp = (Ijp - Qjp,) where Ijp is 10-year bond yield: Real interest rate calculation., 3. Institutional 
quality: Principal component of WB governance indicators (α=0.82). 

Econometric Strategy 

This captures complex debt dynamics of Egypt using sequential modeling approach:  
 
Table 2. Model Specification Comparison 

Model Type Equation Form Key Advantages Limitations 

Threshold VAR ΔYₜ = A₁Yₜ₋₁1(dₜ₋₁≤γ) + A₂Yₜ₋₁1(dₜ₋₁>γ) + 

εₜ 

Captures nonlinear debt effects Assumes exogenous threshold 

Markov-Switching ECM ΔYₜ = μₛₜ + αₛₜECTₜ₋₁ + ΣΓₛₜΔYₜ₋ᵢ + εₜ Endogenous regime detection Requires large sample 

Interactive Panel VAR Yₜ = ΣΦᵢYₜ₋ᵢ + ΣΘᵢ(Yₜ₋ᵢ×Qₜ) + εₜ Models institutional mediation Increased parameter space 

 
Core Estimation Steps  

-  Conducting Unit Root and Cointegration Tests:Breakpoint Augmented Dickey-Fuller tests (Perron, 1989) 
, o Johansen cointegration rank test with small-sample correction  

 
Table 3. Results of Stationarity Tests 

Variable ADF Statistic Break Year Conclusion 

Debt/GDP -2.87 2011 I(1) with break 

Exchange Rate -3.12 2016 I(1) with break 

Tourism Revenue -4.01 - I(0) 

-  Threshold Detection: Threshold for (debt to GDP ratio of 60% and 120%) according to Hansen (1999) 
grid search, Supwald test for threshold significance testing. 

-  Regime-switching estimation: Monte Carlo-generated EM algorithm for 10,000 runs, Classification of 
regimes using smoothed probabilities. 

 
Key Model Specifications 

-  Nonlinear Debt Sustainability Equation:  

Δdₜ = β₁(rₜ₋₁-gₜ₋₁)dₜ₋₁ + β₂pbₜ + β₃(ΔERₜ×EDₜ₋₁) + β₄(ΔOILₜ×Energy Impₜ) + f(dₜ₋₁,Qₜ) + εₜ 
Where: 

• f(dₜ₋₁,Qₜ) = γ₁dₜ₋₁ + γ₂d²ₜ₋₁ + γ₃Qₜ + γ₄(dₜ₋₁×Qₜ) 
• Energy Impₜ = Energy imports/GDP 

-  Shock Transmission Channels 
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Table 4. Transmission Elasticities 
Shock Type  Direct Effect  Institutional Moderation  Debt Threshold Effect  

10% EGP Depreciation | +1.8% GDP 0.5% (High Q) +2.3% (d>90% 

20% Oil Price Rise +2.1% GDP -0.7% (High Q) +3.0% (d>90%) 

Tourism -30% 1.2% GDP -0.3% (High Q) +1.8% (d>90%) 

 

Robustness Checks 

- Alternative Threshold Variables: - External debt/GDP (threshold at 60%), - Reserves/imports (3-month 
coverage) 

- Institutional Proxy: - Bureaucratic quality vs. corruption indices, - Military expenditure as % of budget 

- Sample Splits: - The pre- and post-liberalization period for economic liberalization (1991), - Pre/post Arab 
Spring (2011) 

 
Identification Strategy 

- External Instruments: The impact of oil price shocks on the fiscal balance-global and domestic borrowing 
costs-measured through US interest rates. 

- Narrative Restrictions: IMF program announcements in 1991 and 2016: Major devaluation episodes 
 
Computational Implementation 

- Software: R (tvReg, MSBVAR), Stata (thresholdm) , • Parallel processing: 20-core cluster for bootstrap 
iterations , • Convergence Criteria: 1e-006 tolerance , 500 maximum iterations  
This methodology provides a robust framework for capturing Egypt's unique characteristics of debt 
dynamics while addressing the endogeneity, non-linearity, and institutional heterogeneity. Results will be 
discussed in following section. 

EMPIRICAL RESULTS 

This section gives a complete illustration of Egypt's debt dynamics and analyses them through three lenses: 
threshold effects, regime-dependent behavior and institutional mediation. The results show stark nonlinearities in 
how demand shocks are transmitted to debt accumulation. 

Threshold Effects in Debt Dynamics 

Table 5. Threshold Regression Results (Hansen, 1999). 
Threshold Variable Estimated γ 95% CI LR Statistic Regime Characteristics 

Debt/GDP 89.7% [87.2%, 92.4%] 24.56 High-debt: Fiscal multipliers decline 40% 

Reserves/Imports 2.8 months [2.3, 3.1] 18.73 Low-reserves: ΔDebt 2.5× more responsive 

Real Interest Spread 3.5% [2.8%, 4.1%] 15.92 High-spread: Debt-growth β turns positive 

 

- The peak of the Debt Laffer curve: a maximum sustainable primary balance of at least 3.1% of GDP occurs 
at a level of debt at which debt-to-GDP is equal to 85%. 

- Exchange rate pass-through: a depreciation of the EGP by 10% would increase debt by: 1.2% of GDP if debt 
is lower than 90% (t=2.34) , 2.8% of GDP if debt is higher than 90% (t=4.01) owing to currency mismatches 

The Regime-Switching Behavior 

 
Table 6. Markov-switching ECM results (Kourtellos et al., 2022) 

Parameter Stable Regime Crisis Regime Difference p-value 

ECT (α) -0.32 -0.11 0.21 0.003 

Tourism β -0.52 -0.82 0.30 0.012 

Oil Price β 0.31 0.67 0.36 0.008 

Regime Duration 5.2 years 8.7 years -3.5 0.021 

 

- Transition Matrix: 
  

Stable (t+1) Crisis (t+1) 

Stable (t) 0.85 0.15 

Crisis (t) 0.23 0.77 
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Analyzing Institutional Mediations 

Table 7. Governance Quality Influence Host-Containment Nexus 
Shock Low Qₜ (β) High Qₜ (β) Difference p-value 

Fall in EGP 2.10 1.25 0.85 0.009 

Fall in Tourism 1.35 0.62 0.73 0.018 

IMF Program -0.98 -1.87 0.89 0.005 

 

Impact Analysis  

Table 8. The breakdown of the depository. 
Period Exchange Rate Tourism Remittances Oil Prices Institutional 

1991-2000 38% 12% 8% 22% 20% 

2001-2010 29% 18% 15% 18% 20% 

2011-2022 45% 23% 11% 9% 12% 

IMPULSE RESPONSE ANALYSIS 

Table 9. Devotes special attention to cumulative debt-to-GDP responses caused by shocks (5-year horizon) 
Shock Magnitude Year 1 Year 3 Year 5 Persistence 

20% EGP Depreciation 3.6% 1.8% 2.9% 3.6% 0.92 

30% Tourism Drop 1.8% 0.9% 1.5% 1.8% 0.85 

50% Oil Price Rise 2.7% 1.2% 2.1% 2.7% 0.88 

IMF Program Adoption -2.1% -0.8% -1.6% -2.1% 0.78 

- Thresholds that are not linear: The dynamics of debt change fundamentally whenever the debt-to-GDP ratio 
crosses the 90% line, whereupon the following changes occur: Response of fiscal multipliers now drops 
from 0.8 to 0.5 (test-statistics = 3.21), Interest-growth differentials become 2.5 times more volatile (σ: 1.2-
3.0) 

- Hysteresis effects: A crisis regime is: 50% slower in mean reversal than the normal (α = -0.11 versus -0.32), 
o 3 times more sensitive to oil prices (β = 0.67 versus 0.31) 

-  Institutional mediation: In cases of good governance (Qₜ > 0.6): Exchange rate pass-through achieved a 
decrease of 40%, An increase in effectiveness of the IMF program by a factor of 2 (β = -1.87 versus -0.98). 

- The crisis regime will last 3.5 years shorter 

- Robustness checks 
 
Table 10. Diagnostics of the comparative model variations 

Specification Threshold γ Tourism β Adj. R² AIC 

Baseline TVECM 89.7% -0.61 0.87 1204.2 

ARDL with Breaks 87.3% -0.58 0.83 1257.8 

Machine Learning (LASSO) 91.2% -0.63 0.89 1189.5 

Bayesian VAR 88.5% -0.59 0.85 1233.1 

 
Long run, these results bring to light with consistency three essential properties, which are apparently involved 

with the dynamics of modern Egyptian debt: 1. Accelerator impacts: The effects of shocks are multiplied 1.8-2.5 
times through great debts (>90%). 2. Institutional Buffers: Strong Governance decreases the risk of crisis by 35%. 
3. Persistence: The half-life of a debt shock is between 4 and 6 years (λ=0.85-0.92). This has empirical backing for 
predictions from its theory on non-linearities with associated conditions in regime-dependence and institutional 
mediation. All such issues in the trajectory of Egypt's debt are then followed up in policy implications. 

POLICY IMPLICATIONS  

This section translates empirical findings into a few actionable policy recommendations around three pillars: 
debt stabilization, institutional reform, and shock resilience. The analysis uses Egypt-specific results while 
extending the scope of learning to emerging markets.  

Debt Stabilization Measures  
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Table 11. Policy Matrix Based on Debt Threshold 
Debt/GDP Range Recommended Policy Mix Expected Impact (5-Year Horizon) 

<60% (Safe Zone) Countercyclical fiscal policy, growth-friendly investments Stabilize debt at 55-60% GDP 

60-90% (Caution Zone) Gradual consolidation (0.5-1% GDP/yr), liability management Reduce debt by 10-15% GDP 

>90% Frontloaded adjustment (1.5-2% GDP/yr), IMF-backed reforms Debt held to <85% GDP 
Key action items: 

- Law on Debt Anchor: Legislation establishes an 80% of GDP ceiling with escape clauses in case of crisis 
situations (for e.g., COVID-19, wars). 

- Liability Management: Extend WAM from 4.5 years to a minimum of 7 years through: Issuance of long-
term local currency bonds (10-30Y) , o Buybacks of short-term USD debt 

- Establishing (Primary Balance Targets): 3% surplus when debt >90% GDP, 1% surplus when debt <90% 
and >60% GDP 

Institutional Reforms 

Table 12. Reform Prioritization Framework 
Reform Area Short-Term (1-2Y) Medium-Term (3-5Y) Long-Term (5Y+) Debt Reduction Potential 

Fiscal Governance Establish DMO (2024) Implement fiscal rule Debt brake mechanism 5-7% GDP 

Monetary-Fiscal Coordination Inflation targeting roadmap Joint policy committee FX intervention rules 3-5% GDP 

SOE Restructuring Top 5 SOE audits Privatize non-strategic SOEs Hard budget constraints 4-6% GDP 

Energy Subsidies 30% fuel subsidy cut Full price liberalization Renewable transition 2-3% GDP/yr 

 
Significant Reforms:  

- Debt Management Office (DMO): Mandate: Centralize debt issuance, risk monitoring, and climate stress 
testing, KPIs: Rollover risk is reduced (<20% of debt maturing in 1Y) and FX debt share is also reduced 
(<40%).  

- Fiscal Transparency: Publish whole-of-government accounts (including military and SOEs), Create a registry 
of contingent liabilities (current estimate is 15% GDP).  

Shock Resilience Building  

Table 13. Shock Absorption Toolkit 
Shock Type Pre-emptive Measure Response Policy Financing Mechanism 

Currency Crisis Accumulation reserves (more than 6 months imports) Tiered FX intervention IMF FCL (~$5bn). 

Tourism Collapse Diversifying Source Markets (Asian Focus) VAT Benefits for the Sector Tourism Development Fund 

Oil Price Spike Strategic Oil Fuel Reserves (i.e., 90-day cover Automatic price adjustment GCC swap lines. 

Climate Shock Nile Delta protection infrastructure Climate budget tagging Green bonds (by 2027, $1.5bn). 

 
Resilience Strategies  

- Exchange Rate Management: Exit Dollar Trap: FX debt share must be reduced from 52% to <35%, 
Managed Float: Allow 5-7% EGP annual flexibility to avert overshooting.  

- Remittance Channels: Reduce transfer costs from 5% to <2% with digital solutions (e.g., InstaPay), Tax-
incentivized diaspora bonds are issued.  

 

Stakeholder Engagement Plan 

Table 14. Interventions specific to stakeholders 
Actor Incentives Constraints Policy Lever 

IMF Extended Fund Facility (EFF) Structural conditionality Technical assistance 

Commercial Banks Lower reserve requirements for LC debt NPL risks (8.5%) Risk-sharing facilities 

Diaspora Dual citizenship, tax holidays Trust deficit Dedicated remittance portal 

Military Budget certainty (5Y outlook) Resistance to audits Gradual transparency 

 
Implementation Pathway: 

- 2024-2025: DMO operating and fuel subsidy removal 

- 2026-2028: Framework of fiscal rules fully adopted + SOE reform 

- 2029+: Climate-resilient debt strategy 

Risk Assessment 

Table 15. Reform Risk Matrix 
Risk Probability Impact Mitigation 

Social Unrest 45% High Gradual reductions in subsidy and prorated compensation targeted for household 
consumption, 

Non-Compliance by the 
IMF 

30% Severe Pre-negotiated waivers for climate shocks 

Resistance by SOEs 60% Medium Privatization pilots (e.g. : Alexandria Shipyard) 
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Overshooting 40% High Tiered Intervention in the FX (5% Bands) 

 
The requirements for debt sustainability for Egypt lie on two fronts short term stabilization such as a debt 

anchor and DMO coupled with long term institutional reform such as fiscal governance and SOE restructuring. 
The proposed reforms could achieve debt reduction by as much as 25 to 30 percentage points by 2030 while the 
resilience of the economy is improved against recurrent shocks. Achieving this, we will depend on sequencing of 
implementation and therefore convincing all stakeholders to avoid pitfalls of the political economy. 

CONCLUSION 

A study around Egypt's public debt dynamics over 1970-2022, across state-of-the-art nonlinear econometric 
techniques to identify structural relations hidden under traditional analyses, is here. And thus, what we have found 
and how the findings could help shift the think tanks' policy around debt sustainability into emerging markets.  

Key Theoretical Contributions 

- Threshold-Dependent Dynamics: We identify an 89.7-percent debt/GDP threshold (95 percent CI: 87.2-
92.4 percent), where the fiscal multipliers get lower by 40 percent and the interest-growth differentials 
become 2.5× more volatile. This confirms but qualifies the hypothesis of Reinhart & Rogoff (2010) for 
Egypt's institutional context.  

- Institutional Mediation: Quality of governance (Qₜ > 0.6) reduces shock transmission by: 40 percent for the 
pass-through of the exchange rate, 35 percent for the effects of tourism collapse, 50 percent for political 
crisis-spillovers ,  Or Hysteresis Effects: It is the effect of debt crises that impose a permanent output loss 
of 1.5 percent of GDP because of the crowding out of investment , Higher risk premia (200bps sustained 
increase) , Reduced human capital accumulation 

Empirical Validation 

Our regime-switching modes divide Egypt's fiscal history into: 

- Stable regimes (1970-1986, 1991-2010): Features α=-0.32 error correction averaging 5.2yrs duration 

- Crisis regimes (1987-1990, 2011-2022): Marked by α=-0.11 adjustment with persistence of 8-7 years 
From the Markov transition matrix we see: 85% probability of remaining in stability, Only a 23% chance of 

leaving crises each year-this shows the need for active policy intervention 

Policy Synthesis 

Table 16. Integrated Debt Strategy Framework 
Time Horizon Debt Target Key Reforms Growth Impact 

Immediate (2024) Stabilize at 144% DMO establishment, subsidy targeting +0.5% GDP 

Medium (2025-27) Reduce to 110% Fiscal rule, SOE restructuring +1.2% GDP 

Long (2028-30) Sustain <90% Climate resilience, institutional upgrades +2.0% GDP 

 

Limitations and Future Research 

- Data Constraints: Military expenditure and informal economy impacts need finer measurements. 

- Methodological Frontiers: Machine learning applications could enhance early warning systems. 

- Climate-Debt Nexus: Need for integration with physical risk modeling at the asset level Final 

Recommendations 

- Institutionalization of the 80% debt anchor, with constitutional backing.  

- Reforms to be sequenced: Stabilize → Consolidate → Grow (2-3-5-year phases).  

- Leverage climate finance: (e.g. $1.5bn green bonds by 2027).  

- Monitor through real-time debt dashboard (reserves, rollovers, risk premia).  

- This study shows that the debt problems that Egypt faces are not only attributed to macroeconomic 
imbalances but result from deep-seated institutional and structural rigidities. To sustain, it needs to go 
beyond cyclical adjustment to transformative governance reforms - a lesson for emerging markets around 
the world that are similarly grappling with the debt-climate-institutions dilemma. Future research could 
examine the political economy of reform implementation and micro foundations of debt tolerance. 
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