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Abstract

The main objective of this study is to quantify the role of technology shocks, takaful (cooperative
insurance), and zakat (wealth tax) in reducing macroeconomic fluctuations in Iran within a small-
open-economy Dynamic Stochastic General Equilibrium (DSGE) framework. In this setup,
Islamic mechanisms replace the interest-based system, and financing is conducted through
sukuk whose return is tied to inflation and output growth. The economy is modeled as a
household, firm, government and external sector system and calibrated using Iranian quarterly
data for 2005-2022 (sources: Central Bank of Iran, Customs Administration, World Bank). The
sukuk profit rate is set in an anti-inflationary and growth-sensitive manner; zakat is counter-
cyclical, with 85 % of proceeds injected into liquidity-constrained households; and takaful
smooths income risk. Stability is checked through Blanchard-Kahn conditions and a Bayesian
factor. A one-standard-deviation technology shock raises output, consumption, and investment
by 0.35 %, 0.35 %, and 0.30 %, respectively. Takaful boosts consumption by 0.35 % without
creating inflationary pressure, while zakat channels resources to high-MPC agents and lifts
output by 0.15 %. The simulated standard deviation of output (1.7 %) almost matches the
empirical value (1.8 %), and a Bayes factor of 12.2 strongly favours the Islamic specification.
The optimal policy package comprises counter-cyclical zakat in booms, expanded takaful in
recessions, and a state-contingent sukuk return rule; this interest-free scheme curbs volatility
and raises lower-income welfare by up to 1.02 %.
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Extended Abstract

Introduction

This study develops a Dynamic Stochastic General Equilibrium (DSGE) model for a small open
economy to quantitatively assess the role of Islamic financial institutions- specifically takaful
(cooperative insurance) and zakat (wealth tax)- alongside technology shocks in mitigating
macroeconomic fluctuations in Iran. Drawing on the Islamic economic doctrine of Martyr Sadr,
the model integrates institutional frameworks that ensure distributive justice while enabling
positive economic analysis within a value-bound religious structure (Tavakoli, 1403; 1397).
Conventional interest-based financing is replaced by sukuk profit rates, which respond to
inflation and output growth without riba. The model addresses Iran's high import dependence
(approximately 65% of GDP), oil export reliance, and exposure to sanctions, calibrating
parameters from 2005-2022 data sourced from the Central Bank of Iran (CBI), Iranian Customs,
World Bank (WDI), and the Islamic Economic and Financial Information System (SIGIR). Key
innovations include logarithmic production with technology smoothing, takaful-augmented
consumption, zakat as a counter-cyclical transfer, and a Taylor-like sukuk rate rule. The research
tests policy packages for welfare gains, emphasizing equity for the bottom 40% of income
deciles, and validates the model through impulse response functions (IRFs), variance
decomposition, unit root tests (ADF/KPSS), eigenvalue stability, and Blanchard-Kahn conditions.
Methods
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The DSGE framework encompasses household, firm, government, and external sectors. The
model is calibrated using Iranian quarterly data, with key equations presented in linearized
logarithmic form. Simulation is conducted over 120 quarters (30 years) using Dynare-like
routines. Stationarity tests (ADF/KPSS) are applied to logged variables; output and investment
are non-stationary and differenced for VAR analysis. Convergence is confirmed via C/Y (target
0.60) and I/Y (0.25) ratios stabilizing after 40 quarters. Welfare is assessed using consumption
equivalent variation (CEV), with a Bayesian factor of 12.2 favoring the full Islamic model. Policy
experiments include counter-cyclical zakat, 5% takaful penetration, and a sukuk stabilization
fund.

Production

Y, =alog(Y,—1.0/99) + (1 — a) log(Y) + 0/25.Tech; (1)

where « is the weight of lagged output (¢ =0.99), Y is short-run average output, and Tech; is
the smoothed technology shock with persistence 0.8 and i.i.d. innovation. This represents a
linearized Cobb-Douglas production function incorporating technologyshock and smoothing
effects.

Consumption

C = 10g(0.5) + Y, + Ayp.Takaful, (2)

where 4., captures the impact of takaful on consumption, and Takaful, is the dynamic takaful
level evolving as:

Takaful; = pys.Takaful;_q + €ger e (3)
(standard deviation of shock = 0.01).

Investment

I, =10g(0.18) + Y; 4)
Investment is proportional to current output.

Imports

Mt = log(eMcons + eMinv 4 eMinputs) (5)
with components:

Mcons = log(Weons) + Ct (6)
My = log(Winy) + It (7)
Minputs = log (vinputs-Shareinputs) +Y; (8)

Shares: consumption (0.20), investment (0.10), intermediate inputs (0.15), with price stickiness.
Exports

X = log(yexp ort_dom) +Y; (9)

Exports are a function of domestic output; global demand can be incorporated if needed.

Zakat

Zakat, = log(t,. (K¢ +0.1) + &qkac) (10)

where 7, is the zakat rate applied to capital stock (or output), and & is a random shock.

zakat t
85% of zakat is redistributed to liquidity-constrained households.

Sukuk Profit Rate

riukk = psukuk (1 — w) + w. (0. I; + 6y (Y — Yio1) + Esukurr) (11)
where 6, and 6, are sensitivities to inflation and output growth, respectively (6, = 0.04, 0,,
0.6), Esykuk,t Is a random shock, and w is the smoothing weight.

Inflation and Policy Rate

Iy = pll;_y +1.(0), Ry = pm-Re—q (12)

This simplified relation is used for simulation (external shocks set to zero in code).
Balance of Payments

Trade balance:

TB =X, — M, (13)

Foreign exchange reserves:



FX —RES, = FX _RES, , +d, , Takaful, (14)

Calibration

Capital share a = 0.4, depreciation 0.023, intertemporal discount 0.98, inflation target 0.02.
Shocks follow AR(1) processes. The model is solved using the Blanchard-Kahn method (all
eigenvalues <1 in modulus).

Results

IRFs reveal hump-shaped responses. A +1 std. dev. technology shock peaks output at 0.35%
(period 5), converging to 0.10% by period 30; consumption/investment rise 0.35%/0.30%,
imports 0.35%, exports 0.30% (initial trade deficit, surplus post-period 15). Reserves +0.30%,
inflation +0.02 temporarily, sukuk rate +0.03%, zakat +0.02%. Takaful shock peaks at 0.15%
(period 1), boosts consumption 0.35% (period 3), output 0.20%, investment 0.15%; temporary
trade deficit (-0.10%), reserves +0.005%, neutral inflation/sukuk. Zakat shock sharply +1.2
(period 1), consumption +0.20% (periods 3-5), output/investment +0.15%/0.10%; imports
+0.15%, trade surplus +0.003% long-run, reserves +0.10% .

Model replicates second moments: output std. dev. 1.7% (data 1.8%), consumption 1.9%
(2.0%), investment 5.5% (5.9%), CPI inflation 4.3% (4.5%); correlations >0.8. Variance
decomposition (10-year horizon): technology 42%, oil prices 18%, sanctions 15%, takaful+zakat
5%. Unit roots: In Y ADF -2.722 (p=0.070), In | -2.547 (p=0.105)—non-stationary, ARIMA-
differenced; others stationary. Eigenvalues (0.831, 0.691, 0) confirm local stability. Convergence:
C/Y and I/Y reach targets in ~40 quarters; technology shock temporarily dips C/Y to 0.58, raises
IY to 0.29, reverting in 10 quarters. Counter-cyclical zakat raises C/Y to 0.62, dips I/Y to 0.22,
mean-reverting.

Welfare ranking (CEV vs. no-zakat baseline) :Islamic stabilizers replicate 60% of Ramsey policy
welfare without interest. Oil share +25% reduces takaful gains ~20% (crowding-out); lower
capital mobility doubles zakat counter-cyclical efficacy. Bayesian support strong.

Policy Package Total Welfare | Welfare Gain
Gain (%) for Bottom
40% (%)
Counter-cyclical Zakat | 0.63 1.02
and Sukuk Fund
Five Percent Takaful 0.52 0.78
Penetration
Inflation-Compensatory | 0.31 0.48
Zakat
Fixed Zakat 0.18 0.35
Conclusion

The model substantiates Islamic institutions' efficacy per Martyr Sadr's framework: takaful boosts
demand without inflation/riba, zakat transforms redistribution into productive growth, sukuk
enables riba-free financing. Technology drives cycles, but zakat/takaful dampen volatility,
enhance equity, and stabilize without public debt—ideal for oil-dependent, sanctioned
economies like Iran. Policy implications: counter-cyclical zakat in booms, takaful expansion in
recessions, sukuk rates tied to inflation/output. The DSGE elevates Islamic economics from
ideology to simulable, policy-relevant system, completing Sadr's variable section with
mathematical relations while negating methodological individualism.
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