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This study investigates the macroeconomic implications of introducing a Central
Bank Digital Currency (CBDC) within an open economy framework, focusing
specifically on Iran. It explores the dynamic interplay between monetary policy
and digital currencies, emphasizing how macroeconomic shocks—particularly oil
price volatility and interest rate fluctuations—transmit through key economic
variables. Utilizing a microfounded Dynamic Stochastic General Equilibrium
(DSGE) model that incorporates households, firms, and a central bank, the
analysis integrates a utility function encompassing consumption, labor supply,
and digital currency holdings. Monetary policy is modeled via an augmented
Taylor rule to capture the evolving influence of CBDC adoption. Simulation
results demonstrate that while a CBDC enhances the efficiency of monetary
policy transmission by lowering transaction costs and broadening financial
inclusion, it also introduces complexities such as altered money demand
composition and potential financial stability risks. Specifically, interest rate hikes
reduce inflation and output, whereas negative oil price shocks contract output
and elevate inflation. Despite digital currency adoption fostering production
incentives, it may attenuate the interest rate channel due to asset preference
shifts. The findings contribute to the literature on digital currency integration
within monetary frameworks, underscoring the necessity for carefully designed
CBDCs and regulatory policies to uphold macroeconomic stability amid digital
transformation.
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1. Introduction

The proliferation of digital technologies
and the emergence of digital currencies
have compelled central banks worldwide
to reconsider the architecture of
monetary systems, notably through the
potential issuance of Central Bank Digital
Currencies (CBDCs). These developments
are particularly salient for economies with
structural vulnerabilities, such as Iran,
characterized by persistent inflationary
pressures, a heavy dependence on volatile
oil revenues (accounting for
approximately 20-40% of GDP), and
external financial constraints stemming
from international sanctions. Such
conditions limit the efficacy of traditional
monetary policy tools, notably interest
rate adjustments, thereby necessitating a
reassessment of monetary transmission
mechanisms in the digital era.

Concurrently, the informal circulation
of private cryptocurrencies in Iran, often
employed to hedge against inflation or
circumvent financial restrictions,
challenges the central bank's monetary
sovereignty. This phenomenon amplifies
the urgency for the Central Bank of Iran
(CBI) to evaluate the issuance of a
sovereign digital currency that preserves
monetary control while leveraging
technological advantages.

2. Methodology

To analyze these dynamics, the study
employs a Dynamic Stochastic General
Equilibrium (DSGE) model grounded in
microeconomic foundations and tailored
to Iran’s economic structure. The model
comprises representative households
maximizing  utility = derived  from
consumption, labor, and CBDC holdings,
thereby capturing the dual function of

digital currency as a medium of exchange
and store of value. Firms operate under a
Cobb-Douglas production technology
with total factor productivity influenced
by oil revenues and sanctions-related
constraints. Nominal rigidities are
modeled through a New Keynesian Phillips
Curve, reflecting realistic inflation
dynamics.

Monetary policy follows an augmented
Taylor-type rule, whereby the central
bank responds to deviations in inflation
and output, extended here to incorporate
digital currency adoption. The model
explicitly represents digital currency price
dynamics and incorporates reduced
transaction costs associated with CBDC
use, potentially enhancing productivity.

The calibration is based on Iranian
macroeconomic data and parameters
drawn from relevant empirical literature,
including capital share, depreciation rate,
discount factors, price stickiness, and
Taylor rule coefficients. Simulations utilize
Impulse Response Functions (IRFs) to
assess the economy’s response to
exogenous shocks: negative oil price
shocks and interest rate hikes, alongside
the macroeconomic impact of CBDC
adoption.

3. Results

Simulation outcomes indicate that CBDC
introduction can simultaneously improve
and complicate = monetary  policy
effectiveness. By lowering transaction
costs and fostering financial inclusion,
CBDCs strengthen monetary
transmission. However, they also reshape
money demand, potentially triggering
financial sector volatility. Oil price shocks
precipitate output contractions and
inflationary pressures, consistent with
Iran’s structural vulnerabilities. Interest
rate hikes exert contractionary effects on
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output and inflation, aligning with
established macroeconomic theory.

The presence of a CBDC, while
stimulating production through efficiency
gains, may weaken the interest rate
channel of monetary policy as economic
agents reallocate assets from traditional
bank deposits to CBDCs. The design
features of the CBDC—such as whether it
bears interest, its degree of anonymity,
and accessibility—significantly modulate
these effects. For instance, interest-
bearing CBDCs could mitigate risks of
financial disintermediation, while fully

anonymous digital currencies might
exacerbate monetary leakage.
While the IRFs capture expected

responses to oil and interest rate shocks,
the relatively muted role of digital
currencies suggests the need for further
refinement in modeling the full spectrum
of macro-financial feedback loops
introduced by CBDCs.

4. Conclusion and Policy

Implications

The findings highlight that the Central
Bank of Iran’s adoption of a CBDC offers
substantial potential benefits, including
enhanced payment system efficiency and
improved resilience to sanctions-induced
financial exclusion. Nonetheless, these
advantages come with challenges to
monetary control and financial stability
that require prudent policy design.

To maximize benefits and mitigate
risks, the CBI should pursue a
comprehensive strategy encompassing
clear regulatory frameworks for digital
assets and a carefully calibrated CBDC
design—potentially interest-bearing and

selectively ~ anonymous—to  preserve
monetary sovereignty and promote
financial stability. Complementary

structural reforms aimed at reducing oil
dependency and strengthening fiscal
resilience are equally critical.

Future policy should prioritize
continuous monitoring of the digital
currency ecosystem, the refinement of
macroeconomic  models to  better
integrate digital-financial interactions,
and the adaptive evolution of monetary
frameworks. A well-designed CBDC,

embedded within a broader reform
agenda, can serve as a strategic
instrument for macroeconomic

stabilization and the enhancement of
Iran’s economic resilience in an
increasingly digital monetary landscape.
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