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Abstract

Monetary policy is one of the most important tools for policymakers to influence
macroeconomic Vvariables including production. However, implementing this policy
sometimes yields unintended consequences. Understanding monetary policy transmission
mechanisms is therefore critical for effective implementation. Research following the
2008-2009 financial crisis indicates that the shadow banking activity can disrupt the
monetary policy transmission and weaken its effectiveness. An analysis of Iran’s financial
system reveals increasing shadow banking activity. This paper therefore examines how
shadow banking affects monetary policy transmission in Iran using a DSGE model that
innovatively incorporates the shadow banking sector. We compare two scenarios: a
financial system without shadow banking and one including shadow banking. The effects
of two contractionary monetary policies—interest rate increase and reductions in money
supply growth—on GDP, investment, and inflation were analyzed under each scenario. The
findings indicate that shadow banking diminishes monetary policy’s impact on all three
variables by weakening the credit channel of monetary policy transmission. In the scenario
without shadow banking, In the scenario without shadow banking, all three variables will
decline in response to the monetary shock of decreasing money supply growth. However,
in the scenario with shadow banking, investment levels are not declining but rising. The
impact of monetary policy on output and inflation is diminished in the presence of shadow
banking. In the case of interest rate shocks, the results also indicate a negative impact of
shadow banking on the effectiveness of monetary policy.
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1. Introduction

Monetary policy is a crucial macroeconomic tool for influencing economic variables.
Consequently, governments and monetary authorities have consistently employed this
policy to achieve economic objectives, particularly since the 1960s. Although monetary
policy is a powerful instrument, it sometimes yields unexpected or unwanted outcomes
(Mishkin, 1995). Thus, the extent and direction of monetary policy effectiveness remain
key concerns for monetary authorities, giving rise to the concept of "monetary policy
transmission™ in economic literature.

Monetary policy transmission refers to the process through which a monetary policy
(changes in nominal interest rates or money supply) affects real economic variables such
as employment and output. The mechanism of monetary policy transmission explains how
monetary policy impact on real variables. Understanding these mechanisms is essential for
effective policy implementation. Transmission mechanisms are broadly categorized into
four channels: interest rate, exchange rate, other asset price effects, and credit channels
(Arabian et al., 2020). Some scholars also identify expectations as a fifth channel (e.g.,
Bajelan et al., 2018).

Mishkin (2019) argues that the emergence of shadow banking can be traced back to the
economic changes of the 1960s. Since the 1960s, individuals and financial institutions in
financial markets have faced drastic changes in the economic environment. These changes
included: 1- Inflation and interest rate fluctuations increased sharply and became more
difficult to predict, a situation that changed the demand conditions in financial markets. 2-
Vast advances in computer technologies transformed the supply conditions. 3- Financial
regulations became stricter. Financial institutions found that in these conditions, many of
the old methods in this market were no longer profitable. In response to these conditions,
financial deregulation began in the 1970s. In this context, financial innovations rapidly
expanded and new financial instruments were introduced. These changes led to the process
from which shadow banking grew; the process of “‘securitization’.

Following financial deregulation in the United States during the 1970s, numerous
financial intermediaries have emerged which intermediated between savers and borrowers
through financial innovations. Although functioning as financial intermediaries, these
entities were not categorized as banks and consequently not subject to rigorous central bank
supervision. Many scholars argue that these non-bank intermediaries, —termed "shadow
banks"—, played a major role in the 2007-2009 financial crisis (Yang et al., 2019).

The expansion of non-bank financial intermediaries may undermine monetary policy

effectiveness by weakening the credit channel of monetary policy transmission. Given that
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these intermediaries connect firms, workers, and government policies, some researchers
have examined shadow banking from a political economy perspective (e.g., Fisher &
Bernardo, 2014; Ban & Gabor, 2016).

Over the past two decades, shadow banking activity in Iran, while modest compared to
many countries, has increased significantly. Therefore, it is necessary to examine the
impact of shadow banking on the economy, especially its impact on monetary policy
transmission and macroeconomic variables. While a review of studies related to the Iranian
economy shows that this issue has been neglected by researchers and policymakers.
Therefore, the main question of the present article is whether shadow banking in Iran
weakens the transmission of monetary policy in Iran? To answer this question, this paper
addresses this gap using a DSGE model to analyze shadow banking's impact on monetary
policy transmission in Iran.

The remainder of this paper is organized as follows. section 2 reviews the theoretical
background; section 3 surveys relevant literature; section 4 details the model; section 5

presents empirical results; and section 6 concludes with policy recommendations.

2. Theoretical background
2-1. Monetary Policy and Its Transmission Mechanisms
Empirical studies confirm early finding of Friedman and Schwartz (1965) that monetary
policy actions lead to changes in real output (Bernanke and Gertler, 1995). Therefore, most
economists agree that monetary policy can influence real economic variables, at least in
the short run. Over recent decades, there has been a growing consensus among economists
and politicians that stabilization of output and inflation should be left to monetary policy.
Since the 1960s, fiscal policy has lost some credibility and luster due to concerns about
large budget deficits, because of doubts about the political system's ability to make sound
and timely decisions about spending and taxes. Consequently, monetary policy has
assumed greater prominence in macroeconomic policymaking (Mishkin, 1995).
Nevertheless, monetary policy can occasionally yield unanticipated and unwanted
consequences that adversely affect public welfare. Therefore, understanding the
transmission mechanisms of monetary policy is crucial for the implementation of such
policies.

Mishkin (1995; 1996) categorizes monetary policy transmission into four channels: the
interest rate; the exchange rate; the other asset price, and credit. Each of these channels is

explained below.



a) Interest Rate Channel

Interest rate transmission can be considered as the main mechanism of monetary policy
transmission. The traditional Keynesian perspective of how monetary contraction is
transmitted to the real variables of the economy can be shown schematically below:

The reduction of the money supply (a contractionary monetary policy) results in the
rise of real interest rate which results in an increase in the cost of financing and; this, in
turn, discourages investment. Subsequently, aggregate demand and aggregate output will
both decline. Prior research suggested that the interest rate channel operated solely through
the investment spending decisions of businesses. However, subsequent studies have
demonstrated that interest rates also impact on the expenditure decisions of households,
especially housing and durable goods. For example, an increase in real interest rates leads
households to try to postpone consumption. Current consumption is reduced compared to
future consumption. With sticky prices, a reduction in current aggregate demand reduces
output (Walsh, 2017).

According to John Taylor, the interest rate is a crucial element in the transmission of
monetary policy. In the Taylor model, contractionary monetary policy raises the short-term
interest rates, and considering price rigidity and rational expectations the long-term interest
rate also increases (Mishkin, 1996; Bajelan et al., 2018). It diminishes the formation of
fixed capital, reduces spending on durable goods, and raises the cost of housing for

households; and consequently, the total output declines.

b) Exchange Rate Channel

With the advent of flexible exchange rates in the 1970s, monetary policy transmission via
the effects of exchange rates on net exports attracted attention. Foreign currency deposits
become less attractive than domestic deposits denominated in the national currency when
domestic interest rates increase. Consequently, the domestic currency appreciates relative
to foreign currencies. An appreciation of the domestic currency (foreign currency
depreciation) leads to a higher price for domestic goods relative to foreign goods, thereby
causing a contraction in exports and output (Mishkin, 1995 & 1996). The aforementioned

effects are illustrated in the following diagram.

¢) Other Asset Price Effects
In his critique of the Keynesian approach to the monetary policy transmission mechanism,
Allan Meltzer highlights the narrow focus of this analysis, which is limited to the relative

price of an asset, specifically the interest rate. When analyzing monetary policy
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transmission mechanisms, monetarists contend that it is important to examine how this
policy type affects the relative prices of assets and real wealth. The asset price channel, in
addition to bond prices, also focuses on other asset prices, including stock prices and real
estate prices (Li et al., 2021). In this regard, two monetary policy transmission channels
are highlighted: The Tobin’s g theory on investment and the impact of wealth on
consumption.

According to Tobin’s theory, the ‘q’ is the ratio of firms’ market value to the
replacement cost of capital. When q is high, then firms’ market value relative to the cost of
capital replacement will be high. Additionally, the price of fixed capital and equipment will
be lower than the market value of business firms. Firms can therefore issue shares at a
relatively high price (compared to fixed capital) and generate substantial profits. As a
result, their investment expenditures rise, as issuing a limited number of shares enables
them to acquire a substantial quantity of capital goods. However, when the value of q is
low, firms will be reluctant to acquire capital goods for the same reason.

According to monetarists, when the money supply decreases, the public finds they have
less money than they want and attempts to control it by reducing their spending. The stock
market is where people can reduce their expenditures, as this decreases the demand for
securities and, by extension, their prices. Given that a decrease in stock price (Pe) leads to
lower ‘g’ and thereby investment costs (1), the monetary policy transmission mechanism
can be conceptualized as follows from a monetarist standpoint:

A similar argument is also advanced in support of wealth effects, according to
Modigliani’s life cycle theory of consumption. A decline in stock prices leads to a
corresponding reduction in individuals’ financial wealth (W), which subsequently reduces
their consumption (C). Aggregate demand and aggregate output will decline as a result of

decreased consumption.

d) Credit Channel

Contrary to the monetary view that emphasizing money’s exclusive role in transmission,
the credit perspective focuses specifically on credit (De Bondt, 1999). Bernanke & Gertler
(1995) argue that the credit channel augments traditional monetary transmission
mechanisms (e.g., the interest rate channel) and therefore cannot be considered as an
independent channel. However, this primarily applies to developed economies. Empirical
evidence suggests that in emerging markets with imperfect financial systems, monetary
policy transmission occurs predominantly through the credit channel—particularly the

bank lending channel.



The credit channel perspective highlights how the agency problem in financial markets
is formed by asymmetric information and costly contract enforcement. Two primary
monetary policy transmission channels result from the agency problem in credit markets:
the bank’s lending channel and the balance sheet channel. The premise underlying the bank
lending channel is that banks play a pivotal role within the financial system, particularly
for small enterprises and households. Furthermore, it is assumed that bank loans and
alternative funding sources are not complete substitutes, given that a considerable number
of borrowers, particularly households and small and medium-sized businesses, lack the
financial means to finance through bond issuance.

A contractionary monetary policy diminishes bank reserves and deposits (D), thereby
diminishing banks’ ability to lend (L). It diminishes both firms' and individuals'
expenditures on investments and consumption. The figure below illustrates how this
channel operates:

Following financial innovations since the 1970s, and the reducing role of banks in
financial system, the balance sheet channel of monetary policy transmission gained greater
prominence. This channel functions through commercial enterprises’ net worth. Lower net
worth means that lenders have less collateral for their lending, and thereby, losses
attributable to financial intermediaries’ adverse selection will be greater. As a result,
financing for investment expenses of enterprises is diminished. A decline in business firms'
net worth also exacerbates the problem of moral hazard, as proprietors will have less equity
in their own company and will be more inclined to undertake risky investment endeavors.
High-risk investment endeavors increase the likelihood of loan default; consequently, this
results in reduced lending activity and decreased investment expenses.

Monetary policy can impact enterprises’ balance sheets in numerous ways. The
implementation of a contractionary monetary policy results in a decline in stock prices,
which subsequently impacts the net assets of enterprises. The aforementioned discussions
suggest that an increase in moral hazard and adverse selection will lead to a reduction in
bank lending. Consequently, this will result in a decrease in companies' investment

expenditures, ultimately causing a decline in aggregate output.

2-2. Shadow Banking and Monetary Policy Transmission
By the 1970s, conventional banks played a substantial role in the financial system. Central
banks imposed stringent regulations on them while implementing monetary policy. Since

then, however, the United States government has enacted extensive deregulations in the
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financial sector, leading to the rapid expansion of so-called non-bank financial
intermediaries. These non-bank financial institutions are known as “shadow banking”.

Paul McCulley coined the term “shadow banking system” to refer to “the whole
alphabet soup of levered up non-bank investment conduits, vehicles, and structures”.
Various definitions of shadow banking have been proposed, each serving a specific
purpose. However, the definition put forth by the Financial Stability Board (FSB) is widely
regarded as the most straightforward and conventional. According to this definition,
shadow banking is “the system of credit intermediation that involves entities and activities
outside the regular banking system” (Financial Stability Board, 2011). Insurance
companies, pension funds, mutual investment Funds, hedge Funds, money market Funds,
and investment banks are among the most significant of these entities. In addition, in some
cases, especially under the strict central bank regulations, traditional banks provide off-
balance sheet financing to escape central bank regulations. In the literature related to
shadow banking, this type of activity by traditional banks is known as shadow banking, and
it is especially intense in China. For example, Yang et al., (2019), Huang (2018), and Chen
et al., (2018) considered off-balance sheet financing by traditional banks as a form of
shadow banking in their research.

Due to the lack of strict supervision, the shadow banking system facilitates the
circumvention of the regulatory frameworks (Schairer, 2024). Therefore, Shadow banking
interferes with the lending role of traditional banks and may reduce the effectiveness of
monetary policy (Cheng and Wang, 2022). As a result of the expansion of shadow banking,
a larger part of the financial system is now not subject to tight central bank supervision;
consequently, the central bank’s regulations have no bearing on their operations. Therefore,
the lending channel of monetary policy transmission is weakened since the expansion of
shadow banking undermines the assumption of the lending channel (that bank loans and
alternative funding sources are not complete substitutes).

The amount of lending by commercial banks decreases in response to a tight credit
policy enforced by the central bank. However, shadow banking, which operates outside the
purview of central bank supervision, does not follow these regulations. As a result, some
businesses and households denied loans from conventional financial institutions resort to
shadow banking as an alternative method of borrowing. Based on this, and assuming the
incomplete substitution of bank loans with other credit supply channels, the decrease in
bank loans is compensated by shadow lending (Gong et al., 2021). Therefore, as the
proportion of shadow banking expands and the share of conventional banks diminishes,

monetary policies affect only a small part of the financing system and their effectiveness
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will decrease. Conversely, when expansionary monetary policy is implemented, the money

supply increases and interest rates decrease. In this situation, conventional lending channels
(traditional banks) replace shadow banking (substitution effects), which slows down the

growth of this type of banking or even makes its growth negative.

2-3. Shadow Banking in Iran

Research on shadow banking in Iran remains limited. Arbab Afzali et al., (2015) estimated
the size of shadow banking in Iran for the first time in their research. According to their
estimates, the value of shadow bank assets in Iran has increased from less than 50 trillion
rials in 2009 to more than 400 trillion rials in 2013. Also, the ratio of the value of shadow
banking assets to GDP in Iran has increased from 4% in 2009 to 76% in 2013, which
indicates the strong growth of this type of banking activity during the years under review.
Makipour et al., (2023) in their article estimated the size of shadow banking assets in Iran
during the years 2009 to 2020. According to the estimates of this article, the value of
shadow banking assets in Iran in 2020 was more than 400,000 trillion Tomans (4000,000
trillion rials).

In this study, to quantifies Iran's shadow banking activity, we examined the assets of
intermediaries introduced by the Financial Stability Board as shadow banking. Three
different indexes have been used to examine the trend of shadow banking activity in Iran
over the past years: 1) total value of shadow banking assets, 2) the ratio of the value of
shadow banking assets to the total assets of the banking system (traditional and shadow),
and 3) ratio of the value of shadow banking assets to GDP. In Iran, Non-bank credit
institutions, insurance companies, investment funds, pension funds, and leasing companies
are examples of these intermediaries. The asset value of shadow banking in Iran from 2011
to 2022 is depicted in figure 1.
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Fig. 1. Value of shadow banking assets in Iran (thousand billion Rials). Source:

Kodal and Rahvard Novin

Figure 1 illustrates that the value of shadow banking has risen steadily over the period,
from approximately 351 thousand billion Rials in 2011 to 12,936 thousand billion Rials in
2022, representing an annual growth rate of 38.8%. The asset value of these intermediaries
witnessed its most substantial annual increase, approximately 178% in 2020.

To provide a clearer illustration of shadow banking in Iran, Figures 2 and 3 illustrate
the ratio of shadow banking’s value to the banking system’s total value and to the GDP as
a whole. It is evident from figure 2 that the ratio of shadow banking’s value to that of all
banks has exhibited a consistent upward trend until 2020, increasing from an estimated
10.9% to 28.5%. However, subsequent to that period, and in light of the liquidation of
certain non-banking financial institutions, this ratio declined to 23.1% in 2022.
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Fig. 2: The ratio of shadow banking assets to the total assets of the banking system (shadow

and traditional) (percent) Source: Kodal and Rahvard Novin
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The ratio of shadow banking value to GDP value is also displayed in Figures 3.
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Fig. 3: Ratio of shadow banking assets to GDP value (percent). Source: Central Bank,
Kodal and Rahvard Novin

3. Literature Review

Shadow banking concept appeared in the economic literature subsequent to the financial
crisis of 2007-2009, therefore, research pertaining to it, such as its impact on the
transmission of monetary policy, lacks an extensive historical background. Generally, the
research pertaining to shadow banking is structured into two categories: theoretical and
experimental. Some studies have examined shadow banking and its role in the economy
from a theoretical view and have tried to provide a framework for its analysis. However,
experimental investigations into its impact on economic variables have been conducted by
others. Following is a review of some of the most important related studies.

Tobias Adrian, one of the theoretical pioneers of shadow banking, has provided a
theoretical explanation for its existence in the economy. According to Adrian & Shin
(2008), monetary policy transmission is centered on financial intermediaries, and the
balance sheets of market-based financial intermediaries provide a window through which
monetary policy transmission can go through capital market conditions. They argue that
the 2007-2009 financial crisis is unique among previous crises in that it is the first financial
crisis after securitization. Additionally, Adrian & Shin (2009) examined the origins and the
contribution of shadow banking to the 2008 financial crisis and indicated that shadow
banking emerged as a consequence of asset securitization and the banking system’s
integration with capital market developments. Initially perceived as a method to credit risk
transfer, securitization ultimately intensified the vulnerability of the entire financial system
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due to the fact that banks and other financial intermediaries could purchase each other’s
securities to increase their banking leverage.

Funke et al., (2015) examined the impact of liberalization of interest rate on monetary
policy transmission and the dynamics of the shadow banking using a DSGE model
including shadow banking. They indicated that a rise in lending of shadow banking results
from the tight interest rate policy implemented by traditional banks. As anticipated, their
findings indicate that raising the policy interest rate leads to a decrease in investment,
output, and inflation. However, the effects of this policy are lessened when the interest rate
is liberalized.

Mazelis (2015) investigates the heterogeneous effects of monetary policy shocks on
financial intermediaries focusing on the differentiation between shadow banking and
commercial banking. As banks’ credits endogenously responds to economy-wide
productivity, the bank’s response to shocks corresponds to the balance sheet channel. The
lending channel provides the most adequate explanation for shadow banking behavior,
given their constrained financial resources. The findings of this article indicate that shadow
banking operations undermines the effectiveness of monetary policy due to the inverse
relationship between the trajectory of shadow banking loans and traditional bank loans in
the aftermath of monetary policy shocks.

In their article, Chen et al., (2018) provided a theoretical examination of the relationship
between shadow banking and monetary policy in China and defined shadow banking as the
off-balance sheet activities of banks. The contractionary monetary policy that diminishes
the lending capacity of shadow banking, as indicated by their research, motivates these
banks to allocate funds towards risky non-loan assets to avoid central bank regulations.

Using the DSGE model, Yang et al., (2019) examined the impact of shadow banking
on economic activities and the effectiveness of monetary policy in China. Their findings
indicate that shadow banking can reduce the effectiveness of macro prudential policy and
disturb the transmission of monetary policy. Shadow banking will enhance welfare in the
face of technology shocks, bank net asset shocks, and loan quota shocks; and conversely,
welfare is diminished in the face of monetary policy shocks. Their findings also indicate
that regulatory regulation aimed at improving financial stability could have a negative
effect on the economy. Highlighting that regulations aim to strike a balance between the
costs and benefits of policy intervention, they propose coordination between monetary
policy and leverage ratio regulation to stabilize the economy and decrease shadow banking.

In the context of the CC-LM model, Zhang et al., (2020) examined the effect of shadow

banking on the prospective effectiveness of monetary policy. Their model shows that



shadow banking has the potential to influence the rate of money creation, causing it to
increase during times of expansion and decrease during times of contraction. The
introduction of shadow banking to the CC-LM model induces a transfer of the CC and LM
curves, which ultimately culminates in an increase in equilibrium production.

Gong et al., (2021) using a DSGE model, examined the effects of shadow banking on
monetary policy. The results indicate that the shadow banking in China exhibits
countercyclical attributes. The model’s numerical analyses indicate that increases in
interest rates that are positive shocks in nature stimulate the shadow banking growth and
augment its credit leverage, while concurrently diminishing the credit leverage of
commercial banks. These findings indicate that although shadow banking has partially
addressed the problem of credit resource misallocation, it weakens the effectiveness of
monetary policy through the credit channel and worsens financial instability, as indicated
by these findings. They assert that to enhance the effectiveness of monetary policy, the
process of liberalization of interest rate must be accelerated and supervision of the shadow
banking need to be strengthened.

Agarwal et al., (2022) examine the transmission of monetary policy through shadow
banking in the mortgage market, with a specific focus on the role of mortgage servicing in
the creation of non-deposit funds for lending. They argue that housing mortgage loan
services mitigate the impact of monetary policy on shadow banking mortgage loans and
serve as a hatural hedge against interest rate shocks. The estimations presented in this
article suggest that as the proportion of shadow banking in mortgage services rises, the
transmission of monetary policy to the overall mortgage loan market is weakened.

Le etal., (2022), in their study examines how regulatory arbitrage and shadow banking
activities in China have impacted the effectiveness of monetary policy focusing on the
influence of regulatory arbitrage. The authors argue that regulatory arbitrage is a persuasive
explanation for the rapid growth of credits in the shadow banking sector. For instance, the
implementation of a loan-to-deposit ratio (LDR) cap of 75% between 2009 and 2015
incentivized conventional banks to lend to SMEs via shadow banking in order to
circumvent regulations and thereby contribute to the shadow banking credit growth. The
outcome of this policy is that shadow bank lending responds to monetary policy shocks in
the opposite direction of commercial bank lending and as a result reduces the effectiveness
of monetary policy. They show that under normal conditions, regular bank credit and
shadow bank credit changes pro-cyclically with monetary policy, but when the LDR cap is

imposed varies contra-cyclically.
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Enkhbold (2024) examined how monetary policy, through the mortgage market
concentration channel, transmitted mortgage rates for traditional and shadow banks in the
United States from 2009 to 2019. His results show that, on average, shadow and traditional
banks have only a small difference in the transmission of monetary shocks to mortgage
rates. However, in highly concentrated markets, shadow banks transmit monetary shocks
more than traditional banks because they rely on investor funds that react quickly to
changes in monetary policy.

Huang (2024) investigated how commercial and shadow banks adjust their mortgage
interest rates in response to changes in long-term interest rates. The results of this paper
show that both types of banks respond similarly to changes in short-term rates. But shadow
banks are significantly more responsive to long-term interest rates than commercial banks.
He argues that this difference could be due to the distinct asset sensitivities associated with
each type of bank.

Jiang and Fu (2025) examined the differential impact of monetary policy on investment
between state-owned enterprises (SOES) and non-SOEs in China, with respect to the
growth of shadow banking. They concluded that policymakers should consider
developments in the financial system when assessing the effectiveness of monetary policy.
According to their findings, contractionary monetary policy has a significant negative
impact on investment by state-owned companies, as these companies rely more on
traditional bank loans and are therefore more sensitive to monetary tightening, while non-
state-owned companies are largely dependent on the shadow banking sector, which reduces
the impact of monetary contraction on them.

A number of research in Iran has examined the mechanisms and determinants of
monetary policy transmission. Notable contributions in this area include those of
Komeijani & Alinejad Mehrabani (2012), Bajelan et al., (2018), Kazerooni et al., (2018),
and Raei et al., (2018). Zarei et al., (2021a) examined the role of shadow banking in the
transmission of monetary policy using cross-country data from 2002 to 2018 and the
guantile regression and GMM models. Their results show that an increase in the shadow
banking index diminishes the effectiveness of monetary policy. Also, Zarei et al., (2021Db)
examined the impact of shadow banking on the financial stability using data from 14
countries of the G20 during the 2002-2018. They use quantile regression method and
divided countries into four groups according to the level of shadow banking activity. Their
results indicated that shadow banking has a negative impact on financial stability.
Furthermore, an examination of Iran’s monetary policy was conducted by Makipour et al.,
(2023), who utilized the DSGE approach and the model proposed by Mazelis (2015) to



account for shadow banking. Their results show that the presence of shadow banking in the
economy reduces the effect of this policy in the case of contractionary monetary policy and
promotes its effect in the case of expansionary monetary policy.

A literature review indicates that the importance of shadow banking in Iran’s economy
and its impact on the effectiveness of monetary policy has been neglected. The only study
in this field is the article by Makipour et al., (2023) which used the DSGE method. As
mentioned in Section 2, the estimated value of shadow banking assets in their study is very
different from the present study. In terms of DSGE modeling, the paper by Makipour et al.,
(2023) used the Mazelis (2015) model, which itself is a modified version of the Gertler and
Karady (2011) model. In fact, the paper by Gertler and Karady (2011) is about
Unconventional monetary policy and does not address the issue of shadow banking.
However, due to the type of model used, Mazelis (2015) modified this model to examine
shadow banking and its relationship with monetary policy. Makipour et al., (2023) used
the Mazelis (2015) model in their paper. While in the present paper, the Gertler and Karadi
model has been directly modified by the authors in an innovative way based on the
conditions of the Iranian economy. The traditional and shadow banking sector in this paper
entered into the model by introducing variables and parameters that are different from the
article by Makipour et al., (2023). Also, in this article, in addition to the monetary shock
of the change in the money growth rate, the nominal interest rate shock is also examined
and the effects of this shock on macroeconomic variables are examined. While in the article
by Makipour et al., (2023) the interest rate shock is not considered. The results of the
present paper are also different from the aforementioned article, which is described in
Section 5. Therefore, our study complements Makipour et al., (2023) study and helps to

understand how shadow banking affects monetary policy transmission in Iran.

4. Method

In order to investigate the shadow banking effects on the transmission of monetary policy,
this article employs the monetary DSGE model under the New Keynesian school that
nominal rigidity exists (Mirjalili, 2015). The conceptual framework for this model was
established by Gertler & Karadi (2011). A model was developed by Gertler & Karadi
(2011) with the purpose of examining unconventional monetary policy. When traditional
channels of monetary policy transmission are weakened, ineffective, or inadequate to
accomplish the central bank’s objectives, unconventional monetary policy may be
implemented (Mirjalili, 2017). As the argument posited in the theoretical foundations

suggests that shadow banking has the potential to undermine the implementation of
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monetary policy, shadow banking is in some way associated with unconventional monetary

policy. The model proposed by Gertler & Karadi (2011) is utilized in this article with
qualification to examine the effects of shadow banking in Iran. In pursuit of this objective,
the financial intermediation sector is partitioned into two distinct sectors: conventional
banking and shadow banking.

The DSGE model under consideration comprises six agents: 1. Households; 2. Financial
intermediaries, comprising two sectors—traditional banking (which is regulated) and
shadow banking; 3. Producers of intermediate goods; 4. Producers of capital goods; 5.
Retailers; and 6. The government and monetary authority (central bank). The characterizing
equations are log-linearized around the steady state and therefore, the shocks to the model
and the deviations from the steady state can be interpreted as percentage changes. To
presentational purposes, the equations expressed in linear form.

4-1. Households

Continuum of identical households (with identical utility function), in addition to providing
labor, households consume products and services and save surplus funds. The surplus funds
of households are deposited in either conventional or shadow banking. Every household
consists of two individuals: the worker and the banker. Workers are compensated for their
labor. Bankers oversee financial intermediaries and distribute their proceeds to households.
Therefore, households are owners of financial intermediaries.

At any given time, 1-f of the household members are workers and f of households are
bankers. One may shift from worker to banker over the course of their lifetime. A banker
during this period will maintain that occupation for the subsequent period with a 6 percent
probability. Consequently, the average survival for a banker is 1/(1-0). Hence, during each
period, (1-0) f of bankers move into the worker. A similar number of workers are also
become bankers in a random manner, maintaining a constant ratio of their numbers. The
household maximizes the utility function (1):
max E_t ¥ (i=0)%eci [Bi [Inffo}(C_(t+i)-hC_(t+i-1) )¢ /(1+9) [L_(t+i)] ~(1+¢) 1]

1)

Where C denotes consumption and L denotes labor supply. The equation incorporates

parameters  and h to discount factor and habits, respectively. These parameters have
values ranging from zero to one. The parameter ¢ represents the inverse Frisch labor supply

elasticity and y is the relative utility weight of labor, whose value is greater than zero.
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From period t-1 to t, both traditional (conventional) and shadow banking institutions

pay interest to their deposits (B). Hence, for the purpose of optimizing their utility,
households are constrained by the budget constraint represented by Equation 2:
C t=w_tL t+I1 t-T_t+R_t"b B_t"b+R_t"sb B_t"sh-B_(t+1)" 2
Where T denotes tax, W represents wage rate, and I1 denotes profits to the household
from both financial firms (traditional and shadow banks) and non-financial firms. B
represents the aggregate amount of household savings held as deposits with both
conventional and shadow banking institutions. B_ ~b denotes the savings held by
households with conventional banks, while B_ "sb represents their savings with shadow
banking. Additionally, R_ ~b and R_ ~sb denote gross interest rate paid on deposits in
conventional and shadow banks, respectively. Consequently, the sum of the household’s
savings will be B_t"T=B_t"b+B_t"sh. The average interest rate of conventional and
shadow banks, denoted as R*w, can be expressed as follows:
R_t"b B_t*"b+R_t"sb B_t"sh=R_t*wB_t"T (3)
The marginal utility of consumption o_t, denoted as dU/ [dC] _t, can be obtained by

constructing the Lagrange function and implementing the first order condition:

[o t=(C_t-hC_(t-1) )] ~(-1)-BhE t (C_(t+1)-hC_t)(-1) 4
1=BE_t A_(tt+1) R_(t+1)*wW A (D= [o (t+1)» ] _ A
M(e_t" ) (5)

W t=y [L_t] ~o/o_t (6)

4-2. Financial Intermediaries

a) Traditional Banks

The funds collected from households are lent by banks to non-financial businesses. In

period t, the wealth (net worth) of bank j is denoted as N_jt. If B_(jt+1) represents

household deposits with bank j, and S _j represents the bank’s portfolio of lending, the

resulting balance sheet for bank j would be as follows:

Q_tS jt=N_jt+B_(jt+1) @)
Where the price of each unit of loan portfolio is denoted by Q t. As previously stated,

banks earn return R_(tk+1) from lending and pay gross return R_(t+1) on deposits during

period t+1. The net worth of a bank consequently evolves according to Equation 8.

N_(jt+1)=R_(kt+1) Q_t S jt-R_(t+1) B_(jt+1)=(R_(kt+1)-R_(t+1) ) Q_t S_jt+ [R_(t+1)

N] _jt (8)
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Hence, the interest spread (difference between the interest rate paid and received
(R_(kt+1)-R_(t+1))) determines the growth of equity.

The banker maximizes their expected terminal net worth V_t and distributes all
accumulated profits to their household prior to exit the industry. This is achieved through
Equation 9:

V_jt= [maxiii E] _t Y (i=0)"o
max/o; E] t ¥ (i=0)*cii [(1-0) 07 pAGi+1) A_(tt+1+) | [(R_(kt+1)-R_(t+1) ) Q_t
S jt+ [R_(t+1) N] _jt] 9)

So far as the return on loans (R_(kt+1)) exceeds the interest paid to deposits (R_(t+1)),

[(1-0) 071 BA(G+D) A (tt+1+) T N_(jt+1+i)= [

banks have a propensity to increase their asset base through more borrowing from
households and further lending. In order to curtail this capability, the central bank
implements lending restrictions, including the capital adequacy ratio. It is postulated that
every period the banker diverts the fraction A of loan portfolio from the project and then
transfer them back to the household and the bank’s depositors are not able to recover;
consequently, they are authorized to lend 1-A of the deposits. Failure to adhere to this
regulation may result in the banker incurring a penalty from the central bank or potentially
facing insolvency. Thus, the subsequent equation needs to be established prior to depositors
being inclined to deposit in bank j:

V_£2AQ tS jt (10)

Rewriting Equation 9 as follows is possible by implementing this restriction:

V jt=v_ tQ tS jtn tN jt (11)
V_t=E_t [(1-0)BA_(t,t+1) (R_(kt+1)-R_(t+1) }+BA_(t,t+1) Ox_(Lt+1) v (t+1)] (12)
N_t=E_t [(1-0)+BA_(tt+1) z_(t,t+1) On_(t+1) ] (13)

Where n_t represents the expected discounted value of an additional unit of N_j, while
v_t signifies the expected discounted value of expanding assets. In addition, the gross
growth rate of net worth of bank j is denoted by z_(t,t+1) and the gross asset growth rate

(loan portfolio value) is represented by x_(t,t+1) using the following equations:

X (t,t+1)=(Q (t+1) S_(Gt+tHMQ tS jt) (14)
z (tt+1)=N_(t+1yN jt (15)
Consequently, we can rewrite Equation 10 as follows:

v tQ tS jttn tN jt>AQ tS jt (16)

If this restriction is upheld, then the assets the bankers can acquire depends positively
to their equity capital.
Q tS jt=n_t/(A_t-v_t) N_jt=¢_tN_jt 17)
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The (private) leverage ratio, denoted by ¢ in this equation, represents the private assets to

equity ratio. Equation 18 provides an expression for the progression of the banker’s net
worth.
N_(jt+1)=[(R_(kt+1)-R_(t+1) ) ¢_t+R_(t+1) IN_jt (18)

The values of x_(t,t+1) and z_(t,t+1) are thereby reformulated according to the

subsequent equations:

z_(tt+1) =N_(t+1)/N_jt= [(R] _(kt+1) [-R] _(t+1))¢_t+R_(t+1) (19)
X_(tt+1) =(Q_(t+1) S_(t+1))/(Q_tS_t)=(¢_(t+1) N_(jt+1))/ [o_tN] _t=¢ (t+1)/ [¢_t
]z (tt+1) (20)

Since the constituents of ¢_t are not contingent upon the particular attributes of the firm,
the following individual demands can be added together to ascertain the total demand for
bank assets:

[Q_tS] _t=¢_tN_t (21)

A fraction f(1-0) of bankers exit and allocate the accumulated profits among their
households during each period. A similar process occurs whereby bankers are appointed to
workers at random, ensuring that the proportion of bankers remains constant. The following
outcome will result from denoting the net worth of new banks as N_nt and the net worth of
existing banks as N_et:

N_t =N_et+N_nt (22)

The households transfer the ratio w(1-0) of their asset values to new banks during each
period. Therefore, the net asset value of new banks compared to existing banks is
ascertained by Equations 23 and 24:

N_et = [0 [(R] _kt [-R] _t¢_(t-1)+R_t] [-N] _(t-1)] _ (23)
N nt =0Q tS (t-1) (24)

Where o is the parameter used to determine the steady state ¢.

b) Shadow Banking

As stated in the preceding section, this model divides the financial intermediations into two
distinct sections: conventional banking and shadow banking. To clarify, the aggregate
amount of lending in the financial system (Q_t S_t) is calculated by adding the following:
traditional banking lending (Q_t S_t"b) and shadow lending (Q_t S_t"sh):

Q_tS th=Q tS_t"b+Q tS_tsb (25)
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In contrast to conventional banking institutions, which are subject to limitations on
lending, shadow banking operates without such constraints and are not face with tight
central bank regulations, such as the capital adequacy ratio.

It is assumed that shadow banking accounts for y_t percent of financial intermediation
(lending) during period t. Therefore, Equation 25 can be expressed as follows:

QtS th=¢ tN tty tQ tS t"=¢ ctN_t (26)

Where the leverage ratio of traditional banks is denoted by ¢ _t, while the leverage ratio
of all financial intermediaries (both shadow and traditional) is represented by ¢_ct. The
equation can be expressed as follows:
o_ct=1/(1-y t)¢_t (27)

Gertler & Karadi (2011) state that the variable y_t is determined using Equation 28:

v t=y_+VE t[ [(logR] _(kt+1) [-logR] _(t+1))- [(logR] _k [-logR)_] (28)

Where v is the percentage of shadow intermediation in the steady state.

4-3. Intermediate goods firms
A producer of intermediate goods is a non-financial firm that sells intermediate goods to
retailers and operates under perfect competition. The firm grants capital K_(t+1) at the end
of period t for utilization in the production process of the subsequent period. The firm is
permitted to sell its capital in the market at the of period t+1. As there are no adjustment
costs, capital choice problem of the firm remains static. Firm’s capital is provided by
borrowing from financial intermediaries, including both shadow and traditional banking.
Due to the fact that the return of financial sector operations is distributed as profit to
shareholders, the firm’s profit is zero. Thus, the total capital of firms is equivalent to the
aggregate amount of lending by both traditional and shadow banking institutions.
Q_tK (t+1)= [Q_tS_t] _ (29)
The firm produces output Y in each period by utilizing labor L and capital K. Equation
30 provides the output when total factor productivity (technology factor) is denoted by A,
the rate of capital utilization is denoted by U, and the quality of capital is denoted by & (so
EK is effective capital utilization):
Y t=A_t( [U t&tK] t)'aL t'(1-0) (30)
P_mt denotes the price of intermediate goods produced by the firm. Also, the
replacement price of capital utilized in each unit remains constant. Firms encounter the
constraint of funds provided by financial intermediaries (capital) for manufacturing

purposes. Thus, the firm maximizes its profits using Equation 31.:



|
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K(K_(t+1),L_t) [=pmax] 70} [E t T (i=0)"x

[BriA (tt+1) ] [P_mtY_t+(Q_t-5)
U té tK t-W tL t-R kt K tQ (t-1)]] (31)
While there is no profit for the firm, it pays capital return to the banks. Given E_t
BA_(t+1) by ¥ (E_t BA_(t+1)=¥) and according to equation 30, we can solve the first-
order condition as below:
(dK (K_(t+1),L_t)/(dK t )=PP_(mt+1) aA (t+1) & (t+1) [U (t+1) (U _(t+1) & (t+1)
K_(t+1))] o-1) [L_(t+1)] M1-0)+P(Q t-8) U t & (t+1)-¥R_(kt+1) Q t=0  (32)
R (kt+1) Q t=P_(mt+1) a Y (t+1)/K (t+1) HQ (t+1)-0)U_(t+1) & (t+1) (33)
To determine R_(kt+1), we can rewrite equation 33 as equation 34:
R_(kt+1)=([P_(mt+1) a Y_(t+1)/ [E tK] _(t+1) +(Q_(t+1)-8)U_(t+1) J&_(t+1))/Q t
(34)
With optimization and consideration of capital constraints, the capital utilization rate
and labor demand of the firms during period t can be stated as Equations 35 and 36
respectively:
PmtaY_t/U t=5(U_t)e tK_t (35)
P_mt(1-a)Y t/L t=W t (36)
The residual capital stock is quantified as Q_(t+1)-6(U_(t+1) ) & (t+1) K (t+1). The
& (t+1) shock provides the source of volatility in capital returns. Furthermore, the current

value of the asset is typically depending on the expected future path of & (t+1).

4-4. Capital Producers
At the end of period t, capital producing firms purchases capital from producers of
intermediate goods and proceeds to manufacture and build new capital goods subsequent
to repairs and renovations. The replacement cost of capital that has been depreciated is
equal to 1. the cost of new capital is Q_t. No adjustment costs are associated with
refurbishing capital, whereas the production of new capital incurs an adjustment cost.
Assumptions underlying the model posit that households hold ownership of the capital and
are entitled to accrue interest on it.
The net capital created can be expressed as Equation 37, where |_t represents the gross
capital produced:
I_nt=I_(t)-8(U_t) [& tK] _t (37)
When |_ss denotes the steady state of investment, the discounted profit of the capital

goods producer is derived by maximizing Equation 38 subject to Equation 39:
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(At A (1] [(Qr1) Lnt-
f((I_nt+l_ss)/(I_(nt-1)+1_ss ))(I_nt+1_ss)]]  (38)
[st.1] nt=I_(t)-8(U t) [ tK] _t (39)
Where f(1)=Ff (1)=0 and f'(1)>0. I_nt denote specific shocks, I_ss denotes the steady
state of investment and d(U_t ) & t K_t shows the value of capital replacement. The first-

(I_nt=] 0} [maxif}  E_t ¥ (=t

order condition for the price Q_t is given by the derivative of 38 equations with respect to
I_nt (see Gertler and Karadi, 2011). To solve it, we can expand equation 38 as follows:
(1_nt=] {70} [maxifo} E t [(Q_t-1) I_nt-f((I_nt+l_ss)/(1_(nt-1)+I_ss ))(I_nt+l_ss )]+E_t
Br A_(t,t+1) [(Q_(t+1)-1) L_nt-f((I_(nt+1)+I_ss)/(1_nt+1_ss ))(I_(nt+1)+1_ss )]+---] (40)
Since the third and subsequent sentences do not include the term 1_nt, then their
derivative is zero with respect to this variable. Denoting f((I_nt+I_ss)/(I_(nt-1)+l_ss)) by
f(.)and E_t BA_(t+1) by ¥ the first order condition is:
Q_t-1-f(.) 1/(1_(nt-1)+I_ss) (I_nt+1_ss )-f(.)-¥F () (1I_(nt+1)+I_ss)/(I_nt+]_ss))*2=0
(41)
Q_tis obtained by solving this equation:
It produces the subsequent relationship for Q_t:
Q_t=1+f()+(Lnt+l_ss)/(I_(nt-1)+1_ss ) ' ()-E_t B~ A _(tt+1) [((I_nt+]_ss)
I(I_nt+1_ss))] ~2 7 (.) (42)

4-5. Retailers

These firms buy intermediate goods from the producer at the price of P_mt and produce
final goods. The final good Y_t is a CES combination of differentiated retail firms, that
using intermediate goods (as the input), produce the final good by Equation 43:

Y =[] 0» Y fiN((e-1)/e) df] 17(e/(e-1)) (43)

Where Y _ft is the produced goods by firm f. The parameter ¢ is the elasticity of
substitution between goods. By minimizing the cost by consumer of the final product
Equations 44 and 45 are as follows:

Y _ft=(P_ft/P_t )N-¢) Y _t (44)
P =[] 07 [P_ftA(1-¢) df] 1M(1/(1-e)) (45)

In fact, the firm producing the final product needs a unit of intermediary goods to
produce a unit of output. Therefore, the final cost of these firms is equal to the relative price
of the intermediate good P_mt. The nominal rigidity of prices is included in the model in
such a way that in each period the firm can adjust prices with a probability of y-1. These
firms determine the optimal price P_t"* by solving the following equation:
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(max ] i [Et 3 (t=0) e
[T_(k=1)"
Where nt_t is the inflation rate of period t-1 to period t. The first order condition gives
the Equation 47.
Y (=00 [yM priA_(tt+1) ] [(P_t"*)/(P_(t+) ) [T (k=)
)-uP_(mt+i) ] Y (ft+i)=0 (47)

Iy BN A (D) ] [(P_M)P_(t+H)N )
(1+71_(t+k-1))My_p ) -P_(mt+i) ] Y_(ft+i) ] (46)

In this regard, the p parameter is equal to:
p=e/(g-1) (48)
Using the law of large numbers, equation (49) is obtained to determine the change in the
price level:

P_t=[(1-y) (P_t"* )*(1-e)+y(IL_(t-D)(y_p ) P_(t-1) )*(1-€) ]"(1/(1-€)) (49)
4-6. Government and Monetary Authority

It is assumed based on the findings of Keshavarz’s (2018) that the government finances
its expenditures by oil export revenues, money creation, and taxation., Therefore, the
government budget constraint is as follows:

G_t=0_t+T_t+(M_t-M_(t-1))/P_t (50)
Where G_t and O _t follow the AR(1) process:

G_t=(1-p 2)G _(t-1)tp g G sste t'g

O t=p 00 (t-1)+e t"o

Monetary policy is typically established in DSGE models by the Taylor rule. However,
in the majority of domestic studies that have applied the DSGE model to Iran’s economy,
this rule has been deemed invalid in light of the circumstances governing Iran’s economy
and the mandatory interest rate determination. As a result, alternative methods have been
utilized for the monetary policy rule. Typically, the money growth rate is incorporated as
a policy variable in such analyses.

The framework for targeting inflation, which the Central Bank of Iran implemented by
June 2020, places emphasis on the market’s role in determining the exchange rate. In
pursuit of this objective, the central bank has implemented open market operations as its
primary mechanism, with interbank market interest rates serving as one of the instruments
to accomplish this.

In light of this and in accordance with the Central Bank of Iran’s new guidelines, the
monetary policy rule in the current model is regarded as a straightforward Taylor rule.
Although some studies (like: Chenarani et al., 2023) have used Taylor rule for Iran’s
economy. But so as to be more compatible with Iranian economic conditions, as stated in

Farzinvash et al., (2014), parameters related to the dependence of interest rates to output-
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inflation gap being considered as below normal level. Because the interest rate in Iran is

largely determined mandatory and has less dependence on the output-inflation gap (as
stated in the Taylor rule). Therefore, the monetary policy rule is mathematically expressed
as Equation 51:

i_t=1_(t-1)" (/B n_t"(x_m) ) (1/PYw"(x_y ) ) (1-p) e_i (51)
Where e _i denotes the interest rate shock. Moreover, given Iran’s economy, it seems that,
the money growth rate be considered as a policy rule. Alternatively, monetary policy can
be implemented through the regulation of the nominal growth rate of money. The money

supply growth rate is determined by an AR (1) process:

M t=p m 7} [M"_(t-1)+(1-p m)(M"_t)+p me t"m ] (52)
Fisher’s equation is defined as follows:

1+i_t=R_(t+1) E_t ( [1+x] _(t+1)) (53)
The market clear condition is ultimately illustrated as follows:

Y _t=C_t+|_t+G_t (54)

5. Model Analysis and Results

Most of the structural parameters utilized in this study are taken from Gertler & Karadi
(2011). The value of some parameters has been adjusted based on the structure of Iran's
economy. For example, the steady state ratio of government spending to GDP is considered
to be 0.12 instead of 0.2 based on research calculations. The values of the parameters are

presented in Table 1.

Table 1. Model parameters

Symbol Value Description Source

Households

B 0.990 Discount rate GK (2011)

h 0.815 Habit GK (2011)

xHH 3.409 Relative utility weight of labor GK (2011)

@ 0.276 Inverse Frisch elasticity of labor supply GK (2011)

Banks

1 0.381 Fraction of bank assets that can be GK (2011)
diverted

© 0.002 Proportional transfer to the incoming GK (2011)
banks

0.972 Survival rate of a banker GK (2011)

The leverage ratio parameter for shadow | Model

v 400 o
banks calibration
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Symbol Value Description Source
Goods Producers
a 0.330 Effective capital share GK (2011)
é 0.025 Depreciation rate GK (2011)
€ 4.167 Elasticity of substitution GK (2011)
y 0.779 Probability of keeping prices fixed GK (2011)
Yp 0.241 Price indexation GK (2011)
n 1.728 Elasticity of investment adjustment cost | GK (2011)
Government
G Steady state proportion of government Research
/ 0.12 ; .
Y expenditures calculations

K 11 Inflation coefficient of Taylor rule Mo_del .

' calibration

- Model

Ky 0.1 Output gap coefficient of Taylor rule calibration
Pi 0.8 Smoothing parameter of the Taylor rule GK (2011)

To assess the impact of shadow banking on monetary policy effectiveness, we analyzed
two distinct scenarios: one without shadow banking and another incorporating shadow
banking. These scenarios were used to evaluate how policy shocks—specifically changes
in interest rates and money growth—affect key real variables (investment and output) as
well as the inflation rate. The results are presented in Figures 4 and 5. Since the model is
log-linearized, both the shocks and the deviations from the steady state can be interpreted

as percentage changes.

5-1. Negative Money Growth Rate Shock

Fig. 4: Macroeconomic variables responses to a negative money growth rate shock.
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Figure 4 illustrates the dynamic responses of output, investment, and inflation to a 5%
contractionary money growth rate shock, comparing two scenarios: one without shadow

banking (solid black curve) and another with shadow banking (dotted red curve).

5-1-1. Baseline Scenario (Without Shadow Banking)
As expected, the contractionary policy (decreasing money supply growth) leading to
declines in investment, aggregate demand, and output. Because this policy reduces bank
lending capacity, thereby reducing the investment expenditures of enterprises and
household consumption costs via the credit channel. As aggregate demand declines, the
output will also decrease. With a five percent negative shock to money supply growth:
Output drops by 0.035% from its steady state, persisting for 40 periods. Investment
initially falls by 0.045% but fully recovers after 19 periods. Inflation declines steadily until
the 10th period, remaining below the steady state thereafter. These results align with
conventional monetary transmission theories, where reduced credit availability suppresses

economic activity.

5-1-2. Shadow Banking Scenario

When shadow banking is introduced, the model results reveal significant deviations from
the baseline due to the unregulated nature of shadow credit intermediation. Unlike in the
baseline, investment rises by 0.07% (peaking at the 10th period) before gradually
declining—yet never fully reverting to steady-state levels. This reflects credit substitution:
as traditional bank lending contracts, firms and households turn to shadow banks for
financing, offsetting part of the credit reduction. Indeed, when the lending capacity of
traditional banks decreases, households and small and medium-sized enterprise (SMES) are
unable to secure financing through alternative means (e.qg., issuing shares or bonds), they
resort to the riskier practice of shadow banking. In this way, a portion of the credit reduction
in conventional banks is offset.

In this scenario output still falls, but the decline is smaller than in the baseline, and the
effect dissipates after just 11 periods (versus 40 in Baseline Scenario). The attenuation
stems from partial credit replacement by shadow banks, though reduced government
spending and consumption still weigh on aggregate demand. Inflation drops by only 2%
(versus 7% in the baseline), with effects vanishing almost immediately. This suggests
shadow banking dampens monetary policy’s price-stabilizing effectiveness, as unregulated

credit softens demand-side pressures.
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This finding supports Mazelis (2015) and Le et al., (2022), highlighting the divergent

lending behaviors of shadow and traditional banks under monetary shocks.

5-2. Positive Interest Rate Shock
The response of economic variables to a contractionary policy involving a positive interest

rate shock is depicted in figure 5.

Fig. 5: Macroeconomic variables responses to a positive interest rate shock

5-2-1. Baseline Scenario (Without Shadow Banking)

According to these findings, in the first scenario (without shadow banking), the response
of investment and output to an interest rate shock is consistent with expectations. Consistent
with standard economic theory, a 5% positive interest rate shock leads to output Decline.
As a result of this policy output falls immediately, reaching 5% below steady state within
2 periods, and recovers after 20 periods. The response of investment to this shock is
stronger than that of output. Investment declines sharply by 20% below steady state (also
within 2 periods), reflecting higher sensitivity to borrowing costs. Inflation decreases by
0.2% with a 9-period lag, aligning with conventional monetary policy transmission. These
results confirm that higher interest rates suppress economic activity by raising borrowing
costs, reducing demand, and dampening price pressures—a typical channel of monetary
tightening.
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5-2-2. Shadow Banking Scenario

When shadow banking is introduced, the dynamics deviate sharply from expectations. In
case of contractionary policy of raising interest rate, instead of declining, both output and
investment increase in response to rising interest rates. Shadow banks—unconstrained by
regulatory or interest rate policies—expand lending to offset the contraction in traditional
bank credit. Their ability to outpace the decline in conventional lending creates a net
increase in available credit.

In response to the interest rate shock, output immediately begins to increase and reaches
a maximum after 11 periods (7% increase from the steady state). This increase is persistent
and never returns to the steady state level. The impact of this shock on investment is greater
than on output, with an increase of 40% after 10 periods.

Inflation rises by 0.2% indefinitely, contrasting with the disinflationary effect in the
baseline model. This suggests shadow banking counteracts central bank tightening, as
easier credit access sustains demand-side price pressures.

The findings of this study provide support for the hypothesis that shadow banking
mitigates the impact of monetary policy on macroeconomic variables. These findings
underscore the need for policymakers to account for shadow banking’s growing role in

credit markets when designing and implementing monetary measures.

6. Conclusion

This study examined the impact of shadow banking on monetary policy transmission in
Iran using a DSGE framework. By analyzing two scenarios—one excluding and another
incorporating shadow banking—we assessed how monetary policy shocks (a reduction in
money supply growth and an increase in interest rates) affect key macroeconomic variables:
output, investment, and inflation. Our findings reveal that shadow banking significantly
diminishes the effectiveness of monetary policy, altering both the magnitude and direction
of policy impacts.

With a money supply contraction, in the scenario without shadow banking, a reduction
in money supply growth led to declines in investment, output, and inflation, consistent with
conventional monetary theory. With shadow banking scenario, Investment paradoxically
increased, as shadow banks compensated for—and even surpassed—the reduction in
traditional bank lending. Also, the effects on output and inflation were weaker, with smaller
deviations from steady-state levels compared to the baseline scenario.

In the case of positive interest rate shock, in the absence of shadow banking, higher

interest rates reduced output and investment, with inflation declining as expected. In this



case, the output and investment variables experience a negative deviation from their steady
state values and subsequently decline. Additionally, the effects of this stimulus diminish
after approximately 10 periods, and they revert back to their steady state value.

However, shadow banking not only undermine the impacts of this policy but also
adversely effects on investment and output in comparison to the traditional banks.
Investment and output rose in response to the interest rate shock, as unregulated shadow
credit offset the contraction in traditional lending. Inflation increased permanently,
contradicting the disinflationary outcome of the baseline model.

The results demonstrate that shadow banking undermines monetary policy transmission
by: 1- Blunting investment and output responses through alternative credit channels; 2-
Shortening the duration of policy effects; 3- Reducing inflation control efficacy,
complicating central banks’ stabilization efforts.

These results highlight a critical challenge for Iranian policymakers:

Shadow banking undermines monetary control by blunting or reversing policy
transmission mechanisms.

Stricter regulations on traditional banks could inadvertently expand shadow
banking activity, further eroding policy efficacy.

Policymakers must account for non-bank intermediation when designing measures,

as ignoring its role risks unintended consequences.
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