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Abstract  

The impact of international sanctions on interest rates as a measure to avoid the international 

sanctions has received less attention. Defensive interest rate is defined as fluctuations in interest 

rates due to speculation. These behaviors are more prevalent under international sanction 

conditions, especially in foreign exchange transactions. Thus, it is possible to pose the question of 

how the optimal interest rate should evolve in sanctioned economies when sanctions are being 

applied.  

In this research, first, a dynamic programming model is used to define the intensity of international 

sanctions as a function of trading time conditions. From the solution of this research model, a new 

concept of defensive interest rate is introduced in terms of defensive interest elasticity, which is 

estimated with the help of the sanctions intensity parameter. Next, following the methodology 

developed by the authors, the sanctions intensity stochastic variable is calculated by summing the 

numbers of different sanctions according to version 4 of the Global Sanctions Database. To 

estimate the sanctions intensity parameter for the period 1979 to 2023 for Iran and 1993 to 2023 

for Russia, the AR (1) model was selected among the Box-Jenkins models, in Eviews software. 

According to the research findings, if the intensity of sanctions increases by one percent in Iran 

and Russia, the interest rate should decline by 0.89 and 0.97 percent, respectively. The findings 

indicate that in Russia, there have been more periods of decreasing interest rates, compared to 

Iran, when sanctions were intensified.  
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Introduction  

Sanctions are a comprehensive system of punishment within the realm of foreign policy. They are 

a popular tool for countries, either individually or with the assistance of international 

organizations, to achieve a variety of goals [Hatipoglu, Peksen, 2016]. Sanctions are still a subject 

of controversy as to their efficiency. On the one hand, some studies such as Wang et al. [2019], 

Hatipoglu and Peksen [2016], and Itskhoki and Mukhin [2022] support the influence of sanctions 

on economic factors while, Drezner [1999], Egger et al. [2024], Kholodilin and Netšunajev [2019], 

also show that sanctions do not influence economic indicators. 

Economic sanctions often impact foreign exchange transactions. They have the potential 

to incite speculative attacks in the foreign exchange market, leading to depreciation of the domestic 

currency of the sanctioned country [Hatipoglu et al., 2023].  

The central bank employs interest rate defense, borrowing defense, and direct intervention 

in the foreign exchange market to protect against such attacks. In a defensive borrowing strategy, 

the central bank halts the speculative attack by borrowing enough foreign reserves to repurchase 

its existing monetary supply. Following a speculative attack, the monetary authority may intervene 

directly in the foreign exchange market and reduce the exchange rate volatility by buying or selling 

foreign exchange reserves or indirectly by adjusting the interest rate. This kind of policy to 

counterbalance the exchange rate fluctuations with the help of changes in the interest rate is called 

the 'defensive interest rate' [Dobrynskaya, 2008; Drazen, 2000]. Since the exchange rate is 

sensitive to the conditions of international sanctions, the interest rate can be regarded as a 

protective measure against speculative actions under international sanctions. 

According to the Global Sanctions Database2 , in June 2023, sanctions against Iran and 

Russia have increased rapidly in the past decade compared to previous decades. As sanctions have 

escalated, World Bank data indicates that exchange rates in these two countries have risen sharply 

over the years. Russia and Iran have adopted two policies: reducing interest rates and increasing 

interest rates. Should interest rates in Russia and Iran be decreased or increased? 

Concerning changes in interest rates, the theory of defensive interest rates postulates that 

an increase in interest rates assists a country in defending its exchange rate because it greatly 

increases the cost of holding foreign currency and thus discourages speculative attacks on the 

currency. Furthermore, higher interest rates can signal the monetary authority's commitment to a 

fixed exchange rate. However, this perception changed after the Asian crisis. Some critics have 

noted that it is paradoxical to raise interest rates since it hurts the economy. As the cost of high 

interest rates rises, the signal of the monetary authority weakens, and there is a higher expected 

depreciation of the currency, hence more pressure from the speculators. Thus, if the economy is 
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Kirikakha et al. [2021], the data of this database has been used. 

 



 

sensitive to the impact of higher interest rates, the monetary authority's actions may actually raise 

the probability of a successful speculative attack rather than reduce it [Goderis, Ioannidou, 2008]. 

Sanctions, for instance, are the right policy measures in crises to help the economy bounce back 

quickly. However, the economy may take years to deal with crises with incorrect policy.  

Previous case studies on Iran [Roudari et al., 2023; Mousavi et al., 2021; Jonaghani et al., 

2021; Heydarian et al., 2021; Laudati, Pesaran, 2023; Zamani et al., 2024; McDonald, Reitano, 

2016] have examined the effects of sanctions on economic variables such as economic growth, oil 

export revenues, Iranian currency value, inflation, production, employment, defense expenditures, 

and the stock market. Similarly, for the Russian economy [Dreger et al., 2016; Kholodilin, 

Netšunajev, 2019; Bali, Rapelanoro, 2021; Shirov et al., 2015; Nikulina, Kruk, 2016; Korhonen et 

al., 2018] the effects of sanctions on the Russian ruble, production and exchange rates, industrial 

prices, trade and economic relations, oil and gas industry, and food exports have been studied. 

Despite a significant number of studies on the political and economic impact of imposed sanctions, 

no precise analysis of the impact of sanctions on interest rates as a defensive tool in Iran and Russia 

has been developed. The present study aims to fill these gaps. The questions now are: How should 

interest rates change in the event of sanctions? What quantitative index can be used to measure the 

intensity of sanctions? How does the sanctions intensity index relate to interest rates? 

A new model, the Sanctions-Time Model, has been introduced to estimate the opportunity 

cost of money, and address research questions.  In this model, sanctions intensity is extracted as a 

variable affecting transaction time. By solving the research model, a new concept of defensive 

interest rate is introduced as defensive interest elasticity, which is measured based on the sanctions 

intensity parameter. To index sanctions intensity, an aggregation of all sanctions imposed against 

the target country is used building upon Ranjkeshan's work [2023]. 

Using the Box-Jenkins method, the sanctions intensity parameter is estimated using a first-

order autoregressive model for the period 1979 to 2023 for Iran and 1993 to 2023 for Russia. The 

results indicate that as sanctions intensify, interest rates should decrease. Therefore, Russia 

experienced more periods of decreasing interest rates compared to Iran as sanctions increased. 

2. Literature review 

2.1. Quantitative Approach to Economic Sanctions 

Hufbauer et al. [2009] put forth a conceptual structure for evaluating sanction potency. 

They have used qualitative and quantitative indicators to assess the success or failure of sanctions. 

In one of the quantitative indicators, they have introduced the percentage of sanctions that have 

achieved their objectives as the sanctions success rate. Sarau [2024] estimated a quantitative value 

for the effects of sanctions by multiplying the dummy variable for the sanctioned countries and 

the dummy variable for the post-sanction period. Dreger et al. [2016] have established a sanction 

index for the Ukrainian crisis case. This index has been expanded in Kholodilin and Netšunajev 

[2019]. This composite index is the aggregation of dummy variables over time. The dummy can 

be equal to one, two, or three, depending on the sanction type. Bali and Rapelanoro [2021] added 

an economic leverage and time factor to the sanctions index in order to complement the previous 

two works using a composite index. They have criticized Dreger et al. [2016] for not giving the 



 

sanctions a proportionate weight. In these previous studies, the authors' personal opinion has been 

applied in weighting the types of sanctions, which can be criticized by other researchers. 

In our study, following by Ranjkeshan's work [2023] method, in order to avoid the authors’ 

personal opinions for the sanction weighting, we first calculate the severity of sanctions imposed 

by each country to Iran and Russia for a certain period of time. In this way, we multiply numbers 

of sanctions of state or country countries by numbers of different sanctions, as the weights of 

sanctions, including trade, arms, military, financial, travel and other sanctions for each country 

sent the sanctions to Iran and Russia. 

Then we integrated these severity sanctions for each year to make a quantitative time series 

of severity of sanctions. We then apply Box-Jenkins models to determine the proper model to 

estimate parameter of severity of sanctions imposed against Iran and Russia. All calculations are 

presented at the annexes.  

2.2. Defensive Interest Rate 

There is a belief that increasing interest rate during exchange rates fluctuations, decreases 

the motivations for speculative activities on the domestic currency. By increasing interest rates 

foreign investors stimulate investment, thereby reducing the motivations to hold domestic currency 

for buying and selling in exchange rates due to price increase. This stabilizes exchange rate 

volatilities [Sarpong et al., 2021]. The study by Kraay in 2003 which analyzed 75 samples of 

countries experienced speculative attacks revealed that the common belief that increasing interest 

rates can stop such attacks is ambiguous. There is evidence both supporting and refuting the 

effectiveness of this policy. For example, in 1992, Sweden faced speculative attacks against the 

krona between July and August.  Swedish monetary authority responded by raising increased the 

central bank’s marginal lending rate in September which successfully deterred speculative 

motivations. However, during the East Asian financial crisis in 1997, Korea encountered 

speculative pressures against its national currency. The policy implemented in this case failed to 

address [Kraay, 2003]. Russia experienced balance of payment crisis in 1998. Therefore, its prices 

responded to exchange rate fluctuations. In this case, the role of monetary policy should not be 

overlooked [Dobrynskaya, 2005]. In response to currency crises precipitated by speculative 

onslaughts, monetary authorities may opt for direct intervention in foreign exchange markets, 

addressing exchange rate fluctuations through purchasing or selling foreign currency reserves or 

indirectly through interest rate adjustments. This policy of smoothing exchange rate volatility via 

interest rate modulation is termed the "defensive interest rate" strategy [Dobrynskaya, 2008].  

The conventional wisdom argues that an increase in interest rates could help a country 

defend its exchange rate against speculative attacks. In sanctioned environments where exchange 

rates exhibit an appreciation, monetary authorities view interest rate hikes as a means to elevate 

the opportunity cost of foreign currency holdings, thereby curbing currency speculators' inclination 

to flood the foreign exchange market [Goderis, Ioannidou, 2008]. Sanctions imposed by the 

European Union and the United States due to tensions between Ukraine and Russia, had a direct 

impact on Russia’s interest rate [Bali et al., 2024]. They also affected the exchange rate due to 

import and export restrictions, asset freezes and trade embargoes [Eichengreen et al., 2024]. 



 

Diverse studies exist on the efficacy of defensive interest rates. Scholars such as Eijffinger 

and Karatas [2012] suggest that the nature of the defensive strategy may vary depending on the 

generation of the currency crisis. Therefore, the severity of a crisis impacts on the interest rates.  

A review of existing literature reveals a dearth of studies examining how interest rates 

could serve as a defensive mechanism against sanctions. 

2.3. Interest Rates and Sanctions 

Daniëls et al. [2011], utilizing a modified global game theory model to examine defensive 

interest rate behavior during currency crises, conclude that defensive interest rates increase the risk 

associated with speculation. This may suffice to deter speculators when fundamental factors 

remain relatively robust. Goderis and Ioannidou [2008], employed a probit model for the period 

1986-2002 to assess the interest rate increases in defending exchange rates against speculative 

attacks. Their findings confirm that the effectiveness of monetary policy in defending fixed 

exchange rates depends on short-term debt levels. Dobrynskaya [2008], in examining optimal 

policy under price stickiness and exchange rate fluctuations, utilizes a sticky-price general 

equilibrium model for an open economy, focusing on defensive interest rates against currency 

crises in the United States. The study concludes that the optimal interest rate response to exchange 

rate shocks is positively correlated with volatility and negatively correlated with price stickiness.  

Given the contradictory effects of sanctions on macroeconomic variables, examining how 

imposed sanctions affect the interest rate as a defensive tool is necessary and essential. A review 

of existing studies revealed that the effect of sanctions on the important variable of interest rates 

for the Iranian economy has received less attention from researchers, and no study has been 

conducted on this topic for the Russian economy. This study has both theoretical and practical 

contributions. In terms of theory, it estimates the effect of sanctions on interest rates as a defensive 

tool against sanctions within the framework of a sanctions-time model using dynamic 

programming and introduces the concept of partial elasticity of defensive interest to sanctions. Its 

practical contribution is measuring the intensity of sanctions, where first an index for sanction 

intensity is defined, and then the sanction intensity parameter is estimated using a first-order 

autoregressive model. Subsequently, the economies of Iran and Russia are examined and compared 

in terms of the interest rates employed under sanctions conditions in light of the research findings. 

None of the previous studies have used this method to present both theoretical and practical the 

contributions.  

3. Methodology and Data 

This section begins by introducing three approaches to money inflow in the household 

utility function. This is achieved in order to justify the choice of the shopping-time model to 

determine the relationship between sanctions and the interest rate. Then, we argue how sanctions 

may increase transaction costs according to shopping-time model. Finally, the sanction-time model 

is derived. 

In the next section, the sanction intensity parameter is estimated by first indexing, the 

sanction intensity. Subsequently, the sanction parameter is estimated using econometric models. 



 

3.1. A Sanctions-Time Model 

Regarding the inclusion of money in the household utility function, three approaches have 

been explicated in dynamic general equilibrium models: 

Based on Sidrauski's [1967] theories, the first approach assumes that money has direct 

utility; thus, money enters the utility function of economic agents. These types of models are called 

Money in Utility (MIU) function models. The second approach focuses on the concept of 

transaction costs (TC), which arise from asset exchanges according to Baumol [1952] and Tobin 

[1956], as well as goods exchanges based on Kiyotaki and Wright [1989]. In this approach, the 

demand for money aims to reduce transaction costs. Additionally, in the views of Brock [1974], 

and Croushore [1993], money and time are combined to produce transaction services for accessing 

consumer goods. These models are known as shopping-time models, which posit that transactions 

are costly and money can reduce these costs. In these models, time is considered the transaction 

cost of purchasing; money can increase leisure time by reducing the time spent on shopping, thus 

indirectly entering the utility function. Based on Samuelson's [1958] theories, the third approach 

considers money like other assets that transfer resources between individuals. In fact, money serves 

as a medium of exchange used to purchase goods. In these models, known as Cash-in-Advance 

(CIA) models, in addition to the standard household budget constraint, a cash-in-advance 

constraint is also incorporated into the modeling [Walsh, 2017]. 

The shopping-time model is based on the assumption that money facilitates transactions 

and thereby reduces the amount of time and/or energy required in the process of 'shopping' 

[McCallum, Goodfriend, 1987]. In other words, money reduces transaction costs. On the other 

hand, the imposition of economic sanctions increases transaction costs due to factors such as the 

marginalization of licit commerce and economic activity [Neuenkirch, Neumeier, 2015], 

disrupting trading routes and trading ties with suppliers or customers [Bove et al., 2023]. 

Since it is assumed that sanctions increase the transaction costs of purchases in our model, 

which in turn lead to longer transaction times, this study utilizes a shopping-time model to 

incorporate the effect of sanctions. The model is called the sanctions-time model. 

In a shopping-time model, the utility function of the representative household can be 

represented as follows: 

𝑈(𝑐. 𝑚. 𝑙) = 𝑉(𝐶. 𝑙)                                                                     (1) 

Thus, consumption (c) and leisure time (l) are two decision variables in the utility function. 

Leisure time (l) is equal to: 

l=1-𝑛𝑤-𝑛𝑠                                                                                      (2)  

𝑛𝑠 = 𝑔(𝑐, 𝑚)  ,                    0 < 𝑛𝑠 < 1                                     (3) 

𝑔𝑐 > 0 

𝑔𝑚 ≤ 0 



 

Where nw is work time, and ns is time for shopping or transactions. ns is positively related 

to the level of consumption and negatively related to the real money balances. In other words, 

money saves time that would have been used in shopping or in making transactions. 

With the imposition of sanctions, including financial and trade sanctions, obstacles to trade 

will be created. For example, under sanctions, a trading company must employ various routes to 

circumvent sanctions and conduct transactions for ordinary dealings. Therefore, it increases 

uncertainty when choosing the best or new routes, leads to trades that take longer to complete.  

Political Institution also can influence transaction costs during sanctions. For example, 

democratic institutions can improve trust among agents and lead to decreasing transaction cost of 

sanctions [Morrow et al. 1998 ; Lektzian, Souva, 2001]. 

From a shopping-time perspective, it is argued that sanctions increase transaction costs by 

prolonging transactions or shopping (trade) time. Therefore, this model is modified to present 

sanctions as a factor accurately reflecting their impact on trade. The sanction function, si, increases 

trade costs by prolonging transactions or shopping time (g). Drawing inspiration from the works 

of Bastanifar [2024a; 2024b] and Bastanifar et al. [2024], who incorporated the effect of shocks 

on household preferences in a shopping-time model, the sanction function is introduced as a shock 

to shopping time. 

The sanction function is incorporated into the shopping-time model as an enhancer of 

shopping time: 

𝑛𝑆 = 𝑆𝑔(𝑐. 𝑚)                                                                             (4) 

𝑆 = 𝑠−𝜌                                                                                         (5) 

ρ is the sanction intensity, which is scaled between zero and one for convenience. Using 

equation 4, the time taken in shopping or transactions rises with the sanction intensity and hinders 

trade, ns. Here, sanctions are introduced into the model as a function that increases shopping time. 

𝐸𝑡 ∑∞
𝑗=0 𝐵𝑗𝑢[𝑐𝑡+𝑗 , 1 − 𝑛𝑤

𝑡+𝑗 − 𝑔(𝑐𝑡+𝑗. 𝑚𝑡+𝑗)𝑆]      0 ≤  𝛽 ≤ 1                (6)  

The above relation represents an intertemporal utility function for a representative 

household. E stands for expectation, which shows that a social planner makes a decision with some 

degree of risk concerning the future. ct is per capita consumption at time t, and β is the time 

preference rate. 

𝐴𝑡 = 𝜏𝑡𝑁𝑡 +
(1+𝑖𝑡−1

𝑔
)𝐵𝑡−1

𝑔

𝑃𝑡
+

𝑀𝑡−1

𝑃𝑡
                                                                                                 (7) 

At is non-human wealth, τt is a transfer payment, and B is government bonds that are floated 

to finance deficits. 1 + 𝑖𝑡−1

𝑔
 is the yield paid on the previous period's bonds, which is funded through 

bonds. Pt is the price index, M (t-1) is the international money stock. 

𝑌𝑡 + (1 − 𝛿)𝐾𝑡−1 + 𝐴𝑡 ≥ 𝐶𝑡 + 𝐾𝑡 +
𝑀𝑡

𝑃𝑡

+
𝐵𝑡

𝑔

𝑃𝑡

                                                                          (8) 



 

𝑌𝑡 = 𝐹(𝐾𝑡−1, 𝑁𝑡) is the total production function, 𝐾𝑡−1 is the total capital stock at the end of 

the period, 𝑁𝑡  is population, 𝜏𝑡𝑁𝑡  is net transfer payments, δ is the depreciation rate of physical 

capital, 𝑃𝑡−1 =(1+𝜋𝑡) 𝑃𝑡  and 𝑁𝑡−1 =(1+𝑛) 𝑁𝑡. The two above relations are divided by 𝑁𝑡: 

𝑎𝑡 = 𝜏𝑡 +
(1+𝑖𝑡−1

𝑔
)𝐵𝑡−1

𝑔

(1+𝜋𝑡)(1+𝑛)𝑃𝑡−1𝑁𝑡−1
+

𝑀𝑡−1

(1+𝜋𝑡)(1+𝑛)𝑃𝑡−1𝑁𝑡−1
= 𝜏𝑡 +

(1+𝑖𝑡−1
𝑔

)𝑏𝑡−1
𝑔

(1+𝜋𝑡)(1+𝑛)
+

𝑚𝑡−1

(1+𝜋𝑡)(1+𝑛)
      (9)  

𝑦𝑡 +
(1−𝛿)

(1+𝑛)
𝐾𝑡−1 + 𝑎𝑡 ≥ 𝑐𝑡 + 𝑘𝑡 + 𝑚𝑡 + 𝑏𝑡

𝑔
                                                                               (10) 

Equation 10 is the per capita budget constraint of the household. The value function or 

Bellman equation is formed: 

𝑉(𝑎𝑡 , 𝑘𝑡−1) = {𝑢(𝑐𝑡 . 1 − 𝑛𝑡
𝑤 − 𝑔(𝑐𝑡 . 𝑚𝑡)𝑆) + 𝛽𝐸𝑡𝑉(𝑎𝑡+1, 𝑘𝑡)}                                      (11) 

First-order conditions necessary for labor, consumption, real money balances, and real 

bond assets are obtained: 

𝜕𝑉(𝑎𝑡 , 𝑘𝑡−1)

𝜕𝑛𝑡
𝑤 =

𝜕𝑢

𝜕𝑙𝑡

𝜕𝑙𝑡

𝜕𝑛𝑡
𝑤 + 𝛽𝐸𝑡

𝜕𝑉(𝑎𝑡+1, 𝑘𝑡)

𝜕𝑘𝑡

𝜕𝑘𝑡

𝜕𝑓

𝜕𝑓

𝜕𝑛𝑡
𝑤 = 0 

 ⇒  −𝑢𝑙 + 𝛽𝐸𝑡

𝜕𝑉(𝑎𝑡+1
,𝑘𝑡)

𝜕𝑘𝑡
𝑓

𝑛
= 0                                                                                                  (12) 

𝑓𝑛 is the marginal productivity of labor and equals the labor wage (in a competitive market). 

𝜕𝑉(𝑎𝑡 . 𝑘𝑡−1, 𝑎𝑚𝑡)

𝜕𝑐𝑡

=
𝜕𝑢

𝜕𝑐𝑡

+
𝜕𝑢

𝜕𝑙𝑡

𝜕𝑙𝑡

𝜕𝑔
𝑆 − 𝛽𝐸𝑡

𝜕𝑉(𝑎𝑡+1. 𝑘𝑡 , 𝑎𝑚𝑡+1)

𝜕𝑘𝑡

𝜕𝑘𝑡

𝜕𝑐𝑡

= 0 

 ⟹   𝑢𝑐 − 𝑢𝑙𝑔𝑐
𝑆 − 𝛽𝐸𝑡

𝜕𝑉(𝑎𝑡+1
.𝑘𝑡,𝑎𝑚𝑡+1)

𝜕𝑘𝑡
= 0                                                                             (13)                                                                    

 

𝜕𝑉(𝑎𝑡 . 𝑘𝑡−1)

𝜕𝑚𝑡

=
𝜕𝑢

𝜕𝑙𝑡

𝜕𝑙𝑡

𝜕𝑔

𝜕𝑔

𝜕𝑚𝑡

𝑆 − 𝛽𝐸𝑡[
𝜕𝑉(𝑎𝑡+1. 𝑘𝑡)

𝜕𝑎𝑡+1

𝜕𝑎𝑡+1

𝜕𝑚𝑡

+
𝜕𝑉(𝑎𝑡+1. 𝑘𝑡)

𝜕𝑘𝑡

𝜕𝑘𝑡

𝜕𝑚𝑡

= 0 

 

⟹  −𝑢𝑙𝑔𝑚𝑆 + 𝛽𝐸𝑡[
𝜕𝑉(𝑎𝑡+1.𝑘𝑡)

𝜕𝑎𝑡+1

1

(1+𝜋𝑡+1)(1+𝑛)
−

𝜕𝑉(𝑎𝑡+1.𝑘𝑡)

𝜕𝑘𝑡
] = 0                                                                        

⟹  −𝑢𝑙𝑔𝑚𝑆 + 𝛽𝑉𝑎
1

(1+𝜋𝑡+1)(1+𝑛)
− 𝛽𝑉𝑘 = 0                                                                                 (14)          

 

𝜕𝑉(𝑎𝑡 . 𝑘𝑡−1)

𝜕𝑏𝑡
𝑔 = 𝛽𝐸𝑡[

𝜕𝑉(𝑎𝑡+1. 𝑘𝑡)

𝜕𝑎𝑡+1

𝜕𝑎𝑡+1

𝜕𝑏𝑡
𝑔 +

𝜕𝑉(𝑎𝑡+1. 𝑘𝑡)

𝜕𝑘𝑡

𝜕𝑘𝑡

𝜕𝑏𝑡
𝑔] = 0 

 

 ⟹   𝛽𝐸𝑡 [
𝜕𝑉(𝑎

𝑡+1
. 𝑘𝑡)

𝜕𝑎𝑡+1

.
1 + 𝑖𝑡

𝑔

(1 + 𝜋𝑡+1)(1 + 𝑛)
−

𝜕𝑉(𝑎
𝑡+1

. 𝑘𝑡)

𝜕𝑘𝑡

] = 0  

⟹  𝛽𝑉𝑎 = 𝛽𝑉𝑘 (
(1+𝜋𝑡+1)(1+𝑛)

1+𝑖𝑡
𝑔 )                                                                                                            (15)     



 

Instead of 𝛽𝑉𝑎 in equation 14, equation 15 is substituted: 

−𝑢𝑙𝑔𝑚𝑆 + 𝛽𝑉𝑘 (
(1+𝜋𝑡+1)(1+𝑛)

1+𝑖𝑡
𝑔 ) (

1

(1+𝜋𝑡+1)(1+𝑛)
) − 𝛽𝑉𝑘 = 0      

⇒  −𝑢𝑙𝑔𝑚𝑆 =
𝑖𝑡

𝑔

1 + 𝑖𝑡
𝑔 𝛽𝑉𝑘                                                                                                                  (16) 

 

From equation 12, 𝛽𝑉𝑘  can be written in terms of 𝑢𝑙 and 𝑓𝑛:  

𝛽𝑉𝑘 =
𝑢𝑙

𝑓𝑛

                                                                                                                                               (17) 

Substituting 𝛽𝑉𝑘 from equation 17 instead of equation 16, we have: 

−𝑓𝑛𝑔𝑚 =
𝑖𝑡

𝑔

1+𝑖𝑡
𝑔

1

𝑆
                                                                                                                                    (18)  

Instead of S in equation 18, equation 5 is substituted: 

−𝑓𝑛𝑔𝑚 =
𝑖𝑡

𝑔

1+𝑖𝑡
𝑔 𝑠𝜌                                                                                                                                 (19) 

The left side of equation 19 is the interest forgone on the opportunity cost of holding 

money. The relation 
𝑖𝑡

𝑔

1+𝑖𝑡
𝑔, which is the expected rate of return on bonds, is assumed to be equal to 

i. 

−𝑔𝑚𝑓𝑛 = 𝑖𝑠𝜌                                                                                                                                           (20) 

The natural logarithm is taken from equation 20 and set equal to zero in the steady state:  

Ln (−𝑔𝑚𝑓𝑛) =Ln 𝑖 +(𝜌)ln(𝑠) =0  ⟹ 𝐿𝑛 𝑖 =  −(𝜌)𝑙𝑛(𝑠)                                                                  (21) 

Equation 21 is differentiated with respect to S:  

𝜕 𝑖
𝑖

𝜕 𝑠
𝑠

= −𝜌                                                                                                                                                 (22) 

Equation 22 is known as the partial elasticity of defensive interest to sanction where it is 

seen that the increase in the sanction intensity parameter has a negative impact on the elasticity of 

defensive interest to sanction. When the degree of sanctions rises, the policymakers should lower 

the demand for government debt securities. 

3.2. Estimation of Partial Elasticity of Defensive Interest  

To estimate the sanction intensity parameter derived in equation 22, the sanction intensity 

is first indexed. Subsequently, the sanction parameter is estimated using econometric models.  

3.2.1. Indexing Sanction Intensity  



 

Ranjkeshan [2023], in her study, for quantifying the share of each specific type of sanction 

(financial, trade, arms, etc.), utilized the sum of numbers assigned to that type of sanction over 

specified years in the GSDB. In this database, each type of sanction imposed by the sanctioning 

country against the target country is denoted by the number one, and the absence of sanctions is 

denoted by zero. For instance, to calculate the share of financial sanctions implemented by the 

European Union, the sum of the sum of those for this type of sanction over the years when the 

European Union imposed financial sanctions on various countries was used. In this research, 

inspired by her work, the time series data of sanction intensity is calculated using the following 

formula:  

𝑠𝑗𝑡 = ∑

𝑗𝑡

𝑆(𝑗𝑡)[(𝑈(𝑗𝑡) + 𝑉(𝑗𝑡) + 𝑊(𝑗𝑡) + 𝑋(𝑗𝑡) + 𝑌(𝑗𝑡) + 𝑍(𝑗𝑡))]                                      (23) 

𝑆(𝑗𝑡) represents the number of sanctioning states that imposed against country j in year t. 

𝑠𝑗𝑡 represents the severity of sanctions imposed on country j in year t, U(jt) represents financial 

sanctions imposed on country j in year t, V(jt) represents trade sanctions imposed on country j in 

year t, W(jt) represents arms sanctions imposed on country j in year t, X(jt) represents military 

sanctions imposed on country j in year t, Y(jt) represents travel sanctions imposed on country j in 

year t, Z(jt) represents other sanctions imposed on country j in year t. 

Using data from GSDB, the intensity of sanctions against the target countries (Iran and 

Russia) is calculated by adding the numbers zero and one assigned to the types of sanctions 

imposed (trade, arms, military, financial, travel, other) in each year. For example, between 2011 

and 2016, a total of 8 states (the European Union, Croatia, Macedonia, Montenegro, Iceland, 

Liechtenstein, Norway, and Moldova) imposed sanctions on Iran. Therefore, the number of 

sanctioning states(S(jt)was 8. The weights of the various sanctions, including trade, arms, military, 

financial, travel, and other sanctions, were 0, 0, 0, 1, 1, and 0, respectively. Therefore, weights of 

sanctions were two, when we multiply 8 by 2, we get 16, indicating the severity of the sanctions 

imposed by these countries on Iran in 2011 to 2016. To calculate the severity of the sanctions from 

2011, we must consider the severity of the sanctions imposed by other countries in that year and 

add it to 16.  The total number of sanctions intensity in 2011 was 45. The calculation of the severity 

of sanctions for Russia and Iran can be found in the annexes (Tables 9 to12 were included in 

annexes 1 and 2). 

3.2.2. Estimation of the sanction intensity parameter 

Box-Jenkins method has been used to estimate the sanctions severity parameter. In this 

method, all proposed models such as AR, MA and ARMA are estimated using the autocorrelation 

and partial correlation functions, then the best model is selected according to the number of data 

from the Schwartz, Akaike and Hanan-Quinn criteria to calculate the sanction intensity parameter. 

According to the stated contents, an AR(P)3 model is used for the two countries of Iran and Russia 

to calculate the sanctions intensity parameter in relation 22. 
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𝑠𝑡 = ∑

𝑃

𝑖=1

𝜌𝑖𝑠𝑡−𝑖 + 𝜀𝑡                                                                                                          (24) 

Where st is the sanction intensity variable at time t, ρi is the sanction intensity parameter, s 

(t-i) is the sanction intensity variable in period t-i, P is the order of the AR model, and εt is the 

model's error term. First, using equation 23, the time series of sanction data is obtained, then using 

equation 24, the sanction intensity parameter is calculated for both Iran and Russia. 

4. Results 

Based on equation 24, the time series of sanctions for the economies of Iran and Russia 

have been calculated. Tables 1 and 2 show the results of the time series data of sanction intensity 

for Iran and Russia, respectively, based on formula 23. In the case study of Iran, i represents the 

years 1979 to 2023, and j includes the United States, Japan, Australia, Canada, South Korea, 

Croatia, Macedonia, Montenegro, Iceland, Liechtenstein, Norway, Moldova, Switzerland, 

Albania, Bosnia and Herzegovina, Ukraine, the United Nations, and the European Union. For the 

Russian case study, i represents the years 1993 to 2023, and j includes Albania, Germany, the 

European Union, Australia, the United States, Italy, Iceland, Ukraine, Britain, Taiwan, Canada, 

South Korea, Kosovo, Georgia, Liechtenstein, Macedonia, Montenegro, Norway, New Zealand, 

Japan, G7, Singapore, Switzerland, and France. 

Table 1 presents the time series of sanction intensity for Iran. Sanctions against Iran 

commenced in 1979 following the Islamic Revolution for reasons that remain ambiguous and 

continue to this day. The Table quantifies sanction intensity from 1979 to 2023. Global powers 

have imposed these sanctions citing allegations of terrorism and human rights violations, with the 

objectives of policy alteration and conflict prevention. 

Table 1: Time Series Data of Sanction Intensity for Iran 

sanction year sanction year sanction Year sanction year 

72 2012 5 2001 4 1990 2 1979 

73 2013 5 2002 4 1991 3 1980 

73 2014 5 2003 4 1992 3 1981 

73 2015 5 2004 4 1993 0 1982 

85 2016 5 2005 4 1994 0 1983 

15 2017 9 2006 5 1995 3 1984 

19 2018 11 2007 5 1996 3 1985 

22 2019 17 2008 5 1997 3 1986 

25 2020 17 2009 5 1998 4 1987 

29 2021 25 2010 5 1999 4 1988 

43 2022 
45 2011 5 2000 4 1989 

88 2023 

                               Source: Research calculations using GSDB data 

As illustrated in Figure 1, the intensity of sanctions has increased, largely due to the 

concerted efforts of the European Union and the Security Council. While the JCPOA4 agreement 

                                                           
4Joint Comprehensive Plan of Action 



 

led to a temporary decline, the graph continues to indicate high values due to the incomplete lifting 

of sanctions. The unilateral withdrawal of the United States from the JCPOA in 2018 has once 

again propelled the graph on an ascending path.  

Figure 1: The severity of sanctions in Iran during 1979-2023 

 

Source: Research findings 

Ukraine initiated the first sanctions against Russia in 1993, aiming to influence policy. In 

2014, coinciding with the onset of hostilities between Russia and Ukraine, several nations imposed 

sanctions on Russia with the goal of ending the conflict. These sanctions intensified in 2021 as 

more countries joined the effort. Table 2 depicts the time series of sanction intensity against Russia 

from 1993 to 2023.  

Table 2: Time Series data of Sanction Intensity for Russia 

sanction year sanction year sanction year sanction year 

48 2017 1 2009 0 2001 2 1993 

48 2018 1 2010 0 2002 2 1994 

50 2019 1 2011 0 2003 2 1995 

54 2020 0 2012 0 2004 2 1996 

59 2021 0 2013 0 2005 0 1997 

156 2022 46 2014 0 2006 0 1998 

212 

2023 46 2015 0 2007 0 1999 

46 2016 1 2008 0 2000 

                              Source: Research calculations using GSDB data 

Figure 2 illustrates that from 2014 to 2022, due to the Russia-Ukraine conflict, numerous 

countries, including Australia, Canada, the European Union, Montenegro, Iceland, Albania, 

Liechtenstein, Norway, Ukraine, Japan, New Zealand, Switzerland, and the United States imposed 

sanctions on Russia. The graph shows a sharp increase in 2021 as additional countries such as 
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Macedonia, Kosovo, Germany, South Korea, Singapore, Taiwan, Britain, France, and Italy joined 

the sanctioning nations.  

Figure 2: The severity of sanctions in Russia during 1993-2023 

 

Source: Research findings 

But the trend of sanctions began to rise dramatically since February 23, 2022. Figure 3 

indicates the number of sanctions imposed by the European Union (EU) against Russian 

individuals and entities from March 2014 (during the Russian Ukraine tensions) to February 2024. 

 

 

 

 

 Figure 3: The number of sanctions imposed on Russia from March 2014 to February 2024 

Source: Statista Research Department (Statista) [2025] 
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Figure 3 shows that the number of sanctions increased generally three fold from February 

23, 2022(607), to February 23, 2024(2137). The proportion of individual sanctions compared to 

entities also significantly rose during this time. Consequently, the severity of the sanctions 

increased during these periods.  

 In studies [Bali, Rapelanoro, 2021; Dreger et al., 2016; Kholodilin, Netšunajev, 2019], 

VAR and SVAR models have been used to estimate the impact of sanctions shock on economic 

variables, which are appropriate models according to the objectives of the aforementioned 

research. In our research, the aim is to estimate the sanctions parameter to estimate the intensity of 

future sanctions increase according to a one percent increase in current sanctions. Then, this 

parameter will be an alarm for policymakers to increase or decrease interest rates according to our 

research findings. 

Following sanction time series data extraction, autocorrelation and partial correlation 

functions for Iran and Russia were plotted using EVIEWS software (Figures 4 and 5).  

Figure 4: Correlation Figure of time series of sanctions data in Iran 

 

                 Source: Research findings 

Figure 5: Correlation Figure of time series of sanctions data in Russia 

 

                 Source: Research findings 

 Considering the autocorrelation and partial correlation of the sanctions data time series in 

Russia and Iran, which is decreasing and sinusoidal; the Box-Jenkins approach suggests AR(p), 

MA(q), and ARMA(p,q) models. As per the Box-Jenkins approach, AR(p), MA(q), and 

ARMA(p,q) models can be used for estimation, as shown in Tables 3, 4, and 5.  

Table 3: AR(1) model estimation results for Iran 

Prob t-Statistic Std.Error Coefficient Variable 

0.00 6.59 0.13 0.89 AR(1) 



 

8.24 

8.36 

8.28 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.70 

0.68 

R-squared 

Adjusted R-Squared 

    Source: Research findings 

The estimation of the AR(1) model for Iran is shown in Table 3. The sanction intensity 

parameter in this model is 0.89. The coefficient is statistically significant at the 95% level of 

confidence. The model can be considered reliable enough, as the coefficient of determination is 

0.70. 

Table 4: MA(4) model estimation results for Iran 

Prob t-Statistic Std.Error Coefficient Variable 

0.99 

0.99 

0.99 

0.001 

0.001 

0.001 

315.3 

698.7 

471.5 

0.56 

1.00 

0.56 

MA(1) 

 

MA(2) 

 

MA(3) 

 

0.99 0.001 1387.1 0.99 MA(4) 

8.13 

8.37 

8.22 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.80 

0.78 

R-squared 

Adjusted R-Squared 

Source: Research findings 

 

The estimation results of the MA(4) model for Iran are presented in Table 4. At the 95% 

level of significance, estimate of MA(1) is statistically significant, while that of MA(2) to MA(4) 

are statistically insignificant. 

Table 5: ARMA(1,4) model estimation results for Iran 

Prob t-Statistic Std.Error Coefficient Variable 

0.02 

0.99 

0.99 

0.99 

2.37 

0.0008 

0.001 

0.001 

0.23 

202.6 

402.3 

250.7 

0.56 

0.18 

0.70 

0.40 

AR(1) 

MA(1) 

MA(2) 

MA(3) 

0.99 0.0008 941.1 0.75 MA(4) 

8.05 

8.33 

8.15 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.81 

0.79 

 

R-squared 

Adjusted R-Squared 

               Source: Research findings 

Table 5 shows the ARMA (1,4) model estimation for Iran. At the 95% confidence level, 

the AR(1) is statistically significant out of all the coefficients.  

 In the case of Iran, all coefficients of the MA(4) model are meaningless. In the ARMA(1,4) 

model, only the AR(1) coefficient is significant. Therefore, the AR(1) model provides a better 

estimate among the three models. 

Table 6: AR(1) model estimation results for Russia 



 

Prob t-Statistic Std.Error Coefficient Variable 

0.00 12.17 0.07 0.97 AR(1) 

9.35 

9.49 

9.39 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.79 

0.77 

R-squared 

Adjusted R-Squared 

   Source: Research findings 

Table (6) presents the estimation of the first-order autoregressive model for Russia. In this 

model, the sanction intensity parameter is at 0.97. The obtained coefficient is statistically 

significant at the 95% confidence interval. Thus, hypothesis H1 is supported. The model can be 

considered reliable enough, as the coefficient of determination is 0.79. 

Table7: MA(2) model estimation results for Russia 

Prob t-Statistic Std.Error Coefficient Variable 

0.00 

0.00 

17.44 

7.2 

0.09 

0.11 

1.57 

0.82 

MA(1) 

MA(2) 

9.40 

9.58 

9.46 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.78 

0.75 

R-squared 

Adjusted R-Squared 

   Source: Research findings 

The estimation results of the MA(2) model for Russia are given in Table (7) below. When 

it comes to the 95% confidence interval, all estimated coefficients for all MA lags are statistically 

significant. 

Table 8: ARMA(1,2) model estimation results for Russia 

Prob 
t-Statistic Std.Error 

Coefficien

t 
Variable 

0.0005 

0.09 

0.93 

3.99 

1.72 

0.08 

0.23 

0.29 

1.82 

0.92 

0.51 

0.14 

AR(1) 

MA(1) 

MA(2) 

9.22 

9.45 

9.29 

Akaike info criterion 

Schwarz criterion 

Hannan-Quinn criter 

0.82 

0.80 

R-squared 

Adjusted R-Squared 

   Source: Research findings 

In the Box-Jenkins approach, the decision on which model is to be used is made by 

comparing the AIC and SC values. The model with lower values is considered superior 

[Loganathan, Ibrahim, 2010]. The estimation result of the ARMA(1,2) model for Russia is 

presented in Table (8). At 95% confidence level, the AR(1) is statistically significant out of all the 

coefficients. Therefore, the Schwarz and Akaike information criteria were used to distinguish 

between AR(1) and MA(2). The values of the Schwarz criterion and Akaike information criterion 

in the AR(1) model are 9.49 and 9.35, which are lower than these values for the MA(2) model. 

Therefore, the selected model is AR(1). For both Iran (Equation 25) and Russia (Equation 26), the 

first-order autoregressive model provides a better estimate.  

𝑆𝐴𝑁𝐶𝑇𝐼𝑂𝑁 = 0.89 𝑆𝐴𝑁𝐶𝑇𝐼𝑂𝑁(−1) + 𝜀𝑖                                                      (25) 

𝑆𝐴𝑁𝐶𝑇𝐼𝑂𝑁 = 0.97 𝑆𝐴𝑁𝐶𝑇𝐼𝑂𝑁(−1) + 𝜀𝑖                                                      (26) 



 

As depicted in Figures 6 and 7, forecast power graphs of equations 25 and 26 have been 

drawn to check the accuracy of the models. Thus, evaluating the predictive capability of the 

models, it was identified that the Covariance Proportion for both countries is more than 0.50, which 

implies that the models have high predictive capability. 

Figure 6: Forecast power of AR(1) model in Iran 

 

                 Source: Research findings  

Figure 7: forecast power of AR(1) model in Russia 

 

               Source: Research findings  

To justify the choice of the AR(1) models, the autocorrelation and partial correlation of the 

error terms of the estimated models for Iran and Russia are presented in Figures 8 and 9. Thus, the 

error terms are stationary because they are within the Bartlett confidence interval. According to 

the Box-Jenkins approach, it was concluded that the estimated AR(1) models are adequate.  

Figure 8: Correlation Figure of sanctions data error term in Iran 



 

 

                  Source: Research findings  

Figure 9: Correlation Figure of sanctions data error term in Russia 

 

                  Source: Research findings  

 Equations 25 and 26 show that when sanction intensity rises by one percent, the interest 

rate in Iran and Russia should decline by 0.89 and 0.97 percent, respectively.  

5.Discussion  

Not all sanctions may increase transaction costs. It depends on the scale of the economy 

and the type of sanctions imposed, whether there be individual sanctions or restrictions on deep 

oil extraction technologies. The methodology of the paper is based on shopping time, which 

considers the length of trade as a transaction cost. It is assumed that sanctions impact the length of 

trade and ultimately lead to an increase in transaction costs.  

According to equation 20, sanctions will decrease the opportunity cost of holding money. 

To get the effect of sanctions on the bond interest rate, the natural logarithm of equation (20) was 

taken, the cost of holding money was then set equal to zero under steady state, and the coefficient 

of the bond interest rate to sanctions was estimated. Thus, the results obtained in this paper are 

opposite to the conventional view of defensive interest rates, which calls for raising interest rates 

to deter speculator attacks.  

A time series for the sanction index was first created to estimate the sanction intensity 

parameter, and no previous studies have done this. Some researchers have applied the dummy 

variables of zero and one to estimate the impact of sanctions, which denote the existence of 

sanctions. Other works have utilized artificial variables or the method of scenario construction for 

sanction intensity, which in some way includes the author's subjective opinion and cannot account 

for the intensity of various sanctions. The sanction intensity index developed in this research can 

also be applied in other research. 



 

Studies Ershov [2016], Heydarian et al. [2021] and Astrov et al. [2022] have supported 

increasing interest rates against increasing sanctions. One of the policy suggestions of Pourshahabi 

& Dahmardeh [2014], raising interest rate to make strung the currency in the short run against 

increasing sanctions. The results of these studies are in contrast with our study. Astrov et al. [2024] 

also find that rising interest rates against increasing sanctions in the long run cause a decrease in 

economic growth. Jones and Whitworth [2014] do not advocate raising interest rates, but rather 

see it as a temporary measure with negative consequences. These two studies do not recommend 

increasing interest rates against increasing sanctions, which are consistent with the results of our 

study. 

Based on the research findings, with a one percent increase in sanction intensity, 

policymakers should reduce the bond interest rate by 0.89 percent in Iran and 0.97 percent in 

Russia. This indicates that Russia has a higher elasticity of defensive interest in response to 

sanctions compared to Iran.  

According to Figure 9, Iran’s interest rates have shown an upward trend over the years. 

Starting at a rate of 17 % in 2003, it peaked at 23% in 2023.  It is clear that the monetary authority 

in Iran did not decrease interest rates in most of the years when faced with severe sanctions. This 

monetary policy persisted despite research findings suggesting the country, as interest rates 

actually increased as sanctions intensified. The only year in which Iranian monetary authority 

followed the findings was 2003 to 2008. In those years, with the increase in the severity of 

sanctions, interest rates decreased seldom. In all other years, the response of interest rates to the 

intensity of sanctions was contrary to the research findings. 

Figure 9: Interest rates and sanctions index in Iran during 2003-2024 

 

Source: Research findings  

 

However, in Russia, there are more periods of decreasing interest rates than Iran, when 

sanctions were increased. For example, in 2015 to 2020, when the intensity of sanction increased, 

the interest rate decreased. In 2022, there was a significant increase in sanction intensity (from 59 
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to 156), leading to a decrease in the interest rate from 8.5 to 7.5. (See Figure 10). To better compare 

the severity of sanctions with increasing and decreasing interest rates in figures 9 and 10, the 

numbers are normalized by dividing by the highest number in each time series.  

Figure 10: Interest rates and sanctions index in Russia during 2003-2024 

Source: Research findings  

6. Conclusion 

Based on the results obtained from the research, as sanctions intensify, interest rates should 

decrease. In line with the research findings, Russia has reduced its interest rate as sanctions have 

intensified more than Iran. However, contrary to the research findings in Iran, in most of years 

interest rates have increased as sanctions have intensified. An increase in interest rates raises 

production costs for firms, leading to higher prices for goods, resulting in higher inflation and a 

decrease in the value of the national currency. With rising interest rates and a declining value of 

the national currency due to inflation in Iran and Russia since 2022, the likelihood of the Iranian 

and Russian currencies securing a position in the BRICS5 basket diminishes. As a result, the two 

countries, Iran and Russia, cannot achieve political convergence in the international arena 

regarding BRICS affairs and de-dollarization towards participation in realizing an emerging 

common currency. On the other hand, Iran's trade development by joining the BRICS group could 

increase investment incentives within the country and reduce the monetary authority's concerns 

about lowering interest rates, which could lead to bank runs. Therefore, the policy of reducing 

bank interest rates in Iran under sanctions and increasing foreign investment opportunities could 

lead to a paradigm shift in monetary policy in Iran, where interest rates should be lowered instead 

of increased under sanction conditions.  

To counter sanctions, Iran and Russia can, potentially, collaborate by taking measures to 

make their economies more stable and resilient. This can be achieved through expanding their 

international financing and trade. Implementing a similar system of instrumental settlements, such 

as Bilateral SWIFT, and adhering to the same monetary policy rule, such as decreasing interest 

rates during sanctions, based on target inflation and macroeconomic stability. Additionally, it is 

                                                           
5It is an intergovernmental organization that was originated by the initial members including Brazil, Russia, India, 

China and South Africa.  
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recommended to increase the inclusion of alternative currencies, such as the Yuan and common 

digital currencies in the basket of foreign reserves alongside the Dollar, Euro and Pound.   

Limitation: The paper uses Russia and Iran to analyze the parameter of intensity of sanctions and 

interest rate policies. Due to expanding sanctions policies in the international environment, other 

countries can also be considered. In future studies, other indicators can be combined with the index 

created in this research and evaluate the effect of sanctions severity on interest rates and other 

macroeconomic variables, including government debt. Future method of calculation sanction 

index studies can also categorize the impacts of sanctions based on different transaction costs, 

taking into account the length of time of trades. Due to the methodology applied in this paper and 

the lack of detailed information on the Global Sanctions Database (GSDB) about sanctions, the paper 

assumes that sanctions increase the length of all trades, leading to an increase in transaction costs. 

Future studies can address this limitation by developing more comprehensive data.  

Data Availability  

Data used in the research would be made available by the corresponding author on 

reasonable request. 

References: 

Astrov V., Grieveson R., Kochnev A., Landesman M., Pindyuk O. (2022) Possible Russian 

invasion of Ukraine, scenarios for sanctions, and likely economic impact on Russia, Ukraine and 

the EU. Policy Notes and Reports, no.55. Available at: https://wiiw.ac.at/possible-russian-

invasion-of-ukraine-scenarios-for-sanctions-and-likely-economic-impact-on-russia-ukraine-and-

the-eu-dlp-6044.pdf (accessed 7 July 2025). 

 

Astrov V., Kochnev A., Scheckenhofer L., Stamer V., Teti F. (2024) Monitoring the Impact of 

Sanctions on the Russian Economy. EconPol Policy Report, no.46. Available at:  

https://www.ifo.de/DocDL/EconPol_Policy_Report_46_Sanctions_Russian_Economy_vol1.pdf 

(accessed 7 July 2025).  

 

Baumol W. J. (1952) The transactions demand for cash: An inventory theoretic approach. The 

Quarterly journal of economics, vol.66, no.4, pp.545-556. Available at: 

https://doi.org/10.2307/1882104 (accessed 7 July 2025). 

 

Bali M., Rapelanoro N. (2021) How to simulate international economic sanctions: A multipurpose 

index modelling illustrated with EU sanctions against Russia. International Economics, vol.168, 

pp.25-39. Available at: https://www.sciencedirect.com/science/article/pii/S211070172100041X 

(accessed 7 July 2025). 

 

Bali M., Rapelanoro N., Pratson L. F. (2024) Sanctions Effects on Russia: A Possible Sanction 

Transmission Mechanism? European Journal on Criminal Policy and Research, pp.1–31. 

Available at: https://doi.org/10.1007/s10610-024-09578-w (accessed 7 July 2025). 

 

https://wiiw.ac.at/possible-russian-invasion-of-ukraine-scenarios-for-sanctions-and-likely-economic-impact-on-russia-ukraine-and-the-eu-dlp-6044.pdf
https://wiiw.ac.at/possible-russian-invasion-of-ukraine-scenarios-for-sanctions-and-likely-economic-impact-on-russia-ukraine-and-the-eu-dlp-6044.pdf
https://wiiw.ac.at/possible-russian-invasion-of-ukraine-scenarios-for-sanctions-and-likely-economic-impact-on-russia-ukraine-and-the-eu-dlp-6044.pdf
https://www.ifo.de/DocDL/EconPol_Policy_Report_46_Sanctions_Russian_Economy_vol1.pdf
https://doi.org/10.2307/1882104
https://www.sciencedirect.com/science/article/pii/S211070172100041X
https://doi.org/10.1007/s10610-024-09578-w


 

Bastanifar I. (2024a) An Optimal Monetary Policy in a Long- Run Coexistence with COVID-

19. International Journal of New Political Economy, vol. 5, no.1, pp.239-268. doi: 

10.52547/jep.5.1.239.  

 

Bastanifar I. (2024b) A monetary model of global peace and health. Globalization and 

Health, vol.20, no.1, p.28. Available at: https://doi.org/10.1186/s12992-024-01029-9 (accessed 7 

July 2025). 

 

Bastanifar I., Omidi A., Khan K. H. (2024) A recursive networking economic analysis of 

international economic corridors: IMEEC and INSTC. Cogent Economics & Finance, vol.12, 

no.1. Available at: https://doi.org/10.1080/23322039.2024.2363457(accessed 7 July 2025).  

 

Bove V., Di Salvatore J., Nisticò R. (2023) Economic sanctions and trade flows in the 

neighborhood. The Journal of Law and Economics, vol. 66, no.4, pp. 671-697. Available at: 

https://www.researchgate.net/publication/378066613_Economic_Sanctions_and_Trade_Flows_i

n_the_Neighborhood (accessed 7 July 2025). 

 

Brock W. A. (1974) Money and growth: The case of long run perfect foresight. International 

Economic Review, vol.15, no.3, pp.750-777. Available at: https://doi.org/10.2307/2525739 

(accessed 7 July 2025). 

 

Croushore D. (1993) Money in the utility function: Functional equivalence to a shopping-time 

model. Journal of Macroeconomics, vol.15, no.1, pp.175-182. Available at: 

https://doi.org/10.1016/0164-0704(93)90060-Y (accessed 7 July 2025). 

 

Daniëls T. R., Jager H., Klaassen F. (2011) Currency crises with the threat of an interest rate 

defence. Journal of International Economics,  vol. 85, no.1, pp.14-24. Available at: 

https://www.static.tu.berlin/fileadmin/www/10002414/Publications/Threat_JIE.pdf (accessed 7 

July 2025). 

 

Dobrynskaya V. V., Levando D. V. (2005) A study of exchange rate pass-through effect in Russia. 

SU-HSE, International College of Economics and Finance. Available at: 

https://www.hse.ru/data/298/314/1234/VDDL_pte.pdf (accessed 7 July 2025). 

 

Dobrynskaya V. V. (2008) Asymmetric price rigidity and the optimal interest rate defense of the 

exchange rate: Some evidence for the US. Journal of Policy Modeling, vol. 30, no.5, pp.713-724. 

Available at: https://www.hse.ru/data/2010/05/31/1219954940/Dobrynskaya_JPM.pdf (accessed 

7 July 2025). 

 

Drazen A. (2000) Interest-rate and borrowing defense against speculative attack. In Carnegie-

Rochester Conference Series on Public Policy , vol.53, no.1, pp. 303-348. Available at: 

https://econweb.umd.edu/~drazen/interest%20defence%20attack.pdf (accessed 7 July 2025). 

 

Dreger C., Kholodilin K. A., Ulbricht D., Fidrmuc J. (2016) Between the hammer and the anvil: 

The impact of economic sanctions and oil prices on Russia’s ruble. Journal of comparative 

economics, vol. 44, no.2, pp.295-308. Available at: 

https://doi.org/10.1186/s12992-024-01029-9
https://doi.org/10.1080/23322039.2024.2363457
https://www.researchgate.net/publication/378066613_Economic_Sanctions_and_Trade_Flows_in_the_Neighborhood
https://www.researchgate.net/publication/378066613_Economic_Sanctions_and_Trade_Flows_in_the_Neighborhood
https://doi.org/10.2307/2525739
https://doi.org/10.1016/0164-0704(93)90060-Y
https://www.static.tu.berlin/fileadmin/www/10002414/Publications/Threat_JIE.pdf
https://www.hse.ru/data/298/314/1234/VDDL_pte.pdf
https://www.hse.ru/data/2010/05/31/1219954940/Dobrynskaya_JPM.pdf
https://econweb.umd.edu/~drazen/interest%20defence%20attack.pdf


 

https://www.econstor.eu/bitstream/10419/181286/1/Dreger_2016_Between-

Hammer_Preprint.pdf (accessed 7 July 2025). 

 

Drezner D. W. (1999) The sanctions paradox: Economic statecraft and international relations, 

no.65. Cambridge University Press. Available at: 

https://assets.cambridge.org/97805216/43320/sample/9780521643320wsc00.pdf (accessed 7 July 

2025). 

 

Eichengreen B., Ferrari Minesso M., Mehl A., Vansteenkiste, I.,  Vicquéry R. (2024) Sanctions 

and the exchange rate in time. Economic Policy, vol.39, no.118, pp.323–354. Available at: 

https://www.economic-policy.org/wp-content/uploads/2023/03/Eichengreen-et-al-paper.pdf 

(accessed 7 July 2025). 

Egger P., Syropoulos C., Yotov Y. V. (2024) Analyzing the effects of economic sanctions: Recent 

theory, data, and quantification. Review of International Economics, vol. 32, no.1, pp.1-11. 

Available at: https://onlinelibrary.wiley.com/doi/pdf/10.1111/roie.12724 (accessed 7 July 2025). 

 

Eijffinger S. C., Karataş B. (2012) Currency crises and monetary policy: A study on advanced and 

emerging economies. Journal of International Money and Finance, vol.31, no.5, pp.948-974. 

Available at: https://research.tilburguniversity.edu/en/publications/currency-crises-and-monetary-

policy-a-study-on-advanced-and-emerg (accessed 7 July 2025). 

 

Ershov M. V. (2016) What Economic Policy Does Russia Need Under the Sanctions? Problems 

of Economic Transition, vol.58, no.3, pp.181–202. Available at: 

https://doi.org/10.1080/10611991.2016.1200387 (accessed 7 July 2025). 

 

Felbermayr G., Kirilakha A., Syropoulos C., Yalcin E., Yotov Y. V. (2020) The global sanctions 

data base.  European Economic Review, vol. 129. Available at: 

https://www.sciencedirect.com/science/article/pii/S0014292120301914?via%3Dihub (accessed 7 

July 2025). 

 

Goderis B., Ioannidou V. P. (2008) Do high interest rates defend currencies during speculative 

attacks? New evidence. Journal of International Economics, vol. 74, no.1, pp.158-169. Available 

at:  https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1095698 (accessed 7 July 2025). 

 

Hatipoglu E., Considine J., AlDayel A. (2023). Unintended transnational effects of sanctions: A 

global vector autoregression simulation. Defence and Peace Economics, vol.34, no.7, pp. 863-879. 

Available at: https://www.tandfonline.com/doi/full/10.1080/10242694.2022.2073429#abstract 

(accessed 7 July 2025). 

 

Hatipoglu E., Peksen D. (2016) Economic Sanctions and Banking Crises in Target Economies. 

Defence and Peace Economics, vol.29, no.2, pp.171–189. Available at:  

https://www.tandfonline.com/doi/full/10.1080/10242694.2016.1245811 (accessed 7 July 2025). 

 

Heydarian S., Pahlavani M., Mirjalili S. H. (2021) Financial sanctions and economic growth: an 

intervention time-series approach. International Economics Studies, vol.51, no.1, pp.1-14. 

Available at: https://ies.ui.ac.ir/article_25352.html (accessed 7 July 2025). 

https://www.econstor.eu/bitstream/10419/181286/1/Dreger_2016_Between-Hammer_Preprint.pdf
https://www.econstor.eu/bitstream/10419/181286/1/Dreger_2016_Between-Hammer_Preprint.pdf
https://assets.cambridge.org/97805216/43320/sample/9780521643320wsc00.pdf
https://www.economic-policy.org/wp-content/uploads/2023/03/Eichengreen-et-al-paper.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1111/roie.12724
https://research.tilburguniversity.edu/en/publications/currency-crises-and-monetary-policy-a-study-on-advanced-and-emerg
https://research.tilburguniversity.edu/en/publications/currency-crises-and-monetary-policy-a-study-on-advanced-and-emerg
https://doi.org/10.1080/10611991.2016.1200387
https://www.sciencedirect.com/science/article/pii/S0014292120301914?via%3Dihub
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1095698
https://www.tandfonline.com/doi/full/10.1080/10242694.2022.2073429#abstract
https://www.tandfonline.com/doi/full/10.1080/10242694.2016.1245811
https://ies.ui.ac.ir/article_25352.html


 

 

Hufbauer G., Schott J., Elliott K. A., Oegg B. (2009) Economic Sanctions Reconsidered. 3rd edn. 

Peterson Institute for International Economics. Available at: 

https://dl1.cuni.cz/pluginfile.php/863435/mod_resource/content/0/Gary%20Clyde%20Hufbauer

%2C%20Jeffrey%20J.%20Schott%2C%20Kimberly%20Ann%20Elliott%2C%20Barbara%20O

egg-Economic%20Sanctions%20Reconsidered%20(2008).pdf (accessed 7 July 2025). 

 

Itskhoki O., Mukhin D. (2022) Sanctions and the exchange rate, no. w30009. National Bureau of 

Economic Research. Available at: 

https://www.nber.org/system/files/working_papers/w30009/w30009.pdf (accessed 7 July 2025). 

 

Jonaghani A.E., Bastanifar I., Heidari M.R. (2021) Ranking of Swift Alternatives in the Sanctioned 

Environment Case Study: Islamic Republic of Iran. A Quarterly Journal of Economic Strategy, 

vol.10, no.37, pp.321-349. Available at: https://econrahbord.csr.ir/article_139337.html?lang=en 

(accessed 7 July 2025). 
 

Jones E., Whitworth A. (2014) The unintended consequences of European sanctions on 

Russia. Survival, vol. 56, no.5, pp.21-30. Available at: 

https://www.researchgate.net/publication/266207300_The_Unintended_Consequences_of_Europ

ean_Sanctions_on_Russia (accessed 7 July 2025). 

 

Kholodilin K. A., Netšunajev A. (2019) Crimea and punishment: the impact of sanctions on 

Russian economy and economies of the euro area. Baltic Journal of Economics, vol. 19, no.1, 

pp.39-51. Available at: 

https://www.econstor.eu/bitstream/10419/200147/1/Kholodilin_2019_Crimea%20Punishment%

20Impact%20FT.pdf (accessed 7 July 2025). 

 

Kirikakha A., Felbermayr G. J., Syropoulos C., Yalcin, E., Yotov Y. V. (2021) The Global 

Sanctions Data Base (GSDB): an update that includes the years of the Trump presidency. 

In Research handbook on economic sanctions, pp. 62-106. Edward Elgar Publishing. Available at: 

https://ideas.repec.org/p/ris/drxlwp/2021_010.html (accessed 7 July 2025). 

Kiyotaki N., Wright R. (1989) On Money as a Medium of Exchange. Journal of Political 

Economy, vol.97, no.4, pp.927–954. Available at: https://www.jstor.org/stable/1832197 

(accessed 7 July 2025). 

Korhonen I., Simola H., Solanko L. (2018) Sanctions, countersanctions and Russia: Effects on 

economy, trade and finance, BOFIT Policy Brief, No. 4/2018, Bank of Finland, Institute for 

Economies in Transition (BOFIT), Helsinki. Available at: https://nbn-resolving.de/urn:nbn:fi:bof-

201805301586 (accessed 7 July 2025). 

 

Kraay A. (2003) Do high interest rates defend currencies during speculative attacks?  Journal of 

International Economics, vol. 59, no.2, pp.297-321. Available at: 

https://ideas.repec.org/a/eee/inecon/v59y2003i2p297-321.html (accessed 7 July 2025). 

 

Laudati D., Pesaran M. H. (2023) Identifying the effects of sanctions on the Iranian economy using 

newspaper coverage. Journal of Applied Econometrics, vol. 38, no.3, pp.271-294. Available at:  

https://dl1.cuni.cz/pluginfile.php/863435/mod_resource/content/0/Gary%20Clyde%20Hufbauer%2C%20Jeffrey%20J.%20Schott%2C%20Kimberly%20Ann%20Elliott%2C%20Barbara%20Oegg-Economic%20Sanctions%20Reconsidered%20(2008).pdf
https://dl1.cuni.cz/pluginfile.php/863435/mod_resource/content/0/Gary%20Clyde%20Hufbauer%2C%20Jeffrey%20J.%20Schott%2C%20Kimberly%20Ann%20Elliott%2C%20Barbara%20Oegg-Economic%20Sanctions%20Reconsidered%20(2008).pdf
https://dl1.cuni.cz/pluginfile.php/863435/mod_resource/content/0/Gary%20Clyde%20Hufbauer%2C%20Jeffrey%20J.%20Schott%2C%20Kimberly%20Ann%20Elliott%2C%20Barbara%20Oegg-Economic%20Sanctions%20Reconsidered%20(2008).pdf
https://www.nber.org/system/files/working_papers/w30009/w30009.pdf
https://econrahbord.csr.ir/article_139337.html?lang=en
https://www.researchgate.net/publication/266207300_The_Unintended_Consequences_of_European_Sanctions_on_Russia
https://www.researchgate.net/publication/266207300_The_Unintended_Consequences_of_European_Sanctions_on_Russia
https://www.econstor.eu/bitstream/10419/200147/1/Kholodilin_2019_Crimea%20Punishment%20Impact%20FT.pdf
https://www.econstor.eu/bitstream/10419/200147/1/Kholodilin_2019_Crimea%20Punishment%20Impact%20FT.pdf
https://ideas.repec.org/p/ris/drxlwp/2021_010.html
https://www.jstor.org/stable/1832197
https://nbn-resolving.de/urn:nbn:fi:bof-201805301586
https://nbn-resolving.de/urn:nbn:fi:bof-201805301586
https://ideas.repec.org/a/eee/inecon/v59y2003i2p297-321.html


 

https://www.researchgate.net/publication/355390896_Identifying_the_Effects_of_Sanctions_on_

the_Iranian_Economy_using_Newspaper_Coverage (accessed 7 July 2025). 

 

Lektzian D., Souva M. (2001) “Institutions and International Cooperation: An Event History 

Analysis of the Effects of Economic Sanctions.” The Journal of Conflict Resolution, vol. 45, no. 

1, pp. 61–79. JSTOR. Available at: http://www.jstor.org/stable/3176283 (accessed 7 July 2025).  

 

Loganathan N., Ibrahim Y. (2010) Forecasting international tourism demand in Malaysia using 

Box Jenkins Sarima application. South Asian Journal of Tourism and Heritage, vol.3, no.2, pp. 

50-60. Available at: 

https://www.academia.edu/63847087/Forecasting_International_Tourism_Demand_in_Malaysia

_Using_Box_Jenkins_Sarima_Application (accessed 7 July 2025).  

 

McCallum B. T., Goodfriend M. (1987) Money: Theoretical analysis of the demand for money. 

Federal Reserve Bank of Richmond. Economic Review, January/February 1988. Available at: 

https://www.richmondfed.org/~/media/richmondfedorg/publications/research/economic_review/

1988/pdf/er740102.pdf (accessed 7 July 2025). 

 

McDonald III B. D., Reitano V. (2016) Sanction failure: Economic growth, defense expenditures, 

and the Islamic Republic of Iran. Armed Forces & Society, vol. 42, no.4,pp. 635-654. Available 

at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2285895 (accessed 7 July 2025). 

 

Morrow J. D., Siverson R. M., Tabares T. E. (1998) The political determinants of international 

trade: the major powers, 1907–1990. American political science review, vol. 92, no.3, pp.649-661. 

Available at: https://ideas.repec.org/a/cup/apsrev/v92y1998i03p649-661_21.html (accessed 7 July 

2025). 

 

Mousavi S. S., Bastanifar I., Amiri H. (2021) The Impact of Interest Rate Defense on the Financial 

Stability of Banking in Iran. Journal of economics and modeling, vol.11, no.44, pp.1-26.  Available 

at: 

https://www.researchgate.net/publication/354777539_The_Impact_of_Interest_Rate_Defense_on

_the_Financial_Stability_of_Banking_in_Iran (accessed 7 July 2025). 
 

Neuenkirch M., Neumeier F. (2015) The impact of UN and US economic sanctions on GDP 

growth. European Journal of Political Economy, vol. 40, pp.110-125. Available at: 

https://doi.org/10.1016/j.ejpoleco.2015.09.001 (accessed 7 July 2025). 

 

Nikulina A. Y., Kruk M. N. (2016) Impact of sanctions of European Union and Unites States of 

America on the development of Russian oil and gaz complex. International Journal of Economics 

and Financial Issues, vol. 6, no.4, pp.1379-1382. Available at: 

https://www.econjournals.com/index.php/ijefi/article/view/2523/pdf (accessed 7 July 2025). 

 

Pourshahabi F., Dahmardeh N. (2014) The effects of economic sanctions and speculative attacks 

on inflation. Iranian Economic Review, vol. 18, no.3, pp.45-67. Available at: 

https://ier.ut.ac.ir/article_54803_52f0e82206f948020162bd235c4d9fcf.pdf (accessed 7 July 

2025). 

 

https://www.researchgate.net/publication/355390896_Identifying_the_Effects_of_Sanctions_on_the_Iranian_Economy_using_Newspaper_Coverage
https://www.researchgate.net/publication/355390896_Identifying_the_Effects_of_Sanctions_on_the_Iranian_Economy_using_Newspaper_Coverage
http://www.jstor.org/stable/3176283
https://www.academia.edu/63847087/Forecasting_International_Tourism_Demand_in_Malaysia_Using_Box_Jenkins_Sarima_Application
https://www.academia.edu/63847087/Forecasting_International_Tourism_Demand_in_Malaysia_Using_Box_Jenkins_Sarima_Application
https://www.richmondfed.org/~/media/richmondfedorg/publications/research/economic_review/1988/pdf/er740102.pdf
https://www.richmondfed.org/~/media/richmondfedorg/publications/research/economic_review/1988/pdf/er740102.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2285895
https://ideas.repec.org/a/cup/apsrev/v92y1998i03p649-661_21.html
https://www.researchgate.net/publication/354777539_The_Impact_of_Interest_Rate_Defense_on_the_Financial_Stability_of_Banking_in_Iran
https://www.researchgate.net/publication/354777539_The_Impact_of_Interest_Rate_Defense_on_the_Financial_Stability_of_Banking_in_Iran
https://doi.org/10.1016/j.ejpoleco.2015.09.001
https://www.econjournals.com/index.php/ijefi/article/view/2523/pdf
https://ier.ut.ac.ir/article_54803_52f0e82206f948020162bd235c4d9fcf.pdf


 

Ranjkeshan A. (2023) An Empirical Analysis of the Economic Effects of Sanctions. (Master’s 

Thesis, Lund University). Available at: 

https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=9133301&fileOId=9133304 

(accessed 7 July 2025). 

 

Roudari S., Ahmadian-Yazdi F., Arabi S. H., Hammoudeh S. (2023) Sanctions and Iranian stock 

market: Does the institutional quality matter? Borsa Istanbul Review, vol. 23, no.4, pp.919-935. 

Available at: 

https://www.researchgate.net/publication/369426254_Sanctions_and_Iranian_Stock_Market_Do

es_the_Institutional_Quality_Matter (accessed 7 July 2025). 

 

Samuelson P. A. (1958) An exact consumption-loan model of interest with or without the social 

contrivance of money. Journal of political economy, vol.66, no.6, pp.467-482. Available at: 

https://www.journals.uchicago.edu/doi/abs/10.1086/258100 (accessed 7 July 2025). 

 

Sarau E. D. (2024) Economic sanctions and trade dynamics: Analyzing US unilateral and EU 

autonomous economic sanctions (1950–2019). Russian Journal of Economics, vol.10, no.3, 

pp.274-298. Available at: https://rujec.org/article/121368/ (accessed 7 July 2025). 
 

Sarpong M., Abubakari M., Edward N. A. (2021) Relationship between Exchange Rate Volatility 

and Interest Rates Evidence from Ghana. Cogent Economics & Finance, vol.9, no.1. Available 

at:https://www.econstor.eu/bitstream/10419/270051/1/10.1080_23322039.2021.1893258.pdf 

(accessed 7 July 2025). 

 

Shirov A. A., Yantovskii A. A., Potapenko V. V. (2015) Evaluation of the potential effect of 

sanctions on the economic development of Russia and the European Union. Studies on Russian 

Economic Development, vol. 26, pp.317-326. Available at:  

https://link.springer.com/article/10.1134/S1075700715040103 (accessed 7 July 2025). 

 

Sidrauski M. (1967) Rational choice and patterns of growth in a monetary economy (Doctoral 

dissertation, The University of Chicago). Available at: https://www.jstor.org/stable/1821653 

(accessed 7 July 2025). 

 

Statista Research Department (Statista) (2025) Cumulative number of European Union (EU) 

sanctions against Russian individuals and entities over the territorial integrity of Ukraine from 

March 2014 to February 2025. April 10. Available at: 

https://www.statista.com/statistics/1293589/eu-sanctions-against-russia/ (accessed 7 July 2025). 

 

Syropoulos C., Felbermayr G., Kirilakha A., Yalcin E., Yotov Y. V. (2024) The global sanctions 

data base–Release 3: COVID‐19, Russia, and multilateral sanctions. Review of International 

Economics, vol. 32, no.1, pp.12-48. Available at: 

https://onlinelibrary.wiley.com/doi/full/10.1111/roie.12691 (accessed 7 July 2025). 

 

Tobin J. (1956) The interest-elasticity of transactions demand for cash. The review of Economics 

and Statistics, vol.38, no.3, pp.241-247. Available at: https://doi.org/10.2307/1925776 (accessed 

7 July 2025). 

 

https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=9133301&fileOId=9133304
https://www.researchgate.net/publication/369426254_Sanctions_and_Iranian_Stock_Market_Does_the_Institutional_Quality_Matter
https://www.researchgate.net/publication/369426254_Sanctions_and_Iranian_Stock_Market_Does_the_Institutional_Quality_Matter
https://www.journals.uchicago.edu/doi/abs/10.1086/258100
https://rujec.org/article/121368/
https://www.econstor.eu/bitstream/10419/270051/1/10.1080_23322039.2021.1893258.pdf
https://link.springer.com/article/10.1134/S1075700715040103
https://www.jstor.org/stable/1821653
https://www.statista.com/statistics/1293589/eu-sanctions-against-russia/
https://onlinelibrary.wiley.com/doi/full/10.1111/roie.12691
https://doi.org/10.2307/1925776


 

Walsh C. E. (2017) Monetary theory and policy. 4th edn. The MIT press. Available at: 

https://students.aiu.edu/submissions/profiles/resources/onlineBook/P5g2t4_Carl%20Walsh%20-

%20Monetary%20Theory%20and%20Policy-Mit%20Press2017.pdf (accessed 7 July 2025). 

 

Wang Y., Wang K., Chang C. P. (2019) The impacts of economic sanctions on exchange rate 

volatility. Economic Modelling, vol. 82, pp.58-65. Available at: 

https://doi.org/10.1016/j.econmod.2019.07.004 (accessed 7 July 2025).  

 

Zamani M., Haji G., Fotros M. H., Ghafari Ashtiani P. (2024) The effects of economic sanctions 

on Iran's employment and economic growth according to the Markov switching 

model. International Journal of Nonlinear Analysis and Applications, vol. 15, no.5, pp.23-34. 

Available at:  https://ijnaa.semnan.ac.ir/article_6944_95546d1d080df0c87a881040fe0eea59.pdf 

(accessed 7 July 2025).  

 

 

Annex: (1) 

 

Table 9: How to calculate the severity of sanctions Imposed against Russia by each country 
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+other 

Severity 

of sanctions= 

(Number 

of sanctioned 

states)* 

(Total 

number of 

Sanctions) 

Russia Ukraine 1 1993 1996 1 0 1 0 0 0 2 2 

Russia Georgia 1 2008 2011 0 0 0 0 0 1 1 1 

Russia Australia 1 2014 2023 1 1 1 1 1 0 5 5 

Russia Canada 1 2014 2023 1 0 0 1 0 0 2 2 

Russia EU 1 2014 2023 1 1 1 1 0 0 4 4 

Russia 

EU, Montenegro, 

Iceland, Albania, 

Liechtenstein, 

Norway, Ukraine 

7 2014 2023 1 0 0 1 1 0 3 21 

Russia Japan 1 2014 2023 1 0 1 1 1 0 4 4 

Russia New Zealand 1 2014 2023 0 0 0 1 1 1 3 3 

Russia Switzerland 1 2014 2023 1 1 1 1 0 0 4 4 

Russia United States 1 2014 2023 1 0 0 1 1 0 3 3 

Russia United States 1 2017 2023 1 0 0 1 0 0 2 2 

Russia United States 1 2019 2023 0 0 0 1 1 0 2 2 

Russia United Kingdom 1 2020 2023 0 0 0 1 1 0 2 2 

Russia United States 1 2020 2023 1 0 0 1 0 0 2 2 

Russia United Kingdom 1 2021 2023 1 1 1 1 1 0 5 5 

Russia Poland 1 2022 2023 1 0 0 0 0 0 1 1 

https://students.aiu.edu/submissions/profiles/resources/onlineBook/P5g2t4_Carl%20Walsh%20-%20Monetary%20Theory%20and%20Policy-Mit%20Press2017.pdf
https://students.aiu.edu/submissions/profiles/resources/onlineBook/P5g2t4_Carl%20Walsh%20-%20Monetary%20Theory%20and%20Policy-Mit%20Press2017.pdf
https://doi.org/10.1016/j.econmod.2019.07.004
https://ijnaa.semnan.ac.ir/article_6944_95546d1d080df0c87a881040fe0eea59.pdf


 

Russia United States 1 2022 2023 0 0 0 1 1 0 2 2 

Russia United Kingdom 1 2022 2023 0 0 0 1 1 0 2 2 

Russia Australia 1 2022 2023 1 0 0 1 1 1 4 4 

Russia Canada 1 2022 2023 1 0 0 1 1 1 4 4 

Russia 
EU, Macedonia, Albania, 

Kosovo 
4 2022 2023 1 0 0 1 1 1 4 16 

Russia G7, EU 2 2022 2023 1 0 0 1 0 0 2 4 

Russia Germany 1 2022 2023 1 0 0 0 0 1 2 2 

Russia Iceland 1 2022 2023 1 0 0 1 1 1 4 4 

Russia Japan 1 2022 2023 1 0 0 1 1 0 3 3 

Russia Korea, South 1 2022 2023 1 0 0 1 0 0 2 2 

Russia Liechtenstein 1 2022 2023 0 0 0 1 0 0 1 1 

Russia Monaco 1 2022 2023 0 0 0 1 0 0 1 1 

Russia New Zealand 1 2022 2023 1 1 1 0 1 0 4 4 

Russia Norway 1 2022 2023 1 0 0 1 1 1 4 4 

Russia Poland 1 2022 2023 1 0 0 1 1 0 3 3 

Russia Singapore 1 2022 2023 1 0 0 1 0 0 2 2 

Russia Switzerland 1 2022 2023 1 0 0 1 1 1 4 4 

Russia Taiwan 1 2022 2023 1 0 0 0 0 0 1 1 

Russia United Kingdom 1 2022 2023 1 0 0 1 1 1 4 4 

Russia United States 1 2022 2023 1 0 0 1 0 0 2 2 

Russia United States 1 2022 2023 1 0 0 1 1 1 4 4 

Russia 

United States, EU, Japan, 

 United Kingdom, Canada, 

France, Germany, Italy 

8 2022 2023 0 0 0 1 0 1 2 16 

Russia 
United States, United 

Kingdom, Canada 
3 2022 2023 0 0 0 1 0 0 1 3 

Russia 
United States, United 

Kingdom, Japan, Canada 
4 2022 2023 1 0 0 0 0 0 1 4 

Russia United States 1 2023 2023 1 0 0 1 0 0 2 2 

Russia Czech Republic 1 2023 2023 0 0 0 1 0 0 1 1 

Russia Kazakhstan 1 2023 2023 1 0 0 0 0 0 1 1 

Russia Latvia, Lithuania, Estonia 3 2023 2023 0 0 0 0 1 0 3 3 

Russia Ukraine 1 2023 2023 1 0 0 1 1 0 3 3 

Russia 
United States, United 

Kingdom 
2 2023 2023 0 0 0 1 0 0 2 2 

Russia 

EU, Macedonia, 

 Montenegro, Albania, 

 Iceland, Switzerland 

Bosnia and Herzegovina, 

Liechtenstein, Norway,            

  Liechtenstein  

10 2023 2023 1 0 0 1 1 1 4 40 

Russia Ukraine 1 2023 2023 1 0 0 1 1 1 4 4 

Source: Research findings based on GSDB data 

 

Note: In common time periods, numbers related to the severity of sanctions are added together. The calculation method 

is shown in the table below. 

Table 10: Time Series data of Sanction Intensity for Russia 

year sanction year san

ctio

n 

year sanction year sanction 

1993 2 2001 0 2009 1 2017 (5+2+4+21+4+3+4+3+2)=48 
1994 2 2002 0 2010 1 2018 48 



 

1995 2 2003 0 2011 1 2019 (5+2+4+21+4+3+4+3+2+2)=50 
1996 2 2004 0 2012 0 2020 (5+2+4+21+4+3+4+3+2+2+2+2)=54 
1997 0 2005 0 2013 0 2021 (5+2+4+21+4+3+4+3+2+2+2+2+5)=59 
1998 0 2006 0 2014 (5+2+4+21+4+3

+4+3)= 

46 

2022 (5+2+4+21+4+3+4+3+2+2+2+2++5+1+2+2+4+4+16+4+2+4+3+2+1+1+4+4+3+2+4+1+4+

2+4+16+3+4)= 156 

1999 0 2007 0 2015 46  2023 (5+2+4+21+4+3+4+3+2+2+2+2++5+1+2+2+4+4+16+4+2+4+3+2+1+1+4+4+3+2+4+1+4+

2+4+16+3+4+2+1+1+3+3+2+40+4)= 212 2000 0 2008 1 2016 46 
Source: Research calculations using GSDB data 

 

Annex: (2) 

 

Table 11: How to calculate the severity of sanctions Imposed against Iran by each country 

sanc

tioned state 
sanctioning state 

Nu
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militar

y 

sanctio
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a
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s

a

n

c

ti

o

n

s 

N

umber 

of 

travel 

sanctio

ns 

N

umber 

of 

other 

sanctio

ns 

Total 

number of 

Sanctions = 

(trad

e+arms+mili

tary+ 

finan

cial+trave+o

ther 

Severity of 

sanctions= 

(Number 

of sanctioned 

states)* 

(Total 

number of 

Sanctions 

Iran United States 1 1979 1981 1 0 0 1 0 0 2 2 

Iran United States 1 1980 1981 1 0 0 0 0 0 1 1 

Iran United States 1 1984 2016 1 1 0 1 0 0 3 3 

Iran United States 1 1987 1995 1 0 0 0 0 0 1 1 

Iran United States 1 1995 2016 1 0 0 0 0 0 1 1 

Iran United States 1 1996 2023 1 0 0 0 0 0 1 1 

Iran Japan 1 2006 2016 1 0 0 0 0 0 1 1 

Iran UN 1 2006 2016 1 0 0 1 1 0 3 3 

Iran EU 1 2007 2016 0 1 0 0 0 0 1 1 

Iran UN 1 2007 2016 0 1 0 0 0 0 1 1 

Iran Australia 1 2008 2016 1 1 1 1 1 0 5 5 

Iran UN 1 2008 2016 0 0 0 0 1 0 1 1 

Iran Canada 1 2010 2016 1 1 0 1 0 0 3 3 

Iran Korea, South 1 2010 2012 1 0 0 0 0 0 1 1 

Iran UN 1 2010 2016 1 0 0 1 0 0 2 2 



 

Iran UN 1 2010 2020 0 1 1 0 0 0 2 2 

Iran Canada 1 2011 2016 1 0 0 0 0 0 1 1 

Iran 

EU, Croatia, Macedonia, 

Montenegro, Iceland, 

Liechtenstein, Norway, 

Moldova 

8 2011 2016 0 0 0 1 1 0 2 16 

Iran Switzerland 1 2011 2016 1 0 0 1 1 0 3 3 

Iran Canada 1 2012 2016 1 0 0 1 0 1 3 3 

Iran EU 1 2012 2016 1 0 0 0 0 0 1 1 

Iran 

EU, Croatia, Macedonia, Montenegro, 

 Iceland, Albania, Bosnia and Herzegovina, 

Moldova, 

 Liechtenstein, Norway, Ukraine,  

11 2012 2016 1 0 0 1 0 0 2 22 

Iran United States 1 2012 2023 0 0 0 1 0 0 1 1 

Iran Canada 1 2013 2016 1 0 0 1 0 0 2 2 

Iran Australia 1 2016 2023 1 1 1 1 1 0 5 5 

Iran Canada 1 2016 2023 1 0 0 1 0 0 2 2 

Iran Djibouti 1 2016 2023 0 0 0 0 0 1 1 1 

Iran Switzerland 1 2016 2016 1 0 0 0 1 0 2 2 

Iran UN 1 2016 2023 0 1 1 0 0 0 2 2 

Iran United States 1 2017 2021 0 0 0 0 1 0 1 1 

Iran Korea, South 1 2018 2023 1 0 0 0 0 0 1 1 

Iran United States 1 2018 2023 1 0 0 1 1 0 3 3 

Iran United States 1 2019 2023 0 0 0 1 0 0 1 1 

Iran United States 1 2019 2023 0 0 0 1 1 0 2 2 

Iran United States 1 2020 2023 1 0 0 1 1 0 3 3 

Iran United States 1 2021 2023 1 1 1 1 0 0 4 4 

Iran United States 1 2021 2023 1 0 0 1 0 0 2 2 

Iran Canada 1 2022 2023 0 0 0 1 1 0 2 2 

Iran EU 1 2022 2023 1 0 0 1 1 0 3 3 

Iran EU 1 2022 2023 0 0 0 1 1 0 2 2 

Iran New Zealand 1 2022 2023 0 0 0 0 1 0 1 1 

Iran United States 1 2022 2023 1 0 0 1 0 0 2 2 

Iran United States 1 2022 2023 0 0 0 1 0 0 1 1 

Iran United States 1 2022 2023 0 0 0 1 1 0 2 2 

Iran United Kingdom 1 2022 2023 0 0 0 1 1 0 2 2 

Iran United Kingdom, United States, Canada 3 2023 2023 0 0 0 1 1 0 6 6 

Iran Australia 1 2023 2023 0 0 0 1 1 0 2 2 

Iran Canada 1 2023 2023 0 0 0 1 0 0 1 1 

Iran 

EU, Macedonia, Montenegro, Albania, Ukraine, 

Bosnia and Herzegovina 

Moldova, Iceland, Liechtenstein, Norway 

10 2023 2023 1 0 0 1 1 0 30 30 

Iran United Kingdom 1 2023 2023 1 0 0 1 1 0 3 3 

Iran United States 1 2023 2023 1 0 0 0 0 0 1 1 

Iran United States 1 2023 2023 1 0 0 1 0 0 2 2 

Source: Research findings based on GSDB data 

 

Table 12: Time Series Data of Sanction Intensity for Iran 



 

Sanction Intensity year sanction year sanction Year sanction year 

(3+1+1+1+3+1+1+1+5+3+1+2+2+1+16+3+3+1+22+1)=72 2012 (1+3+1)=5 2001 (1+3)=4 1990 2 1979 

(3+1+1+1+3+1+1+1+5+3+2+2+1+16+3+3+1+22+1+2)=73 2013 (1+3+1)=5 2002 4 1991 (1+2)=3 1980 

(3+1+1+1+3+1+1+1+5+3+2+2+1+16+3+3+1+22+1+2)=73 2014 (1+3+1)=5 2003 (1+3)=4 1992 (1+2)=3 1981 

(3+1+1+1+3+1+1+1+5+3+2+2+1+16+3+3+1+22+1+2)=73 2015 (1+3+1)=5 2004 (1+3)=4 1993 0 1982 

(3+1+1+1+3+1+1+1+5+3+2+2+1+16+3+3+1+22+1+2+5+2+1+2+2 
)=85 

2016 (1+3+1)=5 2005 (1+3)=4 1994 0 1983 

(1+2+1+5+2+1+2+1)=15 2017 (3+1+1+1+3)=9 2006 (1+3+1)=5 1995 3 1984 

(1+2+1+5+2+1+2+1+1+3)=19 2018 (3+1+1+1+3+1+1)=11 2007 (1+3+1)=5 1996 3 1985 

(1+2+1+5+2+1+2+1+1+3+1+2)=22 2019 (3+1+1+1+3+1+1+1+5)=17 2008 (1+3+1)=5 1997 3 1986 

(1+2+1+5+2+1+2+1+1+3+1+2+3)=25 2020 (3+1+1+1+3+1+1+1+5)=17 2009 (1+3+1)=5 1998 (1+3)=4 1987 

(1+1+5+2+1+2+1+1+3+1+2+3+4+2)=29 2021 (3+1+1+1+3+1+1+1+5+3+1+2+2)=25 2010 (1+3+1)=5 1999 (1+3)=4 1988 

(1+1+5+2+1+2+1+3+1+2+3+4+2+23+2+1+2+1+2+2)=43 2022 

(3+1+1+1+3+1+1+1+5+3+1+2+2+1+16+3)=45 2011 (1+3+1)=5 2000 (1+3)=4 1989 (1+1+5+2+1+2+1+3+1+2+3+4+2+2+3+2+1+ 

2+1+2+2+6+2+1+30+3+1+2)=88 
2023 

Source: Research calculations using GSDB data 

 

 


