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The recent housing market experience has led many to concern that the developments in 
the housing sector are not just a passive reflection of macroeconomic activities but instead 
might be one of the driving forces of them. In this context, it is crucial to understand the 
nature of the economy by considering the housing market and build a suitable monetary 
policy. In this paper, using Bayesian methods, we develop and estimate a DSGE model 
for Iran from 1988q1 to 2017q4, which explicitly models the housing in the banks’ 
portfolio to study the macroeconomic effects of monetary authority’s reaction to the 
housing price inflation. Our findings indicate that this reaction amplifies all the 
implications of the structural shocks.  

Keywords: Monetary Policy, Taylor Rule, Housing, DSGE, Bayesian Estimation. 
JEL Classification: E52, E32, R31 

1 Introduction 
The role played by the housing sector in the economy has attracted remarkable 
attention from both academic researchers and policy-makers over the past two 
decades. The Central Bank of Iran's statistics shows that the housing price 
index has increased more than 27 times in the past twenty years. The figures 
also indicate that the private sector's debt to the banking system has risen 
nearly 13 times. These sizeable rises in property prices and household 
indebtedness over the recent years have augmented the attention above. It is 
essential to understand both the determinants of such rises and their potential 
implications for monetary policy and financial stability. The 2008 global 
financial turmoil allegedly originating from the residential property market in 
the US has strengthened the interests in these topics even further. In the 
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aftermath of the crisis, a consensus emerged around a paradigm that tasks 
financial stability to monetary policies. Monetary policies are assigned to 
macroeconomic stability, often via an inflation-targeting framework (IMF, 
2015). The experience of the U.S. housing market at the beginning of the 21st 
century (fast growth in housing prices and residential investment initially, and 
a decline thereafter) raise the specter that the developments in the housing 
sector are not just a passive reflection of macroeconomic activity but might 
themselves be one of the driving forces of business cycles (Iacoviello and 
Neri, 2010). In this context, it is interesting to know that in Iran: First, what is 
the nature of the economy by considering the housing market? Second, what 
happens if the monetary authority reacts to the housing price inflation? 

In this paper, using Bayesian methods, we develop and estimate a Dynamic 
Stochastic General Equilibrium (DSGE) model for Iran's economy that 
explicitly models the housing market to address these interests. In modeling 
the economy, we follow two recent strands of literature. First, as in Kiyotaki 
and Moore (1997), we consider a dual structure on the household side, with 
agents belonging to two different groups according to their inter-temporal 
discount factor. This heterogeneity generates equilibrium debt as the result of 
inter-temporal borrowing between more and less impatient agents. Second, as 
in Iacoviello (2005) and Iacoviello and Neri (2007, 2010), we capture two 
main features of the housing market in our model. On the supply side, we 
added sectoral heterogeneity: the non-housing sector produces consumer 
goods and services, using labor and capital; the housing sector provides new 
homes using labor, capital, and land. On the demand side, housing enters 
households' utility, and it can be used as collateral for loans- like Iacoviello 
and Neri (2010) and Notarpietro (2007). Simultaneously, fluctuations in house 
prices affect the borrowing capacity of some of the households, on the one 
hand, and the relative profitability of producing new housing, on the other. 
These mechanisms generate feedbacks for the expenditure of households and 
firms. 

Moreover, our DSGE model has another feature that relates to the banking 
system. Iranian banks have largely entered the housing market and have great 
exposure to mortgages. A review of the Iranian banks' balance sheets shows 
that their housing assets rose 122 times from about 7.1 trillion IRRs to about 
887 trillion IRRs in the past two decades, while their total assets show 95 times 
growth. In other words, the housing has been extended in Iranian banks' 
portfolio. This change in assets composition increases the potential for 
mounting vulnerabilities in the housing market to undermine the resilience of 
the banking system. Given that, we assume that the banks hold housing as an 
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asset in their balance sheets. This feature enables us to model the implications 
of the housing price fluctuations on the banking system. 

We build a three-step track tracing mechanism to find out the implications 
of monetary authority's reaction to the house price inflation. We consider the 
deviation of housing price inflation from the targeted inflation rate in the 
conventional Taylor rule1, alongside the output gap and the inflation rate 
deviation, and call it "Augmented Taylor Rule". To obtain a deep 
understanding of the ensuing implications, we increase the housing inflation's 
weight in the augmented Taylor rule from 0.5 to 1.5 in three steps -with 0.5 
units rise in each step. 

The remainder of the paper is structured as follows. Section 2 highlights 
the key features of the housing market in Iran. Section 3 describes the model. 
An overview of the statistical methodology, data series, calibrated parameters, 
and prior distributions is given in Section 4, and section 5 presents the 
empirical results. Finally, section 6 discusses the findings and concludes. 

2 Housing Market in Iran 
Housing has a significant role in the quality of life and welfare of societies as 
one of the indispensable needs of humankind. The provision of a proper place 
for a living has been one of the main objectives of the households over time, 
and there has always been a great deal of effort to reach it (Qolizadeh and 
Fooladgar, 2016). Housing has enshrined in the Universal Declaration of 
Human Rights as part of the standard of living, alongside food, clothing, and 
health, as it directly affects the welfare (Doling et al., 2013). 

Statistical analysis of the household budget survey in Iran shows in the past 
13 years every Iranian household has spent more than 30% of its expenditure 
on housing. The housing sector, based on the share of investment, 
employment, and GDP, is a prominent economic sector, dedicating 6.6% of 
GDP, 43.9% of total investment, and 13.5% of employment. The following 
table shows the share of the housing sector in household expenditure, total 
investment, GDP and employment since 2005. 

                                                                                                                              
1 Taylor rule or Taylor principle, introduced by the economist John B. Taylor, is a proposed 
guideline for how central banks should alter interest rates in response to changes in inflation, 
output, or other economic conditions. 
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Table 1 
Remarked housing features in the economy of Iran 

SHARE OF 
EMPLOYMENT 

SHARE OF 
GDP 

SHARE OF 
TOTAL 
INVESTMENT 

SHARE OF 
HOUSEHOLD 
EXPENDITURE 

YEAR 

10.4 6.7 37.9 25.9 2005 
11.4 6.1 35.9 28.4 2006 
12.3 7.2 43.1 30.0 2007 
14.1 8.1 44.3 32.8 2008 
13.1 7.7 43.6 31.4 2009 
13.7 7.4 43.9 32.1 2010 
15.3 7.6 42.1 30.5 2011 
15.4 8.0 52.6 32.0 2012 
15.5 7.3 52.7 32.2 2013 
15.0 7.0 48.5 32.3 2014 
13.9 5.9 48.3 32.6 2015 
13.1 4.5 40.8 33.0 2016 
13.1 4.4 40.8 34.2 2017 
12.6 4.4 40.2 34.8 2018 

Reference: Central Bank of Iran's National Accounts, and Statistical Centre of Iran's Labor 
Force Survey. 

As shown in Table 1, every Iranian household spends about one-third of 
its annual expenditure in housing, including the cost of renting a home for 
tenants and imputed rental of owner-occupied dwellings. Besides, a survey of 
the private sector's investment costs indicates the significant share of the 
housing sector in total investments made by households in recent years, 
reaching more 50% in some years. The construction sector's value-added is 
about 6.6% of the total value-added of the economy, which constitutes a 
significant part of Iran's oil-based economy. Finally, by analyzing the results 
of the "Statistical Centre of Iran's Labor Force Survey", the employment share 
of the housing sector is about 13% of the total economy. Accordingly, an 
average of about three million people works directly in this sector.  

As an economic commodity, housing has some distinctive characteristics 
that complicate its market analysis (Nasrollahi and Azad, 2013). The first is 
the bi-directionality of the housing, which is both consumed and treated as an 
asset as well, as a result of its durability and the very low depreciation. Jin and 
Zeng (2004) estimated the depreciation rate of buildings to be 0.015, while the 
depreciation rate of other capital goods was estimated at 0.065. Other features 
of the housing are the timeliness of completion of investment projects, the low 
elasticity of housing supply, and the more extended housing supply response 
to a positive demand shock than the negative demand shock (Salmani and 
Sadeghi, 2015). 
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According to the 2001 Input-Output table form, Iran housing has a 
remarkable backward linkage index, making it a key sector for demand 
development. Thus, stimulating housing demand can lead to significant 
changes in the whole economy (Mehregan, 2014). Analyzing the house price 
changes certifies that although there has been an upward trend along with the 
prices in the economy as a whole, the fluctuations of housing prices have been 
higher than the consumer's price index (Rhamani and Isfahani, 2016). 

As shown in the following figures, based on the average price of one square 
meter of dwelling in Tehran, the prices have increased more than 11 times 
from 2004 to 2018. A survey of the central bank of Iran's CPI data shows a 
nine times increase for the same period. 

 

Figure 1. The Price of One Square Meter of Dwelling in Tehran and Its Growth Rate 
(solid line), CPI 2016=100 and its growth rate (dashed line)  
Reference: Central Bank of Iran's CPI index, Statistical Centre of Iran's House Price Survey. 

The financial crisis of 2008 indicated that there is a strong linkage between 
housing, housing finance, and other economic sectors. In the United States, 
over-lending to low-credit applicants and converting these credits into 
complex financial instruments plunged the economy into a deep crisis. That is 
why policymakers must consider the housing price as well. Holding housing 
as an asset by the households, the private sector's investment in this sector, 
and its strong backward and forward linkage with other economic sectors, 
indicate the importance of considering this market when macroeconomic 
policies are implementing -primarily monetary policies. 

A level number of empirical papers have pointed out the existing 
relationship between housing and business cycles. For instance, Leamer 
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(2007) compares the US housing market cycle and the US business cycle as 
defined by the Dating Committee of the NBER, from 1947 to 2006. By using 
the contributions to GDP growth during the 8 phases of recession covering the 
whole period, Leamer points out that the business cycle is a consumer cycle 
mainly driven by residential investment. Consequently, the author argues that 
residential investment can be seen as an accurate early warning of an 
upcoming recession. Ahearne et al. (2005) find that real house prices are pro-
cyclical, which is co-moving with real GDP, consumption, investment, CPI, 
budget and current account balances and output gaps. They note also that 
house price booms are typically preceded by a period of easing monetary 
policy, but then diminishing slack and rising inflation leads monetary 
authorities to begin tightening policy before house price peak. We also refer 
to Iacovello (2005), for a theoretical monetary business cycle model that 
formalizes the interaction between house prices and the business cycle or to 
Goodhart and Hofmann (2008) for empirical evidence of a significant 
multidirectional link between house prices, broad money, private credit, and 
the macroeconomy. Ferrara and Koopman (2009) implemented several 
multivariate unobserved component models to assess commonalities in the 
housing and business cycles of the four main euro area countries including 
Germany, France, Italy, and Spain, and to detect cyclical relationships 
between the macroeconomy and the housing sector. They show 
synchronization among the business cycles of the four countries, leading thus 
to the existence of common cycles in the euro area. They find out that among 
the four countries, Spain presents the strongest relationships between business 
and housing cycles for both short-term and long-term cycles, pointing out the 
contribution of the housing sector to the Spanish economic growth. 

There are also several papers on housing in Iran. Pakniyat et al. (2018) use 
a DSGE approach to investigate the effects of banks' investment on housing 
in Iran and confirmed the Dutch disease with an oil shock hitting the economy. 
They point out that the freezing of banks' assets increases their exposure to 
plunging in severe crisis. Mahmoodi et al. (2019) based on Iacovello and Neri 
(2010) estimate from 2005 to 2017 using the Bayesian approach and find out 
that the collateral effect is a prominent channel for the housing sector to affect 
the macro-economy in Iran. Abolhasani et al. (2016) study the impact of oil 
shocks and monetary shocks on production and inflation in the housing sector 
of the Iranian economy and show that higher money growth rate temporary 
increases output and inflation in both housing and non-housing sectors and 
due to the higher elasticity of supply in the non-housing sector, and the effects 
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of monetary shock on production in this sector are more than the housing 
sector. 

The below figure shows the GDP growth rates for Iran, covering 25 years 
and plots it against the private sector's housing investment. During the period, 
the private sector's investment in housing is cyclical with economic growth 
rates. In periods of expansion, the housing investment by the private sector 
shows a leaping movement.  

 

Figure 2. GDP Growth Rates (solid line) and Private Housing Investment (dashed 
line)  
Reference: Central Bank of Iran's National Accounts. 

Both commercial banks and households have increased their investment in 
real estate in recent years in response to the high price volatility in the housing 
sector. Due to the abrupt rise in the prices, households are aiming to finance 
the procurement of their housing by taking loans from banks. Therefore, 
monetary policymakers in Iran need to pay more attention to both the effects 
of their policies on this sector and the effects of house price changes on their 
decisions. The policy-makers must take into consideration the interactions 
between the housing sector and monetary policy, in addition to traditional 
monetary policy goals and instruments. 

Housing prices can influence other macroeconomic variables through two 
primary channels. The first channel is the "Asset Price Channel" or the 
"Wealth Channel". According to the theory of wealth effect, the homeowners' 
wealth increases as the housing prices increase, and this leads to an increase 
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in their consumption based on the "Life Cycle Theory of Consumption" by 
Ando and Modigliani. This increase in consumption will lead to an increase 
in aggregate demand, leading to an increase in output and economic growth. 
The second channel is the "Credit Channel" or the "Balance Sheet Channel". 
According to Bernanke and Gretler (1995), an increase in housing prices raise 
the asset side of the firms' balance sheet and lead to lower credit costs. As the 
value of the firms' durable assets flourishes due to increased housing prices, 
the credit risk of the firm reduces and leads to an increase in the investment 
through the balance sheet channel. Consequently, output and employment will 
increase. 

3 The Model 
To model the economy, we use a DSGE model with five decision-making 
agents: Households, firms, banking systems, central banks as a monetary 
authority, and government. For simplicity, we assume that the economy is 
closed. The economy is populated by two infinitely lived types of households: 
patient and impatient. Households consume, work, and accumulate housing. 
These agents have different degrees of patience reflected in different discount 
factors for their future utility. The heterogeneity in agents' discount factors 
provides a simple way to generate financial flows in equilibrium: patient 
households (savers) purchase a positive amount of saving assets (deposits) and 
do not borrow, while impatient households (borrowers) borrow from the 
banking system. When taking a bank loan, borrower households face a 
borrowing constraint i.e. they can only borrow up to a fraction of their 
collateral. The firms are comprised of two subdivisions of goods and services 
producers and house producers. Goods and services producers use labor and 
capital to produce non-housing goods, and the housing sector produces new 
homes combining labor, capital, and land. Financial flows are channeled 
through the banking sector. Banks take deposits and supply loans to the agents 
and set interest rates on both deposits and loans to maximize profits. We 
assume that banks also enter the housing market and hold housing as an asset 
in their balance sheet. We describe the key features of the model in this 
section. 

3.1 Households 
There are two groups of households in the economy: Patient (P) and Impatient 
(I). The only difference between these groups is that patient household's 
discount factor (𝛽௉) is higher than impatient household's (𝛽ூ). 
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3.1.1 Patient Households 
The representative patient household maximizes the expected utility: 

𝔼௧ ∑ 𝛽௉௧
ቊ𝜀௧

௖ሺ1 െ 𝛼ሻ 𝑙𝑜𝑔ሺ𝑐௧
௉ሺ𝑖ሻ െ 𝛼𝑐௧ିଵ

௉ ሻ ൅ 𝑙𝑜𝑔 ℎ௧
௉ሺ𝑖ሻ െ

ൣ௡೟
ುሺ௜ሻ൧

భశആ

ଵାఎ
൅ஶ

௧ୀ଴

ൣ௠೟
ುሺ௜ሻ൧

భషഝ೘

ଵିథ೘ ቋ (1) 

which is a function of current individual consumption 𝑐௧
௉ሺ𝑖ሻ, lagged 

aggregate consumption 𝑐௧ିଵ
௉ , housing services ℎ௧

௉ሺ𝑖ሻ, hours worked 𝑛௧
௉ሺ𝑖ሻ, and 

stock of real money 𝑚௧
௉ሺ𝑖ሻ. Parameter 𝛼 measures the degree of habit 

formation in consumption: each household in the economy derives a positive 
utility from consumption in period 𝑡 ൒ 0 only if it can consume more than a 
fraction 𝛼 of the economy-wide per capita consumption at 𝑡 െ 1. 𝜀௧

௖ captures 
exogenous inter-temporal shock to preferences and has an AR(1) 
representation with i.i.d. normal innovations: ln 𝜀௧

௖ ൌ ሺ1 െ
𝜌௖ሻ ln 𝜀௖̅ ൅ 𝜌௖ ln 𝜀௧ିଵ

௖ ൅ 𝑢௧
௖, 𝑢௧

௖~𝑁ሺ0, 𝜎௖ଶሻ. The inverse of the elasticity of 
work effort with respect to the real wage and the inverse of the elasticity of 
money stock demand are denoted by 𝜂 and 𝜙௠, respectively. 

Household optimizes the inter-temporal utility function subject to the 
following budget constraint expressed in real terms: 

𝑐௧
௉ሺ𝑖ሻ ൅ 𝑖௧

௉ሺ𝑖ሻ ൅ 𝑑௧ሺ𝑖ሻ ൅ 𝑚௧
௉ሺ𝑖ሻ ൅ 𝑝௧

௛∆ℎ௧
௉ሺ𝑖ሻ ൅ 𝑡𝑎𝑥௧

௉ሺ𝑖ሻ ൌ 𝑤௧
௉𝑛௧

௉ሺ𝑖ሻ ൅

𝑝௧
௞𝑘௧

௉ሺ𝑖ሻ ൅ ൫1 ൅ 𝑟௧ିଵ
ௗ ൯

ௗ೟షభሺ௜ሻ

గ೟
൅

௠೟షభ
ು ሺ௜ሻ

గ೟
൅ 𝑑𝑖𝑣௧

௉ (2) 

The flow of expenses includes current consumption 𝑐௧
௉ሺ𝑖ሻ, investment 

(𝑖௧
௉ ൌ 𝑘௧

௉ െ ሺ1 െ 𝛿௞ሻ𝑘௧ିଵ
௉ ), accumulative of housing services (∆ℎ௧

௉ ൌ h୲
୔ െ

ሺ1 െ δ୦ሻh୲ିଵ
୔ ሻ, deposits at banking system (𝑑௧), and lump-sum tax 𝑡𝑎𝑥௧

௉ሺ𝑖ሻ. 
Resources are composed of wage earnings 𝑤௧

௉𝑛௧
௉ሺ𝑖ሻ, investment earnings 

𝑝௧
௞𝑘௧

௉ሺ𝑖ሻ, gross interest income on last period deposit 
൫ଵା௥೟షభ

೏ ൯ௗ೟షభሺ௜ሻ

గ೟
, where 

𝜋௧ ൌ 𝑃௧ 𝑃௧ିଵ⁄  denotes gross inflation rate, money stock of last period 
௠೟షభ

ು ሺ௜ሻ

గ೟
, 

and dividend from firms and banking system 𝑑𝑖𝑣௧
௉. 

The Lagrangian equation is as follows: 

𝑚𝑎𝑥 𝔼଴ ∑ 𝛽௉௧
ℓ௧

ஶ
௧ୀ଴ ሺ𝑐௧

௉ሺ𝑖ሻ, ℎ௧
௉ሺ𝑖ሻ, 𝑚௧

௉ሺ𝑖ሻ, 𝑛௧
௉ሺ𝑖ሻ, 𝑘௧ିଵ

௉ ሺ𝑖ሻ, 𝑑௧ሺ𝑖ሻሻ  

where: 
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ℓ௧ሺ𝑐௧
௉ሺ𝑖ሻ, ℎ௧

௉ሺ𝑖ሻ, 𝑚௧
௉ሺ𝑖ሻ, 𝑛௧

௉ሺ𝑖ሻ, 𝑘௧ିଵ
௉ ሺ𝑖ሻ, 𝑑௧ሺ𝑖ሻሻ ൌ 𝜀௧

௖ሺ1 െ 𝛼ሻ 𝑙𝑜𝑔ሺ𝑐௧
௉ሺ𝑖ሻ െ

𝛼𝑐௧ିଵ
௉ ሻ ൅ 𝑙𝑜𝑔 ℎ௧

௉ሺ𝑖ሻ െ
ൣ௡೟

ುሺ௜ሻ൧
భశആ

ଵାఎ
൅

ൣ௠೟
ುሺ௜ሻ൧

భషഝ೘

ଵିథ೘ ൅ 𝜆௧
௉ ቂ𝑤௧

௉𝑛௧
௉ሺ𝑖ሻ ൅

𝑝௧
௞𝑘௧ିଵ

௉ ሺ𝑖ሻ ൅ ൫1 ൅ 𝑟௧ିଵ
ௗ ൯

ௗ೟షభሺ௜ሻ

గ೟
൅

௠೟షభ
ು ሺ௜ሻ

గ೟
൅ 𝑑𝑖𝑣௧

௉ሺ𝑖ሻ െ 𝑐௧
௉ሺ𝑖ሻ െ 𝑖௧

௉ሺ𝑖ሻ െ

𝑑௧ሺ𝑖ሻ െ 𝑚௧
௉ሺ𝑖ሻ െ 𝑝௧

௛∆ℎ௧
௉ሺ𝑖ሻ െ 𝑡𝑎𝑥௧

௉ሺ𝑖ሻቃ (3) 

The sequence of first-order conditions is given by: 

ሺ𝜕𝑐௧
௉ሻ     𝜆௧

௉ ൌ
ఌ೟

೎ሺଵିఈሻ

௖೟
ುିఈ௖೟షభ

ು െ 𝛼ሺ1 െ 𝛼ሻ𝛽௉𝐸௧
ఌ೟శభ

೎

௖೟శభ
ು ିఈ௖೟

ು (4) 

ሺ𝜕𝑑௧ሻ     𝜆௧
௉ ൌ ൫1 ൅ 𝑟௧

ௗ൯𝛽௉𝐸௧
ఒ೟శభ

ು

గ೟శభ
 (5) 

ሺ𝜕𝑚௧
௉ሻ     ሺ𝑚௧

௉ሻିథ೘
ൌ ൬ ௥೟

೏

ଵା௥೟
೏൰ 𝜆௧

௉ (6) 

ሺ𝜕ℎ௧
௉ሻ      

ଵ

௛೟
ು ൌ 𝜆௧

௉𝑝௧
௛ െ 𝛽௉ሺ1 െ 𝛿௛ሻ𝐸௧𝑝௧ାଵ

௛ 𝜆௧ାଵ
௉  (7) 

ሺ𝜕𝑘௧
௉ሻ      𝜆௧

௉ ൌ 𝛽௉𝐸௧ൣ൫1 െ 𝛿௞൯ ൅ 𝑝௧ାଵ
௞ ൧𝜆௧ାଵ

௉  (8) 

ሺ𝜕𝑛௧
௉ሻ      𝑤௧

௉ ൌ
ሺ௡೟

ುሻആ

ఒ೟
ು  (9) 

3.1.2 Impatient Households 
Impatient households do not hold deposits. The impatient representative 
household maximizes the expected utility: 

𝔼௧ ∑ 𝛽ூ௧
ቊ𝜀௧

௖ሺ1 െ 𝛼ሻ 𝑙𝑜𝑔ሺ𝑐௧
ூሺ𝑖ሻ െ 𝛼𝑐௧ିଵ

ூ ሻ ൅ 𝑙𝑜𝑔 ℎ௧
ூሺ𝑖ሻ െ

ൣ௡೟
಺ሺ௜ሻ൧

భశആ

ଵାఎ
൅ஶ

௧ୀ଴

ൣ௠೟
಺ሺ௜ሻ൧

భషഝ೘

ଵିథ೘ ቋ (10) 

which depends on current consumption 𝑐௧
ூሺ𝑖ሻ, lagged aggregate 

consumption 𝑐௧ିଵ
ூ , housing services ℎ௧

ூሺ𝑖ሻ, and hours worked 𝑛௧
ூሺ𝑖ሻ, and real 

money stock 𝑚௧
ூሺ𝑖ሻ. Similarly, 𝑙𝑛 𝜀௧

௖ ൌ ሺ1 െ 𝜌௖ሻ 𝑙𝑛 𝜀௖̅ ൅ 𝜌௖ 𝑙𝑛 𝜀௧ିଵ
௖ ൅ 𝑢௧

௖,
𝑢௧

௖~𝑁ሺ0, 𝜎௖ଶሻ is the exogenous inter-temporal preferences shock. 
The maximization of the inter-temporal utility function is constrained. 

Firstly, household maximizes subject to the following (real term) budget 
constraints: 
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𝑐௧
ூሺ𝑖ሻ ൅ 𝑚௧

ூሺ𝑖ሻ ൅ 𝑝௧
௛∆ℎ௧

ூሺ𝑖ሻ ൅ ൫1 ൅ 𝑟௧ିଵ
௕ ൯

௕೟షభ
಺ ሺ௜ሻ

గ೟
൅ 𝑡𝑎𝑥௧

ூሺ𝑖ሻ ൌ 𝑤௧
ூ𝑛௧

ூሺ𝑖ሻ ൅

𝑏௧
ூሺ𝑖ሻ ൅

௠೟షభ
ು ሺ௜ሻ

గ೟
൅ 𝑑𝑖𝑣௧

ூሺ𝑖ሻ (11) 

Secondly, impatient households face a borrowing constraint; they can only 
borrow up to a certain fraction (𝜔ூ) of the value of their collateralizable new 
housing investment at period 𝑡 ൒ 0: 

𝑏௧
ூ ൌ 𝜔ூሾℎ௧

ூ െ ൫1 െ 𝛿௛൯ℎ௧ିଵ
ூ ሿ (12) 

The Lagrangian equation is as follows: 

𝑚𝑎𝑥 𝔼଴ ∑ 𝛽ூ௧
ℓ௧

ஶ
௧ୀ଴ ሺ𝑐௧

ூሺ𝑖ሻ, ℎ௧
ூሺ𝑖ሻ, 𝑚௧

ூሺ𝑖ሻ, 𝑛௧
ூሺ𝑖ሻ, 𝑏௧

ூሺ𝑖ሻሻ  

where: 

ℓ௧ሺ𝑐௧
ூሺ𝑖ሻ, ℎ௧

ூሺ𝑖ሻ, 𝑚௧
ூሺ𝑖ሻ, 𝑛௧

ூሺ𝑖ሻ, 𝑏௧
ூሺ𝑖ሻሻ ൌ 𝜀௧

௖ሺ1 െ 𝛼ሻ 𝑙𝑜𝑔ሺ𝑐௧
ூሺ𝑖ሻ െ 𝛼𝑐௧ିଵ

ூ ሻ ൅

𝑙𝑜𝑔 ℎ௧
ூሺ𝑖ሻ െ

ቀ௡೟
಺ሺ௜ሻቁ

భశആ

ଵାఎ
൅

ቀ௠೟
಺ሺ௜ሻቁ

భషഝ೘

ଵିథ೘ ൅ 𝜆௧
௉ ቂ𝑤௧

ூ𝑛௧
ூሺ𝑖ሻ ൅ 𝑏௧

ூሺ𝑖ሻ ൅
௠೟షభ

ು ሺ௜ሻ

గ೟
൅

𝑑𝑖𝑣௧
ூሺ𝑖ሻ െ 𝑐௧

ூሺ𝑖ሻ െ 𝑚௧
ூሺ𝑖ሻ െ 𝑝௧

௛∆ℎ௧
ூሺ𝑖ሻ െ ൫1 ൅ 𝑟௧ିଵ

௕ ൯
௕೟షభ

಺ ሺ௜ሻ

గ೟
െ 𝑡𝑎𝑥௧

ூሺ𝑖ሻሻቃ ൅

𝜑௧
ூൣ𝜔ூ൫ℎ௧

ூ െ ൫1 െ 𝛿௛൯ℎ௧ିଵ
ூ ൯ െ 𝑏௧

ூ൧ (13) 

The first-order conditions are given by: 

ሺ𝜕𝑐௧
ூሻ     𝜆௧

ூ ൌ
ఌ೟

೎ሺଵିఈሻ

௖೟
಺ିఈ௖೟షభ

಺ െ 𝛼ሺ1 െ 𝛼ሻ𝛽ூ𝐸௧
ఌ೟శభ

೎

௖೟శభ
಺ ିఈ௖೟

಺ (14) 

ሺ𝜕𝑏௧
ூሻ     𝜆௧

ூ ൌ ൫1 ൅ 𝑟௧
௕൯𝛽ூ𝐸௧

ఒ೟శభ
಺

గ೟శభ
൅ 𝜑௧

ூ (15) 

ሺ𝜕𝑚௧
ூሻ     ሺ𝑚௧

ூሻିథ೘
ൌ ൬ ௥೟

್

ଵା௥೟
್൰ 𝜆௧

ூ  (16) 

ሺ𝜕ℎ௧
ூሻ     

ଵ

௛೟
಺ ൌ 𝜆௧

ூ 𝑝௧
௛ െ 𝛽ூ൫1 െ 𝛿௛൯𝐸௧𝑝௧ାଵ

௛ 𝜆௧ାଵ
௉ െ 𝑝௧

௛𝜔ூ𝜑௧
ூ ൅ 𝛽ூ൫1 െ

𝛿௛൯𝜔ூ𝐸௧𝑝௧ାଵ
௛ 𝜑௧ାଵ

ூ  (17) 

ሺ𝜕𝑛௧
ூሻ     𝑤௧

ூ ൌ
൫௡೟

಺൯
ആ

ఒ೟
಺  (18) 

3.2 Firms 
Firms are comprised of goods and services producers and house producers 
enjoying a monopolistic competitive market. They hire labor and capital from 
households, paying the salary, and capital return. Each firm sells its 
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differentiated product to final good producers, which operate in a competitive 
market. Final good producers, as an aggregator, combine the intermediate 
goods with zero cost to produce the final goods. 

3.2.1 Goods and Services Producers 
3.2.1.1 Final Goods and Services Producers 
Final goods and services producers buy differentiated intermediate good and 
service 𝑦௧

௖ሺ𝑗ሻ at price 𝑃௧
௖ሺ𝑗ሻ (indexed by 𝑗 ∈ ሾ0,1ሿ) and produce final goods 

and services using the following aggregation Dixit-Stiglitz technology: 

𝑦௧
௖ ൌ ቈ׬ 𝑦௧

௖ሺ𝑗ሻ
భ

భశഇ೟
೎𝑑𝑗

ଵ
଴ ቉

ଵାఏ೟
೎

  

Where ln 𝜃௧
௖ ൌ ሺ1 െ 𝜌ఏ௖ሻ ln 𝜃̅௖ ൅ 𝜌ఏ௖ ln 𝜃௧ିଵ

௖ ൅ 𝑢௧
ఏ௖, 𝑢௧

ఏ௖~𝑁ሺ0, 𝜎ఏ௖ଶ
ሻ is 

a stationary price mark-up shock. 𝜃௧
௖ is interpreted as a cost-push shock in the 

inflation equation. The profit maximization condition can be obtained by 
solving the following problem: 

𝑚𝑎𝑥   𝑃௧
௖ሺ𝑗ሻ𝑦௧

௖ሺ𝑗ሻ     𝑠. 𝑡.  ቈ׬ 𝑦௧
௖ሺ𝑗ሻ

భ
భశഇ೟

೎𝑑𝑗
ଵ

଴ ቉
ଵାఏ೟

೎

൒ 𝑦௧
௖ሺ𝑗ሻ (19) 

which leads to the following condition: 

𝑦௧
௖ሺ𝑗ሻ ൌ ൤௉೟

೎ሺ௝ሻ

௉೟
೎ ൨

ି
భశഇ೟

೎

ഇ೟
೎

𝑦௧
௖,   ∀𝑗 ∈ ሾ0,1ሿ (20) 

where 𝑃௧
௖ is the price of the intermediate good 𝑗 and 𝑃௧

௖ is a price index, 
which can be written as: 

𝑃௧
௖ ൌ ቈ׬ ൫𝑃௧

௖ሺ𝑗ሻ൯
ି

భ
ഇ೟

೎ଵ
଴ 𝑑𝑗቉

ିఏ೟
೎

 (21) 

3.2.1.2 Intermediate Goods and Services Producers 
Each intermediate firm, indexed by 𝑗 ∈ ሾ0,1ሿ, produces 𝑦௧

௖ሺ𝑗ሻ units of 
differentiated goods and services in a monopolistic competitive market using 
the following Cobb-Douglas production technology: 
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𝑦௧
௖ሺ𝑗ሻ ൌ 𝐴௧

௖ሾሺ𝑛௧
௉௖ሺ𝑗ሻሻ௔ሺ𝑛௧

ூ௖ሺ𝑗ሻሻଵି௔ሿଵିఓ೎ሾ𝑘௧ିଵ
௉௖ ሺ𝑗ሻሿఓ೎

 (22) 

Where 𝑛௧
௉௖ሺ𝑗ሻ and 𝑛௧

ூ௖ሺ𝑗ሻ are the labor hired from Patient and Impatient 
households respectively, 𝑘௧ିଵ

௉௖ ሺ𝑗ሻ is the capital stock used in the goods and 
services production sector, and ln 𝐴௧

௖ ൌ 𝜌஺௖ ln 𝐴௧ିଵ
௖ ൅ ሺ1 െ 𝜌஺௖ሻ ln 𝐴̅௖ ൅ 𝑢௧

஺௖,
𝑢௧

஺௖~𝑁ሺ0, 𝜎஺௖ଶ
ሻ is a stationary technology shock. 

Firm 𝑗 finance a fraction (𝜔௖) of its working capital by borrowing from 
banking system: 

𝑏௧
௖ሺ𝑗ሻ ൌ 𝜔௖ሾ𝑤௧

௉𝑛௧
௉௖ሺ𝑗ሻ ൅ 𝑤௧

ூ𝑛௧
ூ௖ሺ𝑗ሻሿ (23) 

Firms minimize costs subject to the technology constraint: 

𝑚𝑖𝑛     𝑤௧
௉𝑛௧

௉௖ሺ𝑗ሻ ൅ 𝑤௧
ூ𝑛௧

ூ௖ሺ𝑗ሻ ൅ 𝑝௧
௞𝑘௧ିଵ

௉௖ ሺ𝑗ሻ ൅ 𝑟௧
௕𝑏௧

௖ሺ𝑗ሻ  
𝑠. 𝑡.     𝑦௧

௖ ൌ 𝐴௧
௖ሾሺ𝑛௧

௉௖ሻ௔ሺ𝑛௧
ூ௖ሻଵି௔ሿଵିఓ೎

ሾ𝑘௧ିଵ
௉௖ ሿఓ೎

  

The associated Lagrangian can be written by: 

𝑚𝑖𝑛     𝑤௧
௉𝑛௧

௉௖ሺ𝑗ሻ ൅ 𝑤௧
ூ𝑛௧

ூ௖ሺ𝑗ሻ ൅ 𝑝௧
௞𝑘௧ିଵ

௉௖ ሺ𝑗ሻ ൅ 𝑟௧
௕𝑏௧

௖ሺ𝑗ሻ ൅ 𝜙௧
௖൛𝑦௧

௖ሺ𝑗ሻ െ
𝐴௧

௖ሾሺ𝑛௧
௉௖ሻ௔ሺ𝑛௧

ூ௖ሻଵି௔ሿଵିఓ೎
ሾ𝑘௧ିଵ

௉௖ ሿఓ೎
ൟ (24) 

from where the first-order conditions are: 

ሺ𝜕𝑛௧
௉௖ሻ     𝑤௧

௉൫1 ൅ 𝜔௖𝑟௧
௕൯ ൌ 𝜙௧

௖𝑎ሺ1 െ 𝜇௖ሻ ௬೟
೎

௡೟
ು೎ (25) 

ሺ𝜕𝑛௧
ூ௖ሻ     𝑤௧

ூሺ1 ൅ 𝜔௖𝑟௧
௕ሻ ൌ 𝜙௧

௖ሺ1 െ 𝑎ሻሺ1 െ 𝜇௖ሻ ௬೟
೎

௡೟
಺೎ (26) 

ሺ𝜕𝑘௧ିଵ
௉௖ ሻ     𝑘௧ିଵ

௉௖ ൌ 𝜙௧
௖𝜇௖ ௬೟

೎

௣೟
ೖ (27) 

where the Lagrange multiplier ϕ୲
௖ represents the real marginal cost. 

Solving (25) and (26) for the Lagrangian multiplier gives: 

𝑤௧
௉ ൌ

௔ሺଵିఓ೎ሻ

ఓ೎

௣೟
ೖ௞೟షభ

ು೎

௡೟
ು೎

ଵ

ଵାఠ೎௥೟
್ (28) 

𝑤௧
ூ ൌ

ሺଵି௔ሻሺଵିఓ೎ሻ

ఓ೎

௣೟
ೖ௞೟షభ

ು೎

௡೟
಺೎

ଵ

ଵାఠ೎௥೟
್ (29) 

which shows the labor demand from Patient and Impatient households, 
respectively. Substituting (25) to (27) in the production technology, an 
expression for the real marginal cost obtains: 
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𝜙௧
௖ ൌ

ଵ

஺೟
೎ ቊ൤௪೟

ುሺଵାఠ೎௥೟
್ሻ

௔ሺଵିఓ೎ሻ
൨

௔

൤௪೟
಺ሺଵାఠ೎௥೟

್ሻ

ሺଵି௔ሻሺଵିఓ೎ሻ
൨

ଵି௔

ቋ
ଵିఓ೎

൜
௣೟

ೖ

ఓ೎ൠ
ఓ೎

 (30) 

Taking into account the monopolistic competitive market assumption and 
for the sake of entering rigidity into the model, we assume that, each period, 
only a fraction (1 െ ω) of intermediate goods and services producers, 
randomly chosen, can optimally re-adjust their prices (see Calvo, 1983). For 
those that cannot re-adjust (ω), prices are indexed to past inflation as follows: 

𝑃௧
௖ሺ𝑗ሻ ൌ ሺ𝜋௧ିଵሻఛ𝑃௧ିଵ

௖ ሺ𝑗ሻ  

Where 𝜏 is the parameter curbing the degree of price indexation. In each 
period 𝑡 ൒ 0, intermediate good producers maximize the stream of expected 
discounted profits: 

𝑚𝑎𝑥 𝔼௧ ∑ ሺ𝜔𝛽௉ሻ௞ ఏ೟శೖ
೎

ఏ೟
೎ ൤∏ ሺ𝜋௧ା௦ିଵሻఛ ௉೟

೎ሺ௝ሻ

௉೟శೖ
೎

௞
௦ୀଵ െ 𝜙௧ା௞

௖ ൨ 𝑦௧ା௞
௖ ሺ𝑗ሻஶ

௞ୀ଴   

subject to the sequence of intermediate goods and services demand 
functions by the final goods and services producers; see (21): 

𝑦௧ା௞
௖ ሺ𝑗ሻ ൌ ൤∏ ሺ𝜋௧ା௦ିଵሻఛ ௉೟

೎ሺ௝ሻ

௉೟
೎

௞
௦ୀଵ ൨

ି
భశഇ೟

೎

ഇ೟
೎

𝑦௧ା௞
௖  , ∀𝑘 ൒ 0  

The first-order condition for the optimal price leads to an equation 
describing the dynamics of the inflation rate. It is given by the hybrid New 
Keynesian Phillips Curve: 

𝜋௧ ൌ
ఛ

ଵାఉುఛ
𝜋௧ିଵ ൅

ఉು

ଵାఉುఛ
𝐸௧𝜋௧ାଵ ൅

ଵ

ଵାఉುఛ

൫ଵିఉುఠ൯ሺଵିఠሻ

ఠ
𝜙௧

௖ ൅ 𝜃௧
௖ (31) 

3.2.2 Housing Producers 
3.2.2.1 Final Housing Producers 
Similarly, final housing producers buy differentiated intermediate housing 
𝑦௧

௛ሺ𝑗ሻ at price 𝑃௧
௛ሺ𝑗ሻ (indexed by 𝑗 ∈ ሾ0,1ሿ) and produce final housing using 

an aggregation Dixit-Stiglitz technology as follows: 
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𝑦௧
௛ ൌ ቈ׬ 𝑦௧

௛ሺ𝑗ሻ
భ

భశഇ೟
೓𝑑𝑗

ଵ
଴ ቉

ଵାఏ೟
೓

  

Where again ln 𝜃௧
௛ ൌ ሺ1 െ 𝜌ఏ௛ሻ ln 𝜃̅௛ ൅ 𝜌ఏ௛ ln 𝜃௧ିଵ

௛ ൅ 𝑢௧
ఏ௛,

𝑢௧
ఏ௛~𝑁ሺ0, 𝜎ఏ௛ଶ

ሻ is a stationary price mark-up shock. The profit maximization 
problem is: 

𝑚𝑎𝑥   𝑃௧
௛ሺ𝑗ሻ𝑦௧

௛ሺ𝑗ሻ     𝑠. 𝑡.  ቈ׬ 𝑦௧
௛ሺ𝑗ሻ

భ

భశഇ೟
೓𝑑𝑗

ଵ
଴ ቉

ଵାఏ೟
೓

൒ 𝑦௧
௛ሺ𝑗ሻ (32) 

which leads to the following condition: 

𝑦௧
௛ሺ𝑗ሻ ൌ ሾ

௉೟
೓ሺ௝ሻ

௉೟
೓ ሿ

ି
భశഇ೟

೓

ഇ೟
೓ 𝑦௧

௛,   ∀𝑗 ∈ ሾ0,1ሿ (33) 

which can be written as: 

𝑃௧
௛ ൌ ቈ׬ ቀ𝑃௧

௛ሺ𝑗ሻቁ
ି

భ

ഇ೟
೓ଵ

଴ 𝑑𝑗቉
ିఏ೟

೓

 (34) 

3.2.2.2 Intermediate Housing Producers 
Intermediate house producer operates in a monopolistic competitive market. 
They produce 𝑦௧

௛ሺ𝑗ሻ units of differentiated housing with a Cobb-Douglas 
production technology as following: 

𝑦௧
௛ሺ𝑗ሻ ൌ 𝐴௧

௛ሾሺ𝑛௧
௉௛ሺ𝑗ሻሻ௔ሺ𝑛௧

ூ௛ሺ𝑗ሻሻଵି௔ሿଵିఓ೓ିఓ೗
ሾ𝑘௧ିଵ

௉௛ ሺ𝑗ሻሿఓ೓
ሾ𝑙௧ሺ𝑗ሻሿఓ೗

 (35) 

𝑛௧
௉௖ሺ𝑗ሻ and 𝑛௧

ூ௖ሺ𝑗ሻ are the labor hired from Patient and Impatient 
households respectively, 𝑘௧ିଵ

௉௛ ሺ𝑗ሻ is the capital stock used in the housing 
sector, 𝑙௧ሺ𝑗ሻ is the land used, and  
ln 𝐴௧

௛ ൌ 𝜌஺௛ ln 𝐴௧ିଵ
௛ ൅ ൫1 െ 𝜌஺௛൯ ln 𝐴̅௛ ൅ 𝑢௧

஺௛,    𝑢௧
஺௛~𝑁ሺ0, 𝜎஺௛ଶ

ሻ is the 
stationary technology shock. 

Similarly, firm 𝑗 finance a fraction (𝜔௛) of its working capital by taking 
loans from banking system: 

𝑏௧
௛ሺ𝑗ሻ ൌ 𝜔௛ሾ𝑤௧

௉𝑛௧
௉௛ሺ𝑗ሻ ൅ 𝑤௧

ூ𝑛௧
ூ௛ሺ𝑗ሻሿ (36) 

As a result of this, the firm's costs minimization problem follows as: 
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 𝑚𝑖𝑛     𝑤௧
௉𝑛௧

௉௛ሺ𝑗ሻ ൅ 𝑤௧
ூ𝑛௧

ூ௛ሺ𝑗ሻ ൅ 𝑝௧
௞𝑘௧ିଵ

௉௛ ሺ𝑗ሻ ൅ 𝑟௧
௕𝑏௧

௛  

𝑠. 𝑡.     𝑦௧
௛ሺ𝑗ሻ ൌ 𝐴௧

௛ሾሺ𝑛௧
௉௛ሺ𝑗ሻሻ௔ሺ𝑛௧

ூ௛ሺ𝑗ሻሻଵି௔ሿଵିఓ೓ିఓ೗
ሾ𝑘௧ିଵ

௉௛ ሺ𝑗ሻሿఓ೓
ሾ𝑙௧ሺ𝑗ሻሿఓ೗

  

The associated Lagrangian can be written by: 

𝑚𝑖𝑛     𝑤௧
௉𝑛௧

௉௛ሺ𝑗ሻ ൅ 𝑤௧
ூ𝑛௧

ூ௛ሺ𝑗ሻ ൅ 𝑝௧
௞𝑘௧ିଵ

௉௛ ሺ𝑗ሻ ൅ 𝑟௧
௕𝑏௧

௛ ൅ 𝜙௧
௛ ቄ𝑦௧

௛ሺ𝑗ሻ െ

𝐴௧
௛ሾሺ𝑛௧

௉௛ሺ𝑗ሻሻ௔ሺ𝑛௧
ூ௛ሺ𝑗ሻሻଵି௔ሿଵିఓ೓ିఓ೗

ሾ𝑘௧ିଵ
௉௛ ሺ𝑗ሻሿఓ೓

ሾ𝑙௧ሺ𝑗ሻሿఓ೗
ቅ (37) 

The firs-order conditions are: 

൫𝜕𝑛௧
௉௛൯     𝑤௧

௉ ൌ 𝜙௧
௛𝑎൫1 െ 𝜇௛ െ 𝜇௟൯

௬೟
೓

௡೟
ು೓

ଵ

ଵାఠ೓௥೟
್ (38) 

൫𝜕𝑛௧
ூ௛൯     𝑤௧

ூ ൌ 𝜙௧
௛ሺ1 െ 𝑎ሻ൫1 െ 𝜇௛ െ 𝜇௟൯

௬೟
೓

௡೟
಺೓

ଵ

ଵାఠ೓௥೟
್ (39) 

൫𝜕𝑘௧ିଵ
௉௛ ൯     𝑘௧ିଵ

௉௛ ൌ 𝜙௧
௛𝜇௛ ௬೟

೓

௣೟
ೖ (40) 

ሺ𝜕𝑙௧ሻ     𝑙௧ ൌ 𝜙௧
௛𝜇௟ ௬೟

೓

௣೟
೗  (41) 

where the Lagrange multiplier ϕ୲
௛ represents the real marginal cost. 

Solving (38), (39), and (41) for the Lagrangian multiplier gives: 

𝑤௧
௉ ൌ

௔൫ଵିఓ೓ିఓ೗൯

ఓ೓

௣೟
ೖ௞೟షభ

ು೓

௡೟
ು೓

ଵ

ଵାఠ೓௥೟
್ (42) 

𝑤௧
ூ ൌ

ሺଵି௔ሻ൫ଵିఓ೓ିఓ೗൯

ఓ೓

௣೟
ೖ௞೟షభ

ು೓

௡೟
಺೓

ଵ

ଵାఠ೓௥೟
್ (43) 

𝑙௧ ൌ
ఓ೗

ఓ೓

௣೟
ೖ௞೟షభ

ು೓

௣೟
೗  (44) 

Substituting (38) to (41) in the production technology, the real marginal 
cost can be obtained: 

𝜙௧
௛ ൌ

ଵ

஺೟
೓ ቊ൤௪೟

ುሺଵାఠ೓௥೟
್ሻ

௔ሺଵିఓ೓ିఓ೗ሻ
൨

௔

൤ ௪೟
಺ሺଵାఠ೓௥೟

್ሻ

ሺଵି௔ሻሺଵିఓ೓ିఓ೗ሻ
൨

ଵି௔

ቋ
ଵିఓ೓ିఓ೗

൜
௣೟

ೖ

ఓ೓ൠ
ఓ೓

൜
௣೟

೗

ఓ೗ൠ
ఓ೗

 (45) 

As for goods and services producers, we assume that each period, only a 
fraction (1 െ ω) of intermediate housing producers, can optimally re-adjust 
their prices and for the rest prices are indexed to past inflation as follows: 
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𝑃௧
௛ሺ𝑗ሻ ൌ ሺ𝜋௧ିଵሻఛ𝑃௧ିଵ

௛ ሺ𝑗ሻ  

In each period 𝑡 ൒ 0, intermediate house producers maximize the stream 
of expected discounted profits: 

𝑚𝑎𝑥 𝔼௧ ∑ ሺ𝜔𝛽௉ሻ௞ ఏ೟శೖ
೓

ఏ೟
೓ ൤∏ ሺ𝜋௧ା௦ିଵሻఛ ௉೟

೓ሺ௝ሻ

௉೟శೖ
೓

௞
௦ୀଵ െ 𝜙௧ା௞

௛ ൨ 𝑦௧ା௞
௛ ሺ𝑗ሻஶ

௞ୀ଴   

Subject to the sequence of intermediate housing demand functions by the 
final housing producers; see (34): 

𝑦௧ା௞
௛ ሺ𝑗ሻ ൌ ൤∏ ሺ𝜋௧ା௦ିଵሻఛ ௉೟

೓ሺ௝ሻ

௉೟
೓

௞
௦ୀଵ ൨

ି
భశഇ೟

೓

ഇ೟
೓

𝑦௧ା௞
௛  , ∀𝑘 ൒ 0  

The hybrid New Keynesian Phillips Curve can be obtained as: 

𝜋௧
௛ ൌ

ఛ

ଵାఉುఛ
𝜋௧ିଵ

௛ ൅
ఉು

ଵାఉುఛ
𝐸௧𝜋௧ାଵ

௛ ൅
ଵ

ଵାఉುఛ

൫ଵିఉುఠ൯ሺଵିఠሻ

ఠ
𝜙௧

௛ ൅ 𝜃௧
௛ (46) 

3.3 Banks 
The banks intermediate funds between savers and borrowers. 

The key feature of the banks is that they have to obey a balance sheet 
identity: The banks combine bank capital (equity) and deposits on the liability 
side and issue loans and acquire housing on the asset side: 

𝑏௧ ൅ 𝑝௧
௛ℎ௧

௕ ൌ 𝑘௧
௕ ൅ 𝑑௧ (47) 

where 𝑏௧ ൌ 𝑏௧
ூ ൅ 𝑏௧

௖ ൅ 𝑏௧
௛ is total loans issued by banks. Moreover, there 

is an exogenous risk-weighted capital-assets ratio for banks. As deposits and 
capital are perfect substitutes, this bank capital requirement provides a way to 
pin down the choices by the bank. It implies that banks are subject to a 
quadratic cost whenever the risk-weighted capital to assets ratio deviates from 
a target: 

ሺ
௞೟

್

ధ್௕೟ାధ೓௛೟
್ െ 𝜗௕ሻଶ  

where 𝜛௕ and 𝜛௛ are the risk weights assigned to the bank's assets (loans 
and housing), respectively. The parameter 𝜗௕ captures the optimal capital to 
assets ratio exogenously set by the monetary authority.  

Each bank 𝑗 ∈ ሾ0,1ሿ capital is accumulated each period out of retained 
earnings according to: 
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𝑘௧
௕ሺ𝑗ሻ ൌ ൫1 െ 𝛿௕൯𝑘௧ିଵ

௕ ሺ𝑗ሻ ൅ 𝜃௕𝛱௧ିଵ
௕ ሺ𝑗ሻ (48) 

where 𝛱௧
௕ሺ𝑗ሻ is the profits made by the bank 𝑗, 𝜃௕ summarizes the dividend 

policy of the bank, and 𝛿௕ measures resources used in managing bank capital 
and organizing the overall banking intermediation functions. 

We assume that there is a required reserve obligation based on the deposits 
taken by the bank: 

𝑅𝑅௧ ൌ 𝜆௧
ோோ𝑑௧ିଵ (49) 

where ln 𝜆௧
ோோ ൌ 𝜌ఒೃೃ

ln 𝜆௧ିଵ
ோோ ൅ ቀ1 െ 𝜌ఒೃೃ

ቁ ln 𝜆̅ோோ ൅

𝑢௧
ோோ,   𝑢௧

ோோ~𝑁ሺ0, 𝜎ோோଶ
ሻ measures the required reserve ratio. 

The overall profit of the bank can be obtained as: 

𝛱௧
௕ ൌ ൫1 ൅ 𝑟௧

௕൯𝑏௧ െ ൫1 ൅ 𝑟௧
ௗ൯𝑑௧ െ 𝑘௧

௕ ൅ 𝑝௧
௛ൣℎ௧

௕ െ ൫1 െ 𝛿௛൯ℎ௧ିଵ
௕ ൧ െ 𝑅𝑅௧ െ

఑ೖ

ଶ
ሺ

௞೟
್

ధ್௕೟ାధ೓௛೟
್ െ 𝜗௕ሻଶ𝑘௧

௕  

Using the balance sheet identity and substituting out 𝑘௧
௕ gives: 

𝛱௧
௕ ൌ 𝑟௧

௕𝑏௧ െ 𝑟௧
ௗ𝑑௧ െ 𝑅𝑅௧ െ 𝑝௧

௛ℎ௧ିଵ
௕ ൫1 െ 𝛿௛൯ െ

఑ೖ

ଶ
ሺ

௞೟
್

ధ್௕೟ାధ೓௛೟
್ െ

𝜗௕ሻଶ𝑘௧
௕ (50) 

The problem for wholesale bank is to choose loans, deposits, and housing 
to maximize profits, subject to a balance sheet constraint: 

𝑚𝑖𝑛     𝔼௧ ∑ 𝛽௉௧
𝛱௧

௕ஶ
௧ୀ଴   

 𝑠. 𝑡.     𝑏௧ ൅ 𝑝௧
௛ℎ௧

௕ ൌ 𝐾௧
௕ ൅ 𝑑௧  

The firs-order conditions are: 

ሺ𝜕𝑑௧ሻ     𝜆௧
௕ ൌ 𝑟௧

ௗ (51) 

ሺ𝜕𝑏௧ሻ     𝜆௧
௕ ൌ 𝑟௧

௕ െ 𝜅௞𝜛௕ሺ
௞೟

್

ధ್௕೟ାధ೓௛೟
್ሻଶሺ

௞೟
್

ధ್௕೟ାధ೓௛೟
್ െ 𝜗௕ሻ (52) 

൫𝜕ℎ௧
௕൯     𝜆௧

௕ ൌ ൫1 െ 𝛿௛൯𝛽௉𝐸௧
௣೟శభ

೓

௣೟
೓ ൅

఑ೖధ೓

௣೟
೓ ൬ ௞೟

್

ధ್௕೟ାధ೓௛೟
್൰

ଶ

൬ ௞೟
್

ధ್௕೟ାధ೓௛೟
್ െ

𝜗௕൰ െ 1 (53) 

The equations (51) and (52) yield a condition linking the spread between 
rates on loans and deposits: 
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𝑟௧
ௗ ൌ 𝑟௧

௕ െ 𝜅௞𝜛௕ሺ
௞೟

್

ధ್௕೟ାధ೓௛೟
್ሻଶሺ

௞೟
್

ధ್௕೟ାధ೓௛೟
್ െ 𝜗௕ሻ (54) 

We assume that in the steady-state banks violate the optimal capital to 
assets ratio by 0.02, hence, the value for the parameter 𝜅௞ in the steady-state 
can be obtained. 

3.4 Monetary Authority 
Central bank as the monetary authority governs and regulates the money 
market. We capture both sides of its balance sheet to model the central bank. 
On the assets side, we assume there is no debt issued by the banking system. 
Hence, the monetary base resources follow as: 

𝑚𝑏௧ ൌ 𝑔𝑑௧ ൅ 𝑓𝑟௧ (55) 

where 𝑔𝑑௧ and 𝑓𝑟௧ denote the net government debt and net foreign 
reserves, respectively. The foreign reserves of the bank accumulate through 
the time: 

𝑓𝑟௧ ൌ
௙௥೟షభ

గ೟
൅ 𝑂௧ (56) 

by an exogenous endowment oil sell, which follows an AR(1) 
representation: 

ln 𝑂௧ ൌ 𝜌ை ln 𝑂௧ିଵ ൅ ሺ1 െ 𝜌ைሻ ln 𝑂ത ൅ 𝑢௧
ை,   𝑢௧

ை~𝑁ሺ0, 𝜎ைଶ
ሻ (57) 

On the liabilities side, vis-à-vis, there are money and the required reserves 
of the banking system. That is: 

𝑚𝑏௧ ൌ 𝑚௧ ൅ 𝑅𝑅௧ (58) 

where 𝑚௧ ൌ 𝑚௧
௉ ൅ 𝑚௧

ூ  is denoting the total money that is assumed to be 
held only by the households. 

3.5 Government 
The government expenditure assumed to be financed by lump-sum taxes paid 
by the households (𝑡𝑎𝑥௧ ൌ 𝑡𝑎𝑥௧

௉ ൅ 𝑡𝑎𝑥௧
ூ) and issuing debt from the central 

bank, so the balanced budget condition implies that: 
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𝑔௧ ൌ 𝑡𝑎𝑥௧ ൅
௚ௗ೟ା௙௥೟ିሺ௚ௗ೟షభା௙௥೟షభሻ

௉೟
  

where 𝑔𝑑௧ and 𝑓𝑟௧ denote government debt and foreign reserves, hence, 
௚ௗ೟ା௙௥೟ିሺ௚ௗ೟షభା௙௥೟షభሻ

௉೟
 is the money created by the government debt to the 

central bank. 
The Fiscal policy is exogenous and assumed to behave as follows: 

𝑔௧ ൌ 𝜌௚ ln 𝑔௧ିଵ ൅ ሺ1 െ 𝜌௚ሻ ln 𝑔̅ ൅ 𝑢௧
௚,   𝑢௧

௚~𝑁ሺ0, 𝜎௚ଶሻ (59) 

3.6 Monetary Policy 
The monetary authority follows a Taylor rule of the type: 

𝑟௧
ௗ ൌ ൫𝑟௧ିଵ

ௗ ൯
ఝೝ

ቀగ೟

గ∗ቁ
ሺଵିఝೝሻఝഏ

ቀ௬೟

௬෤
ቁ

ሺଵିఝೝሻఝ೤

𝑢௧
௥ (60) 

where 𝜑గ and 𝜑௬ are weights assigned to inflation and output stabilization, 
respectively, and 𝑢௧

௥~𝑁ሺ0, 𝜎௥ଶሻ is an exogenous shock to monetary policy. 
The spread between the deposit rate and loan rate follows as: 

𝑟௧
௕ ൌ 𝑟௧

ௗ ൅ 𝜁௧ (60) 

where 𝜁௧ ൌ 𝜌఍ ln 𝜁௧ିଵ ൅ ൫1 െ 𝜌఍൯ ln 𝜁̅ ൅ 𝑢௧
఍,   𝑢௧

఍~𝑁ሺ0, 𝜎఍ ଶ
ሻ . 

3.7 Aggregation and Market Clearing 
Two equations clearing the labor markets are: 

𝑛௧
௉ ൌ 𝑛௧

௉௖ ൅ 𝑛௧
௉௛ (61) 

And 

𝑛௧
ூ ൌ 𝑛௧

ூ௖ ൅ 𝑛௧
ூ௛ (62) 

The aggregate output constraint is: 

𝑦௧
௖ ൌ 𝑐௧ ൅ 𝑖௧

௉ ൅ 𝑔௧ (63) 

where 𝑐௧ ൌ 𝑐௧
௉ ൅ 𝑐௧

ூ  denotes aggregate consumption. 
The equilibrium in the housing market is given by: 
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𝑦௧
௛ ൌ 𝐻௧ െ ሺ1 െ 𝛿௛ሻ𝐻௧ିଵ (64) 

where 𝐻௧ ൌ ℎ௧
௉ ൅ ℎ௧

ூ ൅ ℎ௧
௕ denotes aggregate housing stock of the 

economy. Total land is fixed and normalized to one, 𝑙௧ ൌ 1. 
To close the model, the total output is: 

𝑦௧ ൌ 𝑦௧
௖ ൅ 𝑦௧

௛ (65) 

4 Estimation 

4.1 Data and Calibration 
Our estimation follows by a Bayesian approach: we choose prior distributions 
for the parameters, and we estimate their posterior distribution using the 
Metropolis-Hastings algorithm1. The posterior distributions of the model 
parameters and all other associated empirical results have been obtained using 
Dynare (ver. 4.5.7.) toolbox for MATLAB. As our model is expressed in the 
form of log-deviations from the steady-state (the model is not designed to 
explain long-run trends and seasonal fluctuations in the observed variables), 
data should be transformed into a form suitable for computing the likelihood 
function. We use ten observable variables for estimation: gross domestic non-
housing production, gross housing sector production, consumption, 
government expenditure, oil production, real inflation rate, house price 
inflation rate, nominal interest rates, nominal deposit rates, and required 
reserve.  

As mentioned above, the data transformed into a log-form and using the 
Hodrick-Prescott (HP) filter all the seasonal features of the series are removed. 
We estimate the model from 1988q1 to 2017q4, giving 120 observations per 
data series. All observables are sourced from the Central Bank of Iran's 
quarterly national accounts and economic time series database. It is notable 
that nominal interest and deposit rates are obtained from balance sheets of 
banks, rather than using the approved ones. The table (2) shows descriptive 
Statistics of these observables variables. All the variable means are 
approximately indicating that they properly satisfy the model features and 
needs. 

                                                                                                                              
1 See An and Schorfheide (2007) for a description of the methodology. 
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Table 2 
Descriptive Statistics of Observable Variables 

min max median st.dev mean variable 
-0.0585 0.0702 0.0004 0.0235 0.0010 non-Housing GDP 
-0.1711 0.2284 0.0072 0.0787 0.0001 Housing Production 
-0.1437 0.1187 0.0007 0.0339 0.0020 Consumption 
-0.2265 0.2549 -0.0089 0.0883 0.0000 Government 

Expenditure 
-0.4684 0.3335 0.0028 0.1278 0.0021 Oil production 
-0.1190 0.1958 0.0091 0.0562 0.0000 Real Inflation Rate 
-0.4016 0.3553 0.0052 0.1498 0.0000 House Price Inflation 
-0.1071 0.1069 0.0009 0.0549 0.0000 Nominal Interest Rate 
-0.1170 0.1083 0.0049 0.0653 0.0000 Nominal Deposit Rate 
-0.1927 0.1520 0.0028 0.0704 -0.0003 Required Reserve 

 

Model parameters are derived through a combination of calibration and 
estimation. The parameters determining the steady-state are calibrated in order 
to obtain reasonable values for some key steady-state values. Among the 
calibrated parameters, the steady-state shares are set to match with the 
corresponding sample averages. Table 3 reports the values of these 
parameters. According to the national accounts time series of Central Bank of 
Iran (CBI), consumption, government expenditure, and private investment 
have 50.4%, 18.8%, and 30.8% shares of total GDP (excluding the housing 
sector), respectively. The housing sector has a 6.8% share of total GDP, leaves 
the remaining 93.2% to the non-housing goods and services. 

Table 3 
Steady-state Shares and ratios 

Value Description Parameter 
0.504 consumption to non-housing GDP share 𝑐̅ 𝑦௖തതത⁄  
0.188 government Expenditure to non-housing GDP 

share 
𝑔̅ 𝑦௖തതത⁄  

0.308 private investment to non-housing GDP share 𝚤௉ഥ 𝑦௖തതതൗ  
0.932 non-housing sector output to total GDP share 𝑦௖തതത 𝑦ത⁄  
0.068 housing sector output to total GDP share 𝑦௛തതതത 𝑦തൗ  
0.05 housing loans taken by Impatient households to 

total loans 
𝑏ூഥ 𝑏ത⁄  

0.88 loans taken by non-housing sector to total loans 𝑏௖തതത 𝑏ത⁄  
0.07 loans taken by housing sector to total loans 𝑏௛തതത 𝑏ത⁄  
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The discount factor of Patient households is set to 0.85. We set the 
impatient household discount factor to 0.8095, implying the annual interest 
rate of %20. The depreciation rate for capital and housing assumed to be 0.03 
and 0.02, respectively. 

We set the capital share in the goods and services production function to 
0.75, and for the house production function, the share of capital and land are 
set to 0.75 and 0.2, respectively. 

Based on the banking system reports of CBI, housing loans taken by 
households from the banking system has an average of 5% share of total loans, 
in the past 5 years. Respectively, loans taken by housing and non-housing 
sectors are 7% and 88%. According to the capital adequacy obligations made 
by the CBI, capital to risk-adjusted assets ratio is set to 0.08, assigning 0.7 and 
1 weight to the loans and housing, respectively. The capital management cost 
ratio is set to 0.01 and parameter 𝜅௞ is set to 428.5, implying the 0.06 spread 
between deposit and loan interest rate (we assume that there is a 0.02 deviation 
from the optimal capital to risk-adjusted assets in the steady-state). Table 4 
reports the values of the calibrated parameters. 

Table 4 
Calibrated Parameters 

Value Description Parameter 
0.85 Patient households discount factor 𝛽௉ 
0.8095 Impatient households discount factor 𝛽ூ 
0.75 capital share in the non-housing production 

function 
𝜇௖ 

0.75 capital share in the housing production function 𝜇௛ 
0.2 land share in the housing production function 𝜇௟ 
0.03 the depreciation rate of capital 𝛿௞ 
0.02 the depreciation rate of housing 𝛿௛ 
0.08 bank's capital to risk-adjusted assets ratio 𝜗௕ 
0.01 bank's capital management cost ratio 𝛿௕ 
0.7 risk weight assigned to loans 𝜛௕ 
1 risk weight assigned to housing 𝜛௛ 
428.5 capital adequacy deviation cost parameter 𝜅௞ 

 

4.2 Prior Distributions  
Our priors are in Tables 5. We used inverse gamma priors for the standard 
errors of the shocks. For the persistence parameters of technologies and 
preference shock, we choose a beta-distribution with a prior mean of 0.9. The 
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persistence parameter of government expenditure and oil are set to 0.7 and 
0.85, respectively. We set the prior mean of the habit parameter in 
consumption at 0.2. We choose a gamma prior for the parameter describing 
the inverse elasticity of substitution of working with a mean of 2.8. The prior 
of the inverse of the elasticity of money stock demand is assumed to be 
gamma, with a mean of 4.2. 

For the monetary policy rule, we base our priors on a Taylor rule 
responding gradually to inflation, so that the prior means of 𝜑௥, 𝜑గ  and 𝜑௬ 
are, respectively, 0.85, 0.1 and 0.01. We select the prior mean of the Calvo 
price at 0.5. The prior for the indexation parameter is loosely centered on 0.5. 

4.3 Posterior Distributions 
Table 5 reports the posterior means, standard deviation, and 90% probability 
intervals for the structural parameters, together with the prior distributions and 
means. Besides, Figure 4 reports the prior and posterior marginal densities of 
the parameters in the model. Draws from the posterior distribution of the 
parameters are obtained using the random walk version of the Metropolis-
Hastings algorithm. 

The estimated model suggests a lower rate of technological progress in 
both housing and non-housing sector. It can also be seen that the estimated 
persistence parameters of price mark-up shocks in both sectors are lower than 
our prior means. 

The posterior mean of 𝜔 -the parameter that governs the degree of price 
stickiness faced by the intermediate producers- implies that prices persist on 
average for about 1.6 periods. It is somewhat lower than our expectations. It 
might be due to the high inflation rates in recent years. The higher inflation 
rate means more upward fluctuations in prices that force more producers to 
optimally re-adjust their prices. However, given the positive indexation 
coefficient (0.81), prices change every period, although not in response to 
changes in marginal costs. 

Turning to the monetary policy rule, our estimates suggest more 
responsiveness of monetary policy to the inflation rate. In other words, a 
higher estimated 𝜑గ means that the monetary authority has to be more 
concerned about the deviation of the inflation rate from its targeted value. The 
estimated output stabilization parameter shows the same as our prior mean, 
suggesting that the model had no information about the output gap. 
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Table 5 
The prior and posterior distributions of the parameters 

90% 
HPD interval 

posterior 
st.dev 

posterior 
mode 

prior 
mean 

prior 
distribution 

parameter 

0.9213 0.8498 0.02 0.8821 0.9 Beta 𝜌௖ 
0.8427 0.7875 0.02 0.8184 0.9 Beta 𝜌஺௖ 
0.8075 0.7285 0.02 0.7561 0.9 Beta 𝜌஺௛ 
0.7325 0.6673 0.02 0.7008 0.9 Beta 𝜌఍ 
0.7106 0.6431 0.02 0.6770 0.7 Beta 𝜌௚ 
0.8639 0.7929 0.02 0.8292 0.85 Beta 𝜌ை 
0.8276 0.7631 0.02 0.7953 0.8 Beta 𝜌ఒೃೃ

 
0.7768 0.6425 0.02 0.6494 0.8 Beta 𝜌ఏ௖ 
0.7768 0.6425 0.02 0.6823 0.8 Beta 𝜌ఏ௛ 
4.2801 4.1184 0.05 4.1994 4.2 Gamma 𝜙௠ 
2.8754 2.7128 0.05 2.7931 2.8 Gamma 𝜂 
0.8325 0.7939 0.01 0.8132 0.85 Beta 𝜏 
0.3189 0.2857 0.01 0.3018 0.3 Beta 𝑎 
0.2242 0.1915 0.01 0.2065 0.2 Beta 𝛼 
0.7382 0.7027 0.01 0.7184 0.75 Beta 𝜇௖ 
0.7865 0.756 0.01 0.7724 0.75 Beta 𝜇௛ 
0.3938 0.3591 0.01 0.3769 0.2 Beta 𝜇௟ 
0.884 0.8191 0.02 0.8527 0.85 Beta 𝜑௥ 
0.1078 0.0915 0.005 0.6856 0.1 Normal 𝜑గ 
0.0108 0.0092 0.0005 0.01 0.01 Normal 𝜑௬ 
0.3987 0.3712 0.01 0.3826 0.5 Beta 𝜔 
0.1427 0.0978 ∞ 0.1210 0.01 Inv. Gamma 𝑢௧

௖ 
0.1427 0.0336 ∞ 0.0374 0.01 Inv. Gamma 𝑢௧

ఏ௖ 
0.1386 0.1025 ∞ 0.1239 0.01 Inv. Gamma 𝑢௧

ఏ௛ 
0.0880 0.0672 ∞ 0.0752 0.01 Inv. Gamma 𝑢௧

஺௖ 
0.1181 0.0929 ∞ 0.1030 0.01 Inv. Gamma 𝑢௧

஺௛ 
0.1207 0.0974 ∞ 0.1079 0.01 Inv. Gamma 𝑢௧

௚ 
0.1372 0.1109 ∞ 0.1232 0.01 Inv. Gamma 𝑢௧

ை 
0.0602 0.0402 ∞ 0.0481 0.01 Inv. Gamma 𝑢௧

௥ 
2.0484 1.6063 ∞ 1.8250 0.01 Inv. Gamma 𝑢௧

఍ 
0.0849 0.0657 ∞ 0.0729 0.01 Inv. Gamma 𝑢௧

ோோ 
 

Prior and posterior density graphs of all estimated parameters are shown in 
Figure 3. 
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Figure 3. Prior Distribution and Estimated Posterior Distribution of the Parameters 
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The linear Kalman filter forecasts evaluated at the posterior modes are 
plotted against all observables throughout the full sample period. As shown in 
Figure 4, all observables data indicate a good fit with the corresponding 
filtered forecasts, except, it produces less satisfactory fit to the inflation rate 
of non-housing products series. Note that the inflation series is the most 
volatile one in our sample, which can partly explain the lack of an adequate 
fit. Nevertheless, it follows that the empirical fit of our DSGE model is good 
for the observables, and can informally be considered sufficient for the 
macroeconomic variables of Iran. 

 

Figure 4. Actual Data (blue line) and Corresponding Kalman Filter Forecasts (red 
line) 
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5 Empirical Results 
According to our goal in this paper, we step up a new consideration in the 
monetary rule: we assume that the monetary authority reacts to the housing 
price inflation, alongside the non-housing inflation and output gap. Hence, we 
update the Taylor rule in equation (60) as a new one: 

𝑟௧
ௗ ൌ ൫𝑟௧ିଵ

ௗ ൯
ఝೝ

ቀగ೟

గ∗ቁ
ሺଵିఝೝሻఝഏ

ቀ௬೟

௬෤
ቁ

ሺଵିఝೝሻఝ೤

൬ గ೟
೓

గ೓∗൰
ሺଵିఝೝሻఝഏ೓

𝑢௧
௥ (66) 

and call it "Augmented Taylor Rule". To obtain a thorough insight into 
what happens if the monetary authority considers housing inflation in its 
monetary rule, we trace a three-step track. Initially, we set the weight of 
deviation in the housing inflation rate from the targeted rate to 0.5, and in the 
next steps, we raised it with 0.5 units at each step. It, alongside the previous 
basic simple Taylor rule that implies no consideration on housing inflation, 

i.e. 𝜑గ೓
ൌ 0 , gives four tracks to trace. 

The reaction of the endogenous model variables to structural shocks can 
be examined using Bayesian impulse response functions (IRF). To illustrate 
the main properties of the model, we plotted a combination of those four pre-
mentioned IRFs, focusing on the impact of preference shock, technological 
shocks, housing price mark-up shock, and a monetary policy shocks. 

Figure 5 plots IRFs to the preference shock. We also call it a demand shock, 
since it causes the total consumption to rise. A positive demand shock 
generates a boom-bust response of the non-housing output. The initial jump 
in production can be due to an increased optimism of the households that shift 
from capital accumulation to consumption. However, the ensuing drop in 
investment seems remarkable; it quickly generates a bust in the overall level 
of the non-housing sector's output. The interactions in the house production 
are vice-versa; the house production drops at first, and then rises. 

As shown in the below figures, adding the monetary authority's reaction to 
the housing price inflation does not much affect the IRFs. A plausible cause 
might be that this shock, in essence, hits the non-housing sector and has not 
much to do with the housing sector. As one can see, the more monetary 
authority takes the housing inflation into account, the less will go the total 
loans that banking system issues in the economy, and it will take more periods 
to get back to its steady-state level. Another important implication is that a 
preference shock leads to a greater boom in the non-housing output (and 
similarly, a higher initial burst in the housing output), as a result of monetary 
authority's reaction to the housing inflation. 
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Figure 5. IRFs to a Preference Shock  

Figure 6 depicts the model's response to a one standard deviation 
unexpected innovation to the non-housing technology. This shock hits the 
goods and services production side of the economy: productivity of labor and 
capital rises uniformly for all intermediate goods and services producers, and 
this leads to a decrease in marginal cost. A gradual process of producer price 
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reduction ensues, and inflation falls. The rise in productivity in the non-
housing sector motivates patient households to move their investments from 
the housing sector to the non-housing sector, leading to an overall upturn in 
the non-housing output. It implies a decline in housing production. With an 
ensuing decrease in the non-housing output, the housing production rises and 
waves back to its steady-state level. 

An important implication of considering monetary authority's reaction to 
the housing inflation is that, following an unexpected innovation to the non-
housing sector, the consumption of patient households rises less than the 
situation that there is no consideration of the housing inflation in the monetary 
policy. For impatient households, it is vice-versa. The reason why this happens 
relates to the different degrees of patience between these households. As 
patient households are the only ones who invest in the economy, they are more 
willing to reduce their consumption and accumulate more capital and deposit 
in favor of rising future incomes. For the impatient households, the 
consumption will be higher so that the total consumption remains fixed. As 
shown in the below figures, since the impatient households collateralize their 
housing to get loans from the banking system, the more monetary authority 
reacts to the housing inflation, the higher would be the loans taken by the 
impatient households. 

The response to a one standard deviation unexpected innovation to the 
housing technology is shown in figure 7. In contrast with the non-housing 
technology shock, this shock makes the house production more productive; 
hence, capitals shift from the non-housing sector to the housing sector. Due to 
the increased housing investment, and thanks to a fall in construction costs, 
housing prices drop. In other words, positive technology shock in the housing 
sector leads the house production to rise and the goods and services output to 
decline. As productivity increases for all intermediate producers, the marginal 
cost decrease, and this leads to a downturn in the inflation rate. It implies that 
households have much tendency to accumulate houses, i.e., a fall in 
consumption. 

Turning to the monetary policy, one can see, as the monetary authority 
considers the housing inflation, the downturn in the consumption for the 
patient households diminishes. For impatient households, it is vice-versa. One 
rational reason might relate to the collateral effect. As impatient households 
collateralize their housing to get bank loans, they still have a strong will to 
substitute out their consumption to accumulate more housing; hence, their 
consumption's downturn worsens. 
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Figure 6. IRFs to a Non-Housing Technology Shock 
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Figure 7. IRFs to a Non-Housing Technology Shock 

The model's response to one standard deviation shock to a house price 
mark-up is shown in figure 8. A positive shock extends the substitutability of 
houses produced by intermediate housing and drives up the mark-ups charged 
by them. As a result, house price inflation jumps up, and leads to an increase 
in both households' consumption, as they will tend to substitute housing with 
consumption. It is clear that this increase in consumption leads to an increase 
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in goods and services production, and the reduced housing demand leads to a 
decrease in house production. 

It is interesting to study the effects of a positive house price mark-up shock 
on the loan market. (1) On the supply side, through the balance sheet channel, 
inflation in house prices strengthen the asset side of the bank's balance sheet; 
hence, they are capable of issuing more loans in the economy. (2) On the 
demand side, in the aftermath of the shock, as mentioned above, the impatient 
households reduce their housing demand, causing an immediate fall in loans 
taken by them. But through the collateral effect, the increase in house prices 
makes them capable of taking more loans. It can be seen with a rapid rise in 
the impatient household's loan. 

All the effects of the shock described above get amplified as a result of the 
monetary authority's reaction to the housing price inflation. 

Finally, figure 9 plots a monetary policy shock. A positive monetary policy 
shock raises the inflation rates in both the non-housing and housing sectors. 
The effects of a monetary policy shock on private consumption are somewhat 
tricky. For the impatient household's consumption, it is an upturn, while it is 
a downturn for patient ones. Again this is because of the different degrees of 
patience. As the patient households are those who deposit a fraction of their 
wealth in the banking system, an increase in the deposit rates (that comes 
straight after the policy shock) motivates them to reduce consumption in favor 
of gaining more income in the future. For impatient households, the 
interactions are vice-versa. As the loan rate rise, the cost of borrowing from 
the banking system increases; hence, they are reluctant to get loans. Thanks to 
the decline in their costs, the patient households are now capable of more 
consumption. 

Comparing the IRFs produced by different levels of response to the 
housing inflation suggests that caring more about the housing inflation rate 
amplifies the result. A critical implication of the monetary authority's reaction 
to the housing inflation relates to the aggregate loans issued by the banking 
system. Taking housing inflation into account leads to an increase in the bank's 
profitability. The assumption that banks hold housing as an asset in our model 
extends this implication through the balance sheet effect. It is evident that the 
more policy rule reacts to the housing inflation, the more would be the increase 
in the aggregate loans issued by the banking system. 
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Figure 8. IRFs to a Housing Price Mark-Up Shock 
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Figure 9. IRFs to a Monetary Policy Shock 

6 Conclusion 
The fast growth in prices and residential investment in the housing market of 
Iran has led many studies to concern the developments in the housing sector. 
In this paper, we developed a Dynamic Stochastic General Equilibrium 
(DSGE) model -with 5 main sectors- for Iran's economy that explicitly models 
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the housing in the banks’ portfolio. There are two types of households and two 
types of firms. Using different discount factors, households separated into 
patient and impatient ones to provide savings and borrowing flows in the 
equilibrium. The firms divided into non-housing and housing producers. All 
the financial flows channeled through a banking system that holds housing as 
an asset. 

Using Bayesian methods, we estimated the model, covering the 1988q1 to 
2017q4 period. The corresponding filtered forecasts showed that the empirical 
fit of our DSGE model is good for the observables, and can informally be 
considered adequate for the macroeconomic variables of Iran. Following up 
on our goal in this paper, we update the Taylor rule to a new "Augmented 
Taylor Rule", which considers the monetary authority's reaction to the house 
price inflation, alongside the non-housing inflation and output gap. To obtain 
a thorough insight, we built a three-step track to trace. Initially, we set the 
weight of deviation in the housing inflation rate from the targeted rate to 0.5, 
and in the next steps, we increased it with 0.5 units at each step, which gives 
us a total of four IRFs to analyze the structural shock's effects. 

The IRFs of structural shocks indicate that when a house price mark-up 
shock hits the economy, the decline in the housing demand leads to an increase 
in consumption. On the demand side of the loan market, the initial decrease in 
impatient household's loan inverts, as a result of the collateral effect. On the 
supply side, through the balance sheet effect, the aggregate loans rise. The 
monetary authority's reaction to the house price inflation amplifies these 
effects. 

For a positive monetary policy shock, the results are heterogeneous; it 
increases the consumption of the impatient households, in contrast with 
decreasing the patient household's consumption. These implications are 
straight due to the heterogeneity assumption between household agents. The 
difference between their discount factors separates households into borrowers 
and lenders in equilibrium. That is why the patient households reduce their 
consumption in favor of more future income, as the impatient households raise 
their consumption with a waiver of borrowing. Again tracing our three-step 
track indicates that the reaction of the monetary authority to the housing 
inflation amplifies the implication. 

We suggest that the future developments of the model incorporate the 
optimal monetary policy regarding the house price inflation alongside the 
conventional inflation-targeting policy to study the optimal monetary policy 
implications. 



314 Money and Economy, Vol. 14, No. 3, Summer 2019 

References 
Abolhasani, A., Ebrahimi, I., Pour Kazemi, M. H., & Bahrami Nia, E. (2016). The 

Effect of Oil Shocks and Monetary Shocks on Production and Inflation in the 
Housing Sector of the Iranian Economy: New Keynesian Dynamic Stochastic 
General Equilibrium Approach. Quarterly Journal of Economic Growth and 
Development Research, Vol. 7, No. 25, Jan 2017 (113-132) (In Persian). 

Ahearne, A., Ammer, J., Doyle, B., Kole, L. & Martin, R. (2005), House Prices and 
Monetary Policy: A Cross-Country Study, Discussion Paper 841, Board of 
Governors of the Federal Reserve System. 

An, S., & Schorfheide, F. (2007). Bayesian analysis of DSGE models. Econometric 
Reviews, vol. 26, 113–172. 

Bernanke, B., & Gertler, M. (1995). Inside the Black Box: The Credit Channel of 
Monetary Policy Transmission. Journal of Economic Perspectives, 9, 27–48. 

Doling, J., Vandenberg, P., & Tolentino, J. (2013). Housing and Housing Finance—
A Review of the Links to Economic Development and Poverty Reduction. ADB 
Economics Working Paper Series. Journal of the American Statistical 
Association, 18(144), 1024-1028. 

Ferrara, L., & Koopman, S. J. (2010). Common business and housing market cyles in 
the euro area from a multivariate decomposition in housing markets in 
europe.Springer Berlin Heidelberg, 105-128. 

Goodhart, C., & Hofmann, B. (2008). House prices, money, credit and the 
macroeconomy. Oxford Review of Economic Policy, 24(1), 180–205. 

Iacoviello, M. (2005). House Prices, Borrowing Constraints and Monetary Policy in 
the Business Cycle. American Economic Review, 95(3):739–764. 

Iacoviello, M., & Neri, S. (2007). Housing Markets Spillovers: Evidence from an 
Estimated DSGE Model. Working Paper 659, Boston College Department of 
Economics. 

Iacoviello, M., & Neri, S. (2010). Housing market spillovers: Evidence from an  
estimated  dsgemodel. American  EconomicJournal:  Macroeconomics,2(2), 125–
164. 

IMF (2015). Monetary policy and financial stability. IMF Policy Papers. 
Kiyotaki, N., & Moore, J. (1977). Credit Cycles. Journal of Political Economy, 105, 

211–248. 
Leamer, E. (2007), Housing is the business cycle, Working Paper 13428, NBER. 
Mahmoodi, E., Nasrollahi, Z., & Yavari, K. (2019). The Effect of Housing Market 

Fluctuations on Macroeconomy: A DSGE Approach. Applied Theories of 
Economics 6(2) - Serial Number 21, Summer 2019, 239-268 (In Persian). 

Mehregan, N. (2014). Indices of housing inter-sectional linkage. Journal of housing 
economics (Eghtesad-e- Maskan), 49, 11-28 (In Persian). 

Pakniyat, M., Bahrami, J., Tavakoliyan, H., & Shah Hosseini, S. (2018). Banks 
Engagement in Housing Investment and its relation in Iran's Economy based on 
DSGE Approach. Journal of Iranian Energy Economics, Vol 8, No 29, 27-67 (In 
Persian). 



Housing in Banks’ Portfolio and its Effects on Monetary Policy in Iran 315 

Taylor, J. B. (1999). A Historical Analysis of Monetary Policy Rules in Monetary 
Policy Rules. Chicago: U. of Chicago Press. 

Taylor, J. B. (2012). First Principles: Five Keys to Restoring America's Economic 
Prosperity. New York: W.W. Norton & Company, Inc. p. 126.س  

 



 
Journal of Money and Economy 
Vol. 14, No. 3, Summer 2019 
pp. 317-333 

Impacts of Economic Variables on Herding Behavior 
in Tehran Stock Exchange Industries 

Farzad Jafari* Reza Tehrani† 
Ezatollah Abbasian‡ 

Received: 14 May 2019 Approved: 29 Feb 2020 

The stock market is influenced by other parallel markets and macroeconomic variables; 
such variables have impacts on the behavior of financial market players. Accordingly, 
this study first examines the existence of herding behavior among investors in the Tehran 
Stock Exchange (TSE). It then investigates the effects of exogenous economic variables 
on this industry-level behavior in the Tehran Stock Exchange (TSE) throughout 2008-
2018. For this purpose, 12 different industries were studied, and the results of nonlinear 
regression analysis showed the existence of herding behavior in all selected industries in 
the bearish market. However, this is not true for the bullish market. The findings also 
indicate that the effects of exogenous variables are not the same in different industries. 
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1 Introduction 
The impacts of non-rational behaviors on the return of stock markets are well 
established today in behavioral finance literature (Denondt and Thaler, 1985; 
Odeon, 200; Daniel et al., 1998). Among these behaviors, herding behavior 
has been the most attractive one for academics and market participants 
(Christie and Huang, 1995; Chang and others, 2000; Chiang and Zheng, 2010; 
Pevzner et al., 2015). 

Herding behavior is one of the most well-known objective phenomena in 
financial markets that shows an extreme tendency to winning operation. Many 
researchers believe that herding behavior is a by-product of information 
asymmetry in the market, whether herding behavior is rational or irrational. 
Different groups of investors obtain different information with different 
qualities, and the difference between the characteristics of each group and 
their access to information leads to different investment behaviors in different 
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groups. The international financial crisis in 2008 made it clear that market 
prices can deviate substantially from the fundamental value of the stock over 
long periods. Liquidity constraints, information asymmetry, risk-takers, and 
other factors are commonly identified as significant contributors to this crisis. 
It is noteworthy that these factors lead to the loss of stability in the financial 
markets and put investors at a not covered systematic risk. In recent years, the 
degree of integration and economic dependence has increased significantly 
due to the greater interdependence between the financial market and 
international markets. During the process of globalization of the economy, 
international financial markets have been integrated, and numerous studies 
have provided evidence of linking between local financial markets and global 
markets in different ways (Vithessonthi & Kumarasinghe, 2016). 

On the other hand, the development of information technology in the last 
decade has caused more communication in the financial markets, so that 
volatility in one market spreads to other financial markets. This dependency 
subjects the behavior of financial market actors to other markets and also the 
exogenous economic variables in each country. Eventually, the transfer of 
price volatility of different assets can take place in one market or across 
different markets, which will affect the investors’ tendencies and behavior. It 
is widely accepted that the price volatility of financial variables is contagious 
across different markets over time (Hartmann et al., 2000; Longin and Solnik, 
2001; Bae et al., 2003). Therefore, it is crucial to examine the impact of 
changes in other markets on herding behavior in the stock market. 

However, it has been well noted in the research literature that the 
commodity market and macroeconomic variables have firmly been integrated 
with traditional financial markets (Jones and Kaul, 1996; Sadorsky, 1999). 
The main aim of this research is to examine the existence of herding behavior 
in the Tehran Stock Exchange and the effect of exogenous economic variables 
(macroeconomic variables) on herding behavior. It should be mentioned that 
this study is the first research to examine herding behavior and the effects of 
macroeconomic variables on the TSE simultaneously. Accordingly, after a 
review of the theoretical and empirical literature, the research methodology 
will be described, and the empirical findings of this study will be explained 
before the conclusion section. 

2 Theoretical and Empirical Literature Review 
The development of international markets and trade dependency among 
different countries has made financial markets more dependent and affected 
by macroeconomic and political conditions. So, changes in one market will 
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cause significant differences in other internationally associated markets. The 
concept of contagion in the financial markets has gained more attention in the 
last two decades due to the financial crisis and the process of globalization of 
the economy. It should be noted that this cannot merely be attributed to the 
price behavior of financial markets because the micro-level investors and 
financial market players will be affected as well. So, the confusion and trends 
of changes in the international and aligned markets, as well as the economic 
conditions, will have a direct impact on their investment behaviors (Yao et al., 
2014).  

In this regard, the forecasts and analyses of the individuals will be changed 
as the exogenous shocks from the global markets directly affect the future and 
herding behavior of the people in the stock market. According to the volatility 
and contagion theory, the shocks of the global market and macroeconomic 
variables could impact capital market investors' behavior. It can be justified in 
the theoretical framework of herding behavior because the market movement 
can be interpreted collectively, especially when market returns are more or 
less than average. Herding behavior, in particular, examines whether 
individuals acting on their investment information are more likely to influence 
and imitate others' decisions, actions, and practices. It makes similar 
transactions in one direction (Balcılar et al., 2017). 

In general, contagion theory refers to the fact that some information about 
financial variables is transmitted over time to the financial asset markets. The 
expansion of communication systems in recent years and the interdependence 
of the asset markets emphasize the importance of contagion theory. The 
mechanisms of contagion between returns and volatility of different assets are 
essential for the following reasons. First, contagion mechanisms provide 
information on the market return. The contagion between assets return 
indicates the existence of a profitable trading strategy. If the profitability of 
this trading strategy is higher than its operating costs, it potentially provides 
evidence of market inefficiencies and collective movement behavior among 
investors. Second, contagion mechanisms are essential in asset portfolio 
management because having information on the impact of contagion on 
portfolio selection and risk reduction is very useful. Third, information on the 
contagion theory can be used to predict asset volatility. Therefore, the 
contagion effect is a valuable theory in financial risk management and 
explaining investor behavior. 

Therefore, based on the above, it can be stated that an increase in volatility 
at the level of macroeconomic variables can cause an immediate reaction of 
financial market players and influence the decisions of others. Also, it leads 
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to an increase in the cross-sectional deviation of returns of different companies 
and various industries in the stock market. This phenomenon, according to the 
theory, can affect the probability of herding behavior (Chang, 2013). New 
empirical evidence has examined the dynamic relationship between macro 
shocks and herding behavior during a crisis (Chang, 2013; Choi and 
Hammoudeh, 2010; Cifarelli and Paladino, 2010; Filis and others, 2011; 
Sadorsky, 2011).  

Also, behavioral financial researchers, such as Greer (2000), Chiu and Lee 
(2009), and Choi (2010), have found that the movement of prices of 
macroeconomic variables, such as oil prices, affect returns in recent years. In 
short, commodity prices and macro variables play a crucial role in explaining 
financial markets. Yau et al. (2014) have studied the role of corporate size on 
the existence of herding behavior. They believe that large companies stand 
differently in the process of herding behavior of the financial market 
compared to smaller ones because of (1) higher trading volume, (2) more 
considerable attention from market analysts, and (3) a faster response to the 
market good news. In another study, Yau et al. (2014) confirmed the existence 
of herding behavior in the Chinese capital market. Their research findings also 
indicated that the reaction at the industry level is stronger than at the market 
level. Besides, the results of their research showed that herding behavior in 
growth stocks is more robust than value stocks.  

In another study, Vieira and Pereira (2014) examined herding behavior and 
the relationship between investor sentiment and herding-market behavior in 
the European market from 2003 to 2011. In this study, two different 
approaches were used to measure the severity of herding behavior. The results 
show that investor sentiment has little effect on herding behavior. Gong and 
Dai (2017) studied the impact of monetary policy and exchange rate on the 
herding behavior of listed companies in the China Stock Exchange. The results 
of this study showed that there is a herding behavior among traders in the 
market, as, during devaluation of the Chinese currency and rising interest 
rates, herding behavior has increased in this country. The findings of recent 
research also indicated that monetary policy events, as well as the 
dissemination of news on these policies, would significantly change the extent 
of the herding behavior in the Chinese stock market.  

In another study, Balcilar et al. (2017) investigated and explained herding 
behavior in the Persian Gulf region from 2004 to2014. Their research is aimed 
at examining the impact of oil prices as an exogenous variable on herding 
behavior in the stock market of these countries. The results show that in the 
crude oil-exporting countries, stock market traders respond to oil price signals, 
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and this behavior is more severe in times of crisis and negative messages in 
these countries. Thomas et al. (2018) observed the existence of herding 
behavior in the digital currency market. The results of this study showed that 
during the studied period, the amount of herding behavior in the digital 
currencies market with the lower market size is more considerable than others. 
In a survey by Kabir and Shakur (2018), the effect of macro variables on 
herding behavior in emerging financial countries was investigated using a 
nonlinear approach. The results of the study, based on nonlinear smooth 
transition regression, showed that the herding behavior is more in higher-
yielding volatility regimes. Also, the US financial situation and the global 
stock market price have a significant effect on this behavior.  

Our literature review showed that the theory of volatility and contagion 
could explain the behavior of stock market actors. Their behavior can be 
influenced by other markets, as well as macro variables such that the political 
decisions, that may lead to irrational choices and actions. It is worth noting 
that this behavior can be different for investors at the industry level and even 
for different companies. Accordingly, this study explores the effects of 
exogenous economic variables on the herding behavior of investors at various 
industries in the Tehran Stock Exchange. It is worth mentioning that, based 
on the current studies, there was no similar study explaining the effects of 
exogenous economic variables on herding behavior of investors across 
different industries in Iran capital market. The present study aims to 
investigate the herding behavior of investors at the level of various industries 
in the Tehran Stock Exchange. The second aim of this study is to explore the 
causal relationship between exogenous economic variables at the industry 
level. 

3 Research Method 
The research methodology is divided into two main branches for the study of 
herding behavior. The first branch of research is the method of studying 
herding behavior measures based on return dispersion (Christie & Huang, 
1995; Chang et al., 2000; and Huang, 2004). The second branch of research is 
to propose a statistical index based on the analysts' transactions (Laconisch, 
1992). Chang et al. (2000) extend the studies of Christie and Huang (1995) 
and propose the cross-sectional absolute deviation (CSAD) to measure stock 
return dispersion. In this study, based on the findings and research model of 
Chang et al. (2000), the herding behavior in the stock market and the impact 
of macroeconomic variables on it has been investigated.  
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The reason for choosing these criteria is because this approach, without 
individual judgment, determines the herding market behavior based on the 
correlation between return on a share and the distribution of total stock at a 
declining rate. The criterion of cross-sectional absolute standard deviation has 
also been used in the studies of Balcilar et al. (2017), Gong and Dai (2017), 
Thomas et al. (2018), and Kabir and Shakoor (2018). To capture herd 
behavior, the authors use the cross-sectional standard deviation of returns 
(CSSD), also named dispersion. Details of this model are as follows. 

𝐶𝑆𝐴𝐷 ൌ
1

𝑁
∑ |𝑅𝑖.𝑡 െ 𝑅𝑚.𝑡|𝑁

𝑖ൌ1  (1) 

in which, N represents the number of companies in the market, 𝑅௜௧ is the return 
of individual stock i at time t.and 𝑅௠௧ is the cross-sectional average of N stock 
returns in the portfolio at time t. It should be noted that to test the existence of 
herding behavior, Chang et al. (2000) proposed the following regression 
model: 

𝐶𝑆𝐴𝐷௧ ൌ 𝛼 ൅ 𝜆ଵ|𝑅௠.௧| ൅ 𝜆ଶሺ𝑅௠.௧ሻଶ ൅ 𝜀௧ (2) 

Where the dependent variable is the cross-sectional standard deviation of 
each company's return on total market return based on Equation (1), and 
according to the approach of Chang et al. (2000), the negative coefficient λ2 
indicates the existence of herding behavior. 

Also, the behavior of stock market actors may depend on whether the 
market is bearish or bullish. By developing Equation (2), we can distinguish 
the absolute magnitudes of market return and the other power of market return 
in decreasing and increasing market conditions. For this purpose, given the 
asymmetry in the herding behavior in different market conditions, the 
equations can be considered nonlinear. 
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 In these equations, the nonlinear relationship between 𝐶𝑆𝐴𝐷௧ and 𝑅௠.௧ 
represents herding behavior, in a way that when γ2 < 0, the herding behavior 
in the market is such that the increase of correlation between a stock return 
and stock return dispersion occurs with a decreasing rate. It can be seen in the 
following diagram. 
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Figure 1. The nonlinear relationship between CSADt and 𝑅௠,௧ 

Given the theoretical foundations outlined in the previous section and 
based on the contagion theory in financial markets, it is expected that changes 
in the parallel markets and economic variables will cause irrational behavior 
among investors and affect herding behavior in the stock market concerning 
the market conditions. In this study, using the models presented by Balcker et 
al. (2017) and Gong and Dai (2017), the following equations will be used to 
investigate the impact of other variables affecting herding behavior, which is 
the main difference between this study and the previous ones. 
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The model uses variables such as exchange rate growth (Ex), liquidity 
growth (money), oil price return, gold price return, and stock market volatility 
(Vol), using the GARCH approach calculations during the years 2008 to 2018. 
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The main difference of this research with the mentioned articles is the use 
of macroeconomic variables affecting herding behavior in TSE and across 
different industries. In this study, two principles in selecting variables have 
been emphasized. 1) Depending on the nature of the response, variables with 
a short-term impact or the ones in the form of cross-sectional shocks are 
selected as the exchange rate. Also, the variables such as GDP that reflect the 
general state of the economy and the economic trend are not taken into 
consideration in this model. 2)  

Furthermore, the approach of this model is to use the economic variables 
affecting the stock market in terms of their impacts on herding behavior, 
which has been mentioned in the study of Balcker et al. (2017) and Gong and 
Dai (2017). Accordingly, variables such as exchange rate and logarithmic 
growth of liquidity are considered; however, variables such as inflation rate 
that are results of policymaking and are highly correlated with liquidity 
growth rate are not considered (Chiang and Zheng, 2010). Therefore, 
immediate changes in exchange rate growth and liquidity growth as 
macroeconomic indices cause short-term irrational behavior because the 
asymmetry of essential information in this area causes herding behavior 
among micro-investors. Also, changes in the oil and gold markets due to their 
international structure can be useful as exogenous variables affecting the way 
people invest in the stock market and cause abnormal behavior among 
investors (Gong and Dai, 2017). 

4 Research Findings 

4.1 Statistical Population and Research Variables  
For this study, we use the dataset of the Tehran Stock Exchange index from 
February 2008 until the end of August 2018. It should be noted that sampling 
from different industries was considered to evaluate the herding test, with the 
requirement of having at least ten companies in the whole study period. 
Accordingly, the selected sectors and the number of companies in each 
industry are as follows. 1) Construction, Real Estate (12). 2) Automotive and 
Parts Manufacturing (30). 3) Other Non-metallic Mineral Products (19). 4) 
Cement, Lime, and Plaster (29). 5) Petroleum Products, Coke, and Nuclear 
Fuel (10). 6) Primary metals (26). 7) Sugar (34). 8) Machinery and equipment, 
(19). 9) Electrical machinery and equipment (11). 10) Chemical products (27). 
11) Food and Beverage except for Sugar (23) and Pharmaceuticals and 
Materials (25). 
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It should be noted that research data on OPEC oil and gold prices during 
the period under review were obtained from OPEC and the London gold 
market. Besides, free exchange rates and liquidity are provided every month. 

Table 1 summarizes the descriptive statistics on the variables studied for 
different industries and the macroeconomic variables used in this study. 

Table 1 
Statistical characteristics of research variables 
Variable Number Average Mean Max. Min. St.D Skew Elongation 
Total index return - 2.393 1.693 23.446 -7.893 5.778 0.762 3.574 
Construction, Real Estate 12 9.161 8.477 24.762 3.473 3.967 1.425 5.742 
Automotive and 
Manufacturing 

30 10.927 10.023 31.924 4.577 4.975 1.651 6.293 

Other Non-metallic Mineral 
Products 

19 10.655 9.805 34.623 3.033 5.105 1.592 6.776 

Cement, Lime and Plaster 29 8.393 7.931 20.607 2.099 3.731 1.170 4.640 
Petroleum Products, Coke 
and Nuclear Fuel 

10 10.575 8.809 58.344 3.085 7.645 3.265 17.701 

Basic metals 26 9.771 9.043 21.300 5.127 3.287 0.973 3.719 
Sugar 34 13.437 11.747 48.872 3.511 7.205 1.782 8.618 
Machinery and equipment 19 9.982 9.108 31.278 3.097 4.672 1.590 7.001 
Electrical machinery and 
equipment 

11 10.081 9.405 35.252 2.611 5.096 2.126 9.215 

Chemical products 27 9.510 8.576 19.622 4.255 3.486 1.018 3.438 
Food and Beverage except 
Sugar 

23 10.306 9.318 34.754 4.341 5.006 2.033 8.860 

Pharmaceuticals and 
Materials 

25 9.064 8.079 32.276 1.757 4.359 1.919 9.751 

Oil return - 0.533 1.156 23.719 -28.127 8.627 -0.179 4.277 
Gold return - 0.281 0.445 13.026 -15.690 5.042 -0.126 3.589 
Liquidity logarithm - 8.635 8.623 9.870 7.540 0.681 0.087 1.751 
Currency logarithm - 10.086 10.367 11.775 9.188 0.616 -0.150 2.306 
 

Also, the results of the Unit root test of variables are presented in Table 
(2). The result shows that we can reject the null hypothesis, and the text 
implies that all the variables are stationary at the 95% level of significance. 
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Table 2 
Results of the unit root test _ADF Method  

Variable Test 
statistics 

Probability  

|rmt| -7.30 0.000 
(rmt) 2 -3.87 0.000 
Oil return -8.57 0.000 
Gold return -12.17 0.000 
Logarithmic exchange rate growth -6.58 0.000 
Logarithmic growth of liquidity -9.00 0.000 
Construction, Real Estate (CSAD) -4.68 0.000 
Automotive and Manufacturing (CSAD) -4.34 0.000 
Other Non-metallic Mineral Products (CSAD) -7.25 0.000 
Cement, Lime and Plaster (CSAD) -7.07 0.000 
Petroleum Products, Coke and Nuclear Fuel (CSAD) -10.36 0.000 
Basic metals (CSAD) -7.98 0.000 
Sugar (CSAD) -8.74 0.000 
machinery and equipment (CSAD) -7.86 0.000 
Electrical machinery and equipment (CSAD) -9.26 0.000 
Chemical products (CSAD) -7.26 0.000 
Food and Beverage except for Sugar  (CSAD) -4.72 0.000 
Pharmaceuticals and Materials (CSAD) -6.02 0.000 

 

4.2 Research Hypotheses 
According to the theoretical foundations and the mentioned problem in this 
research, the principal and subsidiary hypotheses investigated are as follows: 
 Herding behavior in "bull market" and "bear market" conditions, in 

Tehran Stock Exchange (TSE) and at different industry levels, is affected 
by economic variables. 

 Herding behavior exists in bearish and bullish markets, in TSE, in various 
industries. 

4.3 Testing the Research Hypotheses 
In the first step of this study, the existence of herding behavior among 
companies of different industries of the Tehran Stock Exchange from 2008 to 
2018 has been examined every month. It is evident in Table (3) that γ2 is 
negative and significant in bearish markets for all industries. The negative 
coefficient for market return squared indicates a deviation decline in corporate 
profits from market returns in recessionary or bearish market conditions. Also, 
the reduction in deviations of corporate returns from market returns means 
that there is herding behavior in the market. 
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Table 3 
Model estimation to test the hypothesis of herding behavior 

Industry parameter 𝛼஽ 𝛾ଵ
஽ 𝛾ଶ

஽ 𝛼௎ 𝛾ଵ
௎ 𝛾ଶ

௎ 𝑅ଶ 

Construction, 
Real Estate 

coefficient 4.92 0.77 -0.12 4.13 0.43 0.00 
0.32 statistic 17.69 3.25 -3.60 8.36 2.42 0.13 

probability 0.00 0.00 0.00 0.00 0.02 0.90 

Automotive and 
Manufacturing 

coefficient 8.41 2.71 -0.34 11.22 -0.19 0.05 
0.38 statistic 5.38 1.63 -1.74 15.57 -0.95 4.99 

probability 0.00 0.11 0.09 0.00 0.34 0.00 
Other Non-
metallic Mineral 
Products 

coefficient 9.10 1.49 -0.15 15.21 -0.62 0.04 
0.7 statistic 39.23 2.94 -2.29 6.74 -1.56 2.88 

probability 0.00 0.00 0.02 0.00 0.12 0.01 

Cement, Lime and 
Plaster 

coefficient 4.05 1.67 -0.14 11.63 -0.27 0.03 
0.31 statistic 3.18 2.05 -1.67 4.95 -0.67 1.98 

probability 0.00 0.04 0.10 0.00 0.51 0.05 
Petroleum 
Products, Coke 
and Nuclear Fuel 

coefficient -3.75 13.31 -1.35 13.20 -0.37 0.02 
0.35 statistic -0.52 2.36 -1.92 5.74 -1.90 4.41 

probability 0.60 0.02 0.06 0.00 0.06 0.00 

Basic metal 
coefficient 6.89 2.82 -0.30 10.00 0.21 0.01 

0.24 statistic 3.62 2.00 -1.79 7.88 0.96 0.98 
probability 0.00 0.05 0.08 0.00 0.34 0.32 

sugar 
coefficient 1.73 11.08 -1.27 12.70 0.14 0.02 

  
0.3 

statistic 0.28 2.06 -1.88 13.68 0.58 1.61 
probability 0.78 0.04 0.06 0.00 0.56 0.11 

Machinery and 
equipment 

coefficient 7.36 5.84 -0.82 10.43 2.28 
-
0.08 

0.37 
statistic 6.67 5.28 -5.80 3.15 3.78 

-
3.84 

probability 0.00 0.00 0.00 0.00 0.00 0.00 
 Electrical 
Machinery and 
equipment 

coefficient 8.01 3.83 -0.43 25.11 -1.15 0.07 
0.68 statistic 5.48 3.42 -2.94 7.33 -1.76 2.97 

probability 0.00 0.00 0.00 0.00 0.08 0.00 

Chemical 
products 

coefficient 7.43 4.76 -0.70 15.26 -0.22 0.01 
0.13 statistic 4.34 4.44 -5.41 6.25 -0.42 0.62 

probability 0.00 0.00 0.00 0.00 0.67 0.54 

Food and 
Beverage except 
Sugar  

coefficient 9.18 1.81 -0.19 1.80 3.43 
-
0.11 

0.56 
statistic 4.52 1.67 -1.98 0.70 9.42 

-
9.74 

probability 0.00 0.10 0.05 0.49 0.00 0.00 

Pharmaceuticals 
and Materials  

coefficient 8.90 4.12 -0.67 11.14 0.33 0.02 
0.83 statistic 3.95 2.07 -2.31 6.95 0.62 1.20 

probability 0.00 0.04 0.02 0.00 0.54 0.23 
 

When the stock market is booming, only the machinery and equipment 
industry and the food and beverage industry, except sugar, have a square 
negative return factor. It indicates that in a bullish market, there is less 
industry-wide herding behavior, as only the machinery and equipment 
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industries and the food industry have experienced investor-driven reaction. It 
also confirms the goodness of fit for parameters, including the coefficient of 
determination (R-squared) and F-statistic value.  

The results of the model in equation (4) have been reported in table 3. It 
should be mentioned that initially, the GARCH model estimated volatilities. 
As can be seen in the expected results, in this study, the impact of economic 
variables in the bearish market has been stipulated differently in a way that 
their effects are statistically meaningful in all mentioned industries. It shows 
that herding behavior exists in the presence of macroeconomic variables in the 
stock markets. In this regard, considering the oil market return in interaction 
with market return, it could be stated that the estimated coefficient in 
Construction and Real Estate, Other Non-metallic Mineral Products, Cement, 
Lime and Plaster, Basic metal, Sugar, Machinery and equipment, Electrical 
Machinery and equipment and Chemical products is negative and meaningful. 
The results demonstrate that in these industries, the return of the OPEC oil 
price leads to a herding behavior of investors. Finally, an increase in the oil 
market return when the stock market is bearish may increase the herding 
behavior of investors. 

Among several industries that we tested, there was a significant negative 
relationship between gold market return and herding behavior in Real Estate, 
and Machinery and equipment industries. It shows that when the stock market 
is bearish, an increase in the Gold market return will result in a herding 
behavior in investors of Construction and Real Estate, and Machinery and 
equipment industries.  

Besides, the results of our study showed a significant positive relationship 
between the rate of currency and herding behavior among Petroleum Products, 
Coke, and Nuclear Fuel industries. In the field of monetary policy, we have 
the same results for Non-metallic Mineral Products, and Cement, Lime and 
Plaster industries. This result indicates the fact that increasing liquidity will 
lead to herding behavior while the market is bearish. 

Moreover, herding behavior will be intensified by exogenous variables, 
which is different in each industry based on their natures. Eventually, to study 
the relation between volatilities and herding behavior of investors, it could be 
said that in Construction and Real Estate, Petroleum Products, Coke and 
Nuclear Fuel, Machinery and equipment, and Food and Beverage except 
Sugar industries herding behavior has happened in the bearish market. It is 
observed that an increase in volatility will lead to herding behavior in the 
industries mentioned above. 
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Table 4 
Model estimation of herding behavior with exogenous economic variables in 
decreasing market 

Industry Parameter 𝛼஽ 𝛾ଵ
஽ 𝛾ଶ

஽ 𝛾ଷ
஽ γୈ

ସ γୈ
ହ γୈ

଺ γୈ
଻ 

Construction, 
Real Estate 

Coefficient 4.60 1.15 -0.11 0.00 -0.01 0.03 -0.21 
-1.22 
0.23 

-0.23 
-1.77 
0.08 

Statistic 17.24 5.63 -3.36 -2.30 -2.61 4.26 
Probability 0.00 0.00 0.00 0.02 0.01 0.00 

Automotive and 
Manufacturing 

Coefficient 14.09 1.06 -0.49 0.00 0.01 0.09 -0.84 
-0.34 
0.74 

1.33 
12.07 
0.00 

Statistic 7.46 0.99 -2.43 0.53 1.12 1.87 
Probability 0.00 0.32 0.02 0.59 0.27 0.06 

Other Non-
metallic Mineral 

Products 

Coefficient 9.39 2.13 -0.56 -0.01 0.01 -0.26 -0.45 
-0.34 
0.74 

0.80 
1.33 
0.19 

Statistic 9.50 1.24 -3.76 -5.06 3.07 -6.00 
Probability 0.00 0.22 0.00 0.00 0.00 0.00 

Cement, Lime 
and Plaster 

Coefficient 4.87 0.99 -0.33 0.00 0.00 -0.12 0.48 
1.92 
0.06 

0.74 
7.99 
0.00 

Statistic 6.28 2.83 -8.22 -4.99 1.27 -24.50 
Probability 0.00 0.01 0.00 0.00 0.21 0.00 

Petroleum 
Products, Coke 

and Nuclear 
Fuel 

Coefficient 5.59 5.27 1.32 0.03 0.05 0.38 
-7.60 
-4.11 
0.00 

-4.76 
-11.55 
0.00 

Statistic 1.20 1.37 2.29 4.71 4.11 13.08 

Probability 0.23 0.17 0.02 0.00 0.00 0.00 

Basic metal 
Coefficient 9.10 0.26 -0.44 0.00 0.01 0.00 -0.11 

-0.22 
0.82 

1.54 
19.37 
0.00 

Statistic 6.23 0.23 -3.17 -3.88 3.51 0.02 
Probability 0.00 0.82 0.00 0.00 0.00 0.98 

Sugar 
Coefficient 1.90 10.21 -1.30 0.00 0.00 0.02 7.72 

3.72 
0.00 

-0.16 
-0.29 
0.77 

Statistic 0.47 2.95 -2.48 -0.40 0.23 0.41 
Probability 0.64 0.00 0.02 0.69 0.82 0.69 

Machinery and 
equipment 

Coefficient 6.12 6.94 -0.97 -0.01 -0.02 0.16 1.48 
4.27 
0.00 

-0.24 
-3.10 
0.00 

Statistic 7.30 10.56 -16.25 -6.86 -17.63 32.11 
Probability 0.00 0.00 0.00 0.00 0.00 0.00 

Electrical 
Machinery and 

equipment 

Coefficient 7.45 3.62 -0.99 -0.01 0.00 0.01 1.71 
3.45 
0.00 

1.58 
2.13 
0.04 

Statistic 6.98 3.54 -4.73 -2.80 0.19 0.22 
Probability 0.00 0.00 0.00 0.01 0.85 0.83 

Chemical 
products 

Coefficient 8.97 3.20 -0.77 0.00 0.01 0.01 1.68 
4.23 
0.00 

0.78 
2.10 
0.04 

Statistic 6.13 3.14 -7.19 -0.42 0.90 0.26 
Probability 0.00 0.00 0.00 0.67 0.37 0.79 

Food and 
Beverage 
products 

Coefficient 11.02 0.32 0.14 0.01 0.01 0.17 0.05 
0.12 
0.91 

-0.40 
-2.40 
0.02 

Statistic 9.51 1.29 2.19 2.68 3.46 6.32 
Probability 0.00 0.20 0.03 0.01 0.00 0.00 

Pharmaceuticals 
and Materials 

Coefficient 10.09 2.45 -0.75 ٠࿿٠٠ 0.03 -0.03 3.59 
1.76 
0.08 

0.83 
1.86 
0.07 

Statistic 5.49 1.45 -3.54 -0.02 2.16 -0.66 
Probability 0.00 0.15 0.00 0.99 0.03 0.51 

 

The results of the herding behavior test in a bullish market are provided in 
Table (5). It shows that during the bullish condition of the market, herding 
behavior is evident in Construction and Real Estate, Automotive and 
Manufacturing, Petroleum Products, Coke and Nuclear Fuel, Basic metals, 
Machinery and equipment, Food and Beverage except for Sugar industries, 
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and Pharmaceuticals and Materials industries. Also, these results show that in 
almost all industries, herding behavior is possibly increased by 
macroeconomic variables. 

Table 5 
Model estimation of herding behavior with exogenous economic variables in 
increasing market 

Industry Parameter 𝛼௎ γ୙
ଵ γ୙

ଶ γ୙
ଷ γ୙

ସ γ୙
ହ γ୙

଺ γ୙
଻ 

Construction, 
Real Estate 

Coefficient 3.99 0.58 -0.03 0.001 -0.001 1.05 -0.10 
-2.21 
0.03 

-0.01 
-3.45 
0.00 

Statistic 8.99 3.19 -1.57 1.03 0.97 4.75 
Probability 0.00 0.12 0.00 0.31 0.33 0.00 

Automotive and 
Manufacturing 

Coefficient 15.22 0.54 -0.09 -0.00 0.003 1.24 -0.05 
-0.58 
0.56 

0.09 
2.53 
0.01 

Statistic 7.22 1.12 -6.03 -1.83 2.92 6.39 
Probability 0.00 0.26 0.00 0.07 0.00 0.00 

Other Non-
metallic Mineral 

Products 

Coefficient 22.37 -1.79 0.02 0.000 -0.003 -0.21 -0.11 
-0.69 
0.49 

0.16 
3.91 
0.00 

Statistic 5.25 -1.96 0.30 0.33 -0.29 -0.58 
Probability 0.00 0.05 0.77 0.74 0.77 0.56 

Cement, Lime 
and Plaster 

Coefficient 12.15 -0.57 0.03 0.001 -0.005 -0.13 -0.10 
-1.53 
0.13 

0.04 
2.46 
0.02 

Statistic 4.46 -0.95 0.90 1.71 -1.10 -0.42 
Probability 0.00 0.35 0.37 0.09 0.28 0.68 

Petroleum 
Products, Coke 

and Nuclear Fuel 

Coefficient 12.76 -0.16 -0.05 -0.00 -0.004 0.04 0.12 
2.86 
0.01 

0.13 
6.03 
0.00 

Statistic 5.23 -0.51 -3.65 -1.64 -0.66 0.29 
Probability 0.00 0.61 0.00 0.10 0.51 0.78 

Basic metal Coefficient 10.02 0.20 -0.01 0.001 -0.004 -0.05 0.00 
0.05 
0.96 

0.04 
4.93 
0.00 

Statistic 8.93 1.31 -1.96 -3.70 -1.82 -0.71 
Probability 0.00 0.19 0.05 0.00 0.07 0.48 

Sugar Coefficient 12.89 0.09 0.001 -0.00 0.001 -0.11 0.12 
2.86 
0.01 

0.05 
3.16 
0.00 

Statistic 10.55 0.24 0.03 -2.68 4.02 -0.35 
Probability 0.00 0.81 0.97 0.01 0.00 0.73 

Machinery and 
equipment 

Coefficient 13.73 0.63 -0.10 -0.01 0.005 1.26 -0.36 
-1.73 
0.09 

0.18 
3.15 
0.00 

Statistic 13.88 2.40 -4.04 -5.04 3.82 3.82 
Probability 0.00 0.02 0.00 0.00 0.00 0.00 

Electrical 
Machinery and 

equipment 

Coefficient 25.77 -1.73 -0.01 0.01 -0.00 -0.09 0.01 
0.11 
0.91 

0.17 
4.50 
0.00 

Statistic 5.63 -1.94 -0.36 5.65 -2.48 -0.26 
Probability 0.00 0.06 0.72 0.00 0.01 0.80 

Chemical 
products 

Coefficient 17.80 -1.31 0.08 -0.00 0.001 -0.63 -0.13 
4.23 
0.00 

0.03 
2.10 
0.04 

Statistic 8.67 -2.68 2.45 -0.42 -0.13 0.06 
Probability 0.00 0.01 0.02 0.67 0.90 0.95 

Food and 
Beverage 
products 

Coefficient 11.02 0.56 -0.11 -0.00 -0.00 -1.26 0.46 
16.13 
0.00 

0.32 
16.26 
0.00 

Statistic 13.24 2.55 -6.22 -1.49 -3.47 -12.43 
Probability 0.00 0.01 0.00 0.14 0.00 0.00 

Pharmaceuticals 
and Materials 

Coefficient 10.55 0.34 -0.10 0.001 0.0003 0.31 0.13 
3.75 
0.00 

0.20 
21.36 
0.00 

Statistic 11.48 1.76 -10.31 0.81 0.88 2.79 
Probability 0.00 0.08 0.00 0.42 0.38 0.01 
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The results of studying the effect of the oil market on herding behavior in 
the Tehran stock market show that the impact of OPEC oil interaction return 
and market return are negative and significant in Automotive and 
Manufacturing, Petroleum Products, Coke and Nuclear Fuel, Sugar, and 
Machinery and equipment industries. So, herding behavior exists when the 
market is bullish, and the oil return is increasing. 

Similarly, the results of studying the effect of global Gold market return on 
herding behavior illustrate that the variable of interaction between gold market 
and stock market return in Basic metals, Electrical Machinery and equipment, 
and Food and Beverage businesses is negative and meaningful. So, investors 
will be willing to invest in these markets when stock market return and Gold 
price returns are both increasing. 

On the impact of liquidity growth on herding behavior variation, our results 
show that investors have herding behavior in Chemical products and Food and 
Beverage businesses when the stock market is bullish. In other words, an 
increase in liquidity, when the stock market is bullish, will lead to herding 
behavior in both Chemical products and Food and Beverage trades. 

Studying the herding behavior of investors influenced by the currency 
exchange rate in an upward stock market, we found that an increase in the 
currency exchange rate will result in a temporary deviation in Construction 
and Real Estate, Machinery and equipment, and Chemical products industries. 
So, it can be said that there is herding behavior in these industries.  

Likewise, the herding behavior is just noticeable in the Construction and 
Real Estate industries in a bullish market. In other words, herding behavior is 
at the minimum level, considering market volatilities, in a way that just one 
industry experiences it. It is worth mentioning that the results of bearish 
markets in this research are the same as the results obtained by Balcılar et al. 
(2017) and Gong and Dai (2017). 

5 Conclusion 
This study examines the herding behavior and the effect of macroeconomic 
variables on the Tehran Stock Exchange. The results of the herding behavior 
test indicate the existence of herding behavior among diverse industries in the 
Tehran Stock Exchange from 2008 through 2018. Also, the results of 
observing the effects of economic variables show the herding behavior in all 
selected trades when the stock market is bearish. Still, it is not observable in a 
bullish market. The effects of macroeconomic variables on the herding 
behavior of investors are different in various industries in TSE, and multiple 
variables lead to different outcomes. Notably, the results of monetary policies 
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are similar to the results obtained by Balcılar et al. (2017) and Gong and Dai 
(2017). 

Given the fact that herding behavior in TSE is affected by parallel markets 
and macroeconomic variables, the study of parallel markets and their impacts 
on herding behavior is suggested for future studies. Furthermore, examining 
the effects of inflation or stagnation, or any combination of these two, can be 
suggested as the subject of a prospective study. In this regard, investigation of 
the impact of macro policies, which may have positive or negative effects on 
other markets and herding behavior, is another suggestion for future studies. 
Besides, according to dissimilar results of herding behavior in various markets 
and industries, it is proposed to pay more attention to the role of primary 
variables in different sectors. Finally, since herding behavior has an external 
cause in bearish or bullish markets and unalike macroeconomic variables 
affect it in different ways, proper investment strategies in each industry should 
be taken into consideration. 
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This study was designed to explain the Blockchain acceptance indices in Iran's financial 
markets aimed at identifying different angles for the implementation of Blockchains. The 
Blockchain acceptance indices were extracted in 4 levels, 12 variables, and 53 indices of 
related research literature in the field of e-commerce and mobile banking. To validate the 
research indicators, the Fuzzy Delphi technique was used to refine the indices in addition 
to the documentary study. The survey was conducted in three stages and the results of 
each stage were refined. Based on data analysis, 39 indicators were confirmed. The results 
of this study can provide useful insights for researchers and policymakers of Iran’s 
financial markets to understand the prerequisites and effects of the Blockchain 
implementation on financial markets, and thereby, they would be able to change business 
models to take advantage of Blockchain capabilities in the infrastructure of Iran’s 
financial markets by considering different aspects. 
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1 Introduction 
Over the past years, many banks have had in-depth discussions about 
Blockchain capabilities in their board meetings. Currently, some large banks 
are gradually becoming more active in the area of Blockchain and investing 
significant resources to further advance available banking infrastructures 
(MacDonald, Allen, & Potts, 2016). Furthermore, no other industry, like the 
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financial and banking industry, is allocating considerable funds to research 
Blockchain. The Blockchain emerged through Bitcoin to meet the need for 
financial institutions (Morabito, 2017). 

Blockchains does not do much to save the people’s time but can do a lot to 
improve transparency when approving transactions (Mougayar, 2016). The 
Blockchain has drawn the attention of banks due to its capacity to simplify the 
payments, and they simultaneously reduce the risk and costs in this process. 
The Blockchain advocates argue that as it eliminates intermediaries and is 
faster, it is safer and more reliable than today's systems and can bring billions 
of dollars in cost savings for banks (G. Peters, Panayi, & Chapelle, 2015). The 
discovery of the Blockchain has led banks to act in a variety of ways, from 
searching for fully decentralized systems that actuate bitcoin or other virtual 
tokens in which the authorized and valid users are allowed to access the 
network. Although this model, which the mentioned industry is likely to adopt, 
is not yet transparent, it is clear that the world's major banks are working on 
the Blockchain to exploit it (G. W. Peters & Panayi, 2016). 

The Blockchain chain can make the operations more efficient by 
improving service delivery and increasing trust in the financial markets 
(Batubara, Ubacht, & Janssen, 2018). The Blockchain is a distributed ledger 
that is shared among all groups participating in the network and is used to 
record transactions that are verified by an understanding mechanism. The 
understanding mechanisms are to build trust in the network (Peck, 2017). 
Most network participants need to agree to confirm the transaction. Once a 
file is verified and saved, it is challenging to manipulate its data on the 
Blockchain since the changes are immediately copied to all versions of the 
headquarters on the network and linked to the previous transaction as well 
(Nakamoto, 2008). In this case, the distributed ledger will create an invariant 
file, which ensures the traceability of transactions (Batubara et al., 2018). 
Therefore, the Blockchain can be transformational since it can change the 
method of recording transactions (Ølnes, Ubacht, & Janssen, 2017). Despite 
all the abilities and capabilities of Blockchain technology, trusting a computer 
network, which performs mathematical calculations on behalf of a well-
known and trusted group, needs a new mental model that we have not still got 
used to. Finally, we have to face the fact that trust is in the network and it is a 
new form of trust. We have to remember that during the early years of the 
Internet (1994-1998), there was no trust in the Internet-based payments; but 
very soon, pay on the web with a credit card became very popular and most 
internet users probably do not remember the first days of these cases, which 
were full of fear and doubt (Mougayar, 2016). 
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Recently, the Blockchain is seen as a new paradigm for financial markets. 
The Blockchain is a new technology that will change the future. The World 
Economic Forum (WEF) predicted in 2016 that the Blockchain will create a 
revolution in the financial services and will turn into a platform for connecting 
the consumer and the producer. Hence, many countries and companies have 
invested in the Blockchain section in related markets and increased the 
funding scale and participated in international development research 
(Soonduck Yoo, 2017). 

Given the importance of this technology in the financial market and the 
novelty of the Blockchain technology, the acceptance indices of Blockchain 
have not been well elucidated in the studies conducted so far. According to 
the surveys made, due to the newness of the Blockchain technology, most of 
the studies carried out on the Blockchain are conceptual studies and have 
focused on introducing the Blockchain applications (Heidari, Mousakhani, 
Alborzi, Divandari & Radfar, 2018). Thus, there is a shortcoming in the 
literature on “What are the acceptance indices of the Blockchain?” Hence, to 
address this gap in the literature, this research, aimed at identifying and 
validating the Blockchain acceptance indices in Iran’s financial markets, 
sought to provide an insight from the Blockchain experts panel about the 
Blockchain acceptance indices by using a fuzzy Delphi methodology. 
Accordingly, by identifying these indicators and validating them through 
expert opinions, we may provide the necessary context for assessing the 
acceptance of the Blockchain in the country's financial markets. Therefore, a 
poll was conducted in this study among the Blockchain experts active in the 
financial markets or those with sufficient knowledge about the financial 
markets. The research consists of five main sections. After the introduction, 
in the second part, the background of the study is described. In the third 
section, the research methodology is explained. Then, in the fourth section, 
the results of the fuzzy Delphi analysis are presented. Finally, the fifth section 
includes the discussion and conclusion of the results obtained. 

2 Research Background 

2.1 Theoretical Background 
Satoshi Nakamoto first introduced the Blockchain in 2008 (Nakamoto, 2008). 
The Blockchain is a combination of existing technologies such as distributed 
ledger, cryptography, hashing, and understanding protocols. All transaction 
records in the Blockchain are stored in a chain of blocks and distributed across 
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the peer-to-peer network (Peck, 2017). All nodes involved in this network also 
have a copy of the blocks (Pilkington, 2016). 

Each transaction must be verified using a specific understanding 
mechanism. The understanding mechanism consists of a set of rules and 
procedures that make it possible to maintain and update the ledger and ensure 
the integrity of records in the ledger (Pilkington, 2016). The understanding 
mechanisms in the Blockchain technology differ from each other. Each 
understanding mechanism has advantages and disadvantages based on 
different features; for example, the transaction speed, energy efficiency, 
scalability, censorship, and resistance to change (Tasca, Thanabalasingham, 
& Tessone, 2017). If the majority of network participants approves the 
transaction through an understanding mechanism, we use Timestamp; the 
transaction is recorded in a new block and links to the previous blocks chain 
with a hash marker as a link to the last block (Back et al., 2014; Crosby, 
Pattanayak, Verma, & Kalyanaraman, 2016). In this case, the Blockchain 
provides a secure, decentralized, permanent, error-tolerant and auditable 
platform, which allows the transaction to be performed in a decentralized 
manner without the need for a centralized intermediary (Buterin, 2014). 

In a general model, the overall chain has the following key features (Zheng, 
Xie, Dai, Chen, & Wang, 2017): 
 Decentralized: Unlike traditional transactions that are authenticated 

through a centralized trusted entity, any node on the network can verify 
the transaction and have a copy similar to the ledger. 

 Stability: Using a mechanism of understanding, a timestamp and a cypher 
(coded stamp) means that invalid transactions will not be approved and 
editing, deleting, or copying the transactions already recorded in the 
Blockchain become impossible. 

 Anonymity: The transaction based on Blockchain technology takes place 
between two persons using public-key cryptography, through which their 
identities are registered semi-anonymously. 

 Auditability: All transactions in the Blockchain are stored in 
chronological order, including the hash of the previous block and the 
storage of the current transaction hash that are to be added to the next 
block. With this mechanism, the transactions can be verified and tracked. 

2.2 The Blockchain Applications in Financial Markets 
The Blockchain has the potential to reduce the costs resulting from the banks’ 
traditional infrastructures. Through this technology, the cost of liquidation 
processing and transactions’ reconciliation is reduced (Brennan & Lunn, 
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2017). The point-to-point payment can be made using the Blockchain 
technology; thus, the intermediary link of financial institutions will be 
eliminated, services efficiency will improve, and the bank transaction costs 
will be reduced. It also enables banks to provide fast and convenient payment 
requirements for cross-border commercial activities. McKenzie has estimated 
that the cost of any transaction in the cross-border businesses can be 
significantly reduced using the Blockchain (Guo & Liang, 2016). According 
to Santander Innoventures, the Blockchain can save up to 20 billion $ a year 
for the bank on the infrastructure costs (Perez, 2015). Also, according to 
Accenture, the Blockchain can save up to 12 billion $ annually on 
infrastructure costs for investment banks. The automation of the process of 
off-set and transaction clearing is one of the saving methods for banks. The 
stock markets around the world are testing the use of Blockchain to expedite 
the liquidation process and eliminate managerial barriers. Taken together, 
many stock markets have moved towards exploiting the benefits of the 
Blockchain (Ikeda & Hamid, 2018). 

Wholesale banking is another place where the Blockchain can be used to 
save money at high costs. Wholesale banking refers to banking services 
between banks and large financial institutions. These include large 
transactions that require a lot of human activities. The Blockchain can 
automate the process of providing service for these activities. The Blockchain 
offers a very novel method of supplying money through the elimination of 
intermediaries in this process. Nowadays, many companies use the initial coin 
offerings (ICO) to supply money with a peer-to-peer method manner without 
boundary constraints. The Blockchain can provide tremendous speed and 
precision for liquidation in the capital markets (Ikeda & Hamid, 2018). 

One of the significant challenges for traditional banks is diversifying their 
customers and assigning them a proper authentication process. Due to rigid 
regulations to prevent money laundering or fraud, they had to maintain the 
integrity of their customers' identities. This process caused costly losses in 
terms of infrastructure costs. The Blockchain alongside the biometric 
authentication system can increase the efficiency of this process through 
shared digital identity storage that any financial institution can access (Ikeda 
& Hamid, 2018). 

2.3 Experimental Background 
Various features have been described for the Blockchain in studies conducted 
on the Blockchain. To identify these features, we reviewed the known articles, 
whose results are presented in the table below. 



340 Money and Economy, Vol. 11, No. 3, Fall 2016 

Table 1 
The Blockchain characteristics in the conducted research 
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Researchers 

*  * * * * * * Beck, Czepluch, Lollike, & Malone, 2016 

* * * *   *  Böhme, Christin, Edelman, & Moore, 2015 

   * * * * * Cai & Zhu, 2016 

  * * * * * * Cucurull & Puiggalí, 2016 

  *   *   Eyal, Gencer, Sirer, & Van Renesse, 2016 

 * * *  * * * Garman, Green, & Miers, 2014 

*  *      Guo & Liang, 2016 

 * *   * *  Herrera-Joancomartí & Pérez-Solà, 2016 

* * *  *  * * Hull et al., 2016 

*  * *  * *  Idelberger, Governatori, Riveret, & Sartor, 2016 

  *  * *  * Kosba, Miller, Shi, Wen, & Papamanthou, 2016 

  *  *  * * Kraft, 2016 

 *  *  * * * McCorry, Shahandashti, Clarke, & Hao, 2015 

 * *  * * * * Sun, Yan, & Zhang, 2016 

 * *   * * * Tschorsch & Scheuermann, 2016 

  *   * * * Wang, Chen, & Xu, 2016 

*  * * * * * * Weber et al., 2016 

*  * * * * * * Xu, 2016 

* * * * * * * * Zhao, Fan, & Yan, 2016 

 * *  * * * * Zyskind & Nathan, 2015 

 

2.4 The Blockchain Acceptance Indices 
In the first part of this study, the research conducted on similar areas, including 
mobile banking and e-commerce were used to understand the readiness 
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indicators of Blockchain acceptance in Iran's financial markets. We used such 
studies since the readiness indicators of Blockchain acceptance have not been 
well explained so far in the research done in this area. Therefore, we used 
similar fields to identify the research indicators. To this end, the Blockchain 
acceptance readiness levels were selected based on the TOE model (Baker, 
2012). The three levels of technology, environment, and organization are the 
levels forming the Blockchain acceptance readiness. The variables creating 
each level have been obtained based on the DOI (Innovation Influence) theory 
(Rogers, 2010) and NIP (National Institutional Perspective) (Zhou & 
Thatcher, 2010). Accordingly, at the organizational readiness level, the effects 
of perceived benefits and perceived organizational sovereignty on the 
acceptance were studied. At the level of environmental readiness, the impacts 
of recognized standards and structure and perceived environmental pressure 
on acceptance were examined. Finally, at the technology readiness level, the 
roles of information technology infrastructure, IT skills, and IT policies in the 
acceptance were evaluated. In the second part, the research by Olnes et al. 
(2017) was used to identify the consequences of Blockchain acceptance 
(Olnes et al., 2017). According to this study, the variables of Blockchain 
acceptance consequences include strategic consequences, organizational 
consequences, economic consequences, information consequences, and 
technological consequences. 
 Organizational readiness 

In this study, organizational readiness was defined in terms of perceived 
organizational governance and perceived benefits. To consider technology 
acceptance, policymakers must be convinced that the benefits of accepting 
technology are related to the current state of the business environment, and 
these benefits can offset the costs and risks (Kim and Pae, 2007). The concept 
of perceived benefits is one of the distinguishing features of innovation 
influence theory and is broadly associated with the acceptance of technology 
(Rogers, 2010). Moreover, policymakers need to make sure that their 
organizations have sufficient resources, which include the ability to manage 
and handle the acceptance and use of technology. It can be argued that these 
two factors are among the most fundamental factors at the organizational level 
and encompass many other organizational factors reported in articles in this 
field. 
 Financial industry readiness 

The second level of preparedness in this study is the readiness of the 
financial industry. This level indicates the willingness of the industry to 
strengthen the acceptance of the technology. This level is related to the 
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interaction between the host organizations and the institutions external to the 
organization, their interdependence and power relations, which is generally 
related to the structure of the industry (Damsgaard & Lyytinen, 1998). 
Besides, technology acceptance requires adaptability in the goals and interests 
between the trader partners and their willingness to cooperate and participate 
(Kurnia & Johnston, 2003). Therefore, setting standards is useful in helping 
organizations align the goals and provide a framework for facilitating the 
partnership. Environmental pressure can also be caused by the customer, 
supplier, government demand, market pressure, or changes in the external 
environment. These factors put pressure on organizations to adopt certain 
technologies (Qu, Yang & Wang, 2011). 
 Technological readiness 

Technological readiness is associated with organizational resources that 
influence an organization's decision to adopt new technology. Organizational 
resources include IT infrastructure and IT staff (Oliveira & Martins, 2010). 
Technology infrastructure refers to the availability of support in the 
organization (Mutula & Van Brakel, 2006). The answer to the question of 
whether the existing ICT infrastructure is capable of running a new system or 
not has a significant impact on the decision to adopt the technology. 
Implementing a new information system in the organization requires skilled 
and experienced staff. The competence of employees in the IT unit increases 
the likelihood of successful implementation of the new system. The adoption 
and implementation of a new system in the organization are also influenced 
by government regulations and policies and the legislation about the IT field 
(AlShehri & Drew, 2010). Also, policy-making in the area of information 
technology refers to organizational and governmental requirements in the 
form of regulations, standards, guidelines, instructions, or rules, which 
evaluate the information technology issues in the areas of accessibility, 
availability, security, and privacy. 
 The consequences of accepting Blockchain technology 

The effects are interdependent, and whether we achieve them or not 
depends on the making decision regarding the type of design in the Blockchain 
architecture and the use of the development process. The primary outcomes 
related to the improved integration of data and transactions are undeniable, 
which, in return, can track changes and ultimately support initiatives to reduce 
organizational corruption (Olnes, 2016). 

It is predicted that information retention will be improved by mechanisms 
that guarantee that the information will only change when all groups agree 
about the matter. Security is created through distributed ledgers that are more 
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difficult to manipulate. The design architecture determines whether the users 
are anonymous or have an identity. In many governmental applications, 
identity management is one of the critical aspects. Thus, the Blockchain must 
be connected to the identity management systems, which may be achieved at 
the expense of other interests such as privacy. Identity control is one of the 
main challenges when dealing with a large number of users (Olnes et al., 
2017). 

According to the above, Table 2 shows the indicators extracted from the 
literature for validation based on the experts’ opinions. This table indicates the 
Blockchain acceptance indices at three levels derived from the literature of 
research conducted in the areas of e-commerce, mobile banking, and 
Blockchain. 

Table 2 
The levels, variables, and indicators extracted from the literature 

 Indicators Variables 
Readiness 
Levels 

(Sayal et al., 2004; Looi, 
2005; Kurnia, Choudrie, 
Mahbubur, & Alzougool, 
2015; Gibbs & Kraemer, 
2004) 

Banks' awareness of Blockchain 
opportunities and threats  

Perceived 
advantages 
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Banks' awareness of the potential 
advantages of the Blockchain in 
financial markets 
Compatibility of and 
proportionality of Blockchain 
with the banks’ values and needs 

(Lawson, Alcock, Cooper, 
& Burgess, 2003; Kurnia 
et al., 205; Kurnia, 2008) 

The need for specific criteria for 
evaluating Blockchain 
innovations in financial markets 

Perceived 
organizational 
governance 

The need for a systematic process 
to manage issues related to 
changes resulting from the 
Blockchain in financial markets 
The readiness of financial 
markets’ managers for change 
The power of information 
technology policymakers in the 
financial markets to take the 
decisions and actions needed to 
change the banking business 
model 
The support of the central bank 
and securities and exchange 
organization (SEO) for 
innovations of the Blockchain  
Defining roles and responsibilities 
in Blockchain-based banking 
business models  
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 Indicators Variables 
Readiness 
Levels 

(Kurnia et al., 2015; 
Kurnia, 2008; Gregory & 
Johnson, 2000; Crowston 
& Myers, 2004) 

Adaptation of Blockchain 
applications in financial markets 
to the needs of other business 
sectors 

Perceived standards 
and structure in the 
financial markets 
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The readiness of different business 
segments to share relevant 
information through Blockchain 
technology 
Necessary standards for applying 
Blockchain in financial markets 
The presence of necessary 
mechanisms in the Blockchain 
technology for solving problems 
The possibility of decentralized 
control over banking processes 
with the Blockchain technology 

(Kou et al., 2011; Kurnia 
et al., 2015; Kuan & Chau, 
2001; Qobakhlou et al., 
2011)  

The pressure of new financial 
technologies on financial markets 
to use the Blockchain capabilities 

Perceived 
environmental 
pressure 

Government policy to utilize 
Blockchain capabilities in the 
financial markets 
The society's tendency to use the 
Blockchain capabilities in 
financial markets 
The rivals’ pressure on the 
financial market policymakers 
Decline in the financial 
institutions performance, a 
pressure on financial institutions 
to change banks' business model 
based on Blockchain 
The awareness of financial market 
policymakers on the superiority of 
Blockchain-based business model 

(Mohammed, Ibrahim, 
Nilashi, 2017; Espadanal, 
2012; Bennett & Savani, 
2011) 

The banks' enjoyment of 
necessary technical requirements 
to use the Blockchain-based 
platforms 

Information 
technology 
infrastructure 
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The banks’ enjoyment of proper 
internet connection speed 
Banks' maturity in using the 
Internet and related technologies 
The banks’ need to restructure 
their business based on the 
Blockchain-based platforms 
The banks’ need to the Blockchain 
technology to meet their IT-based 
banking needs 
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 Indicators Variables 
Readiness 
Levels 

(Mohammed et al., 2017; 
Spadanal, 2012; Bennett 
& Savani, 2011) 

The enjoyment of the Blockchain 
technology knowledge among 
banking executives at all levels 

IT skills 

Enjoyment of a high level of skills 
and technical knowledge related to 
the Blockchain in banks 
The familiarity of the banks’ IT 
sector with banking business 
processes to identify the real uses 
needed by the banks 
The ability of the banks' IT 
specialists to develop Blockchain-
based systems  
The existence of skills required in 
the body of financial institutions to 
use Blockchain-based services 

(Mohammed et al., 2017; 
Spadanal, 2012; 
Alshamaila, 2013) 

Security rules, procedures, and 
privacy protection laws in the 
Blockchain-based platforms 

Information 
Technology Policies 

The possibility of losing control 
over data by banks in case of using 
the Blockchain-based platforms to 
execute transactions  
The need for rules to use the 
Blockchain-based platforms 
Inadequacy of current laws and 
regulations to support the 
Blockchain use 

(Underwood, 2016; Olnes 
et al., 2017; Kshetri, 2017; 
Cai & Zhu, 2016; Atzori, 
2015) 

Transparency and access to the 
trades history 

Strategic 
Consequences 
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Preventing fraud and 
manipulation  
Reducing corruption 

(Zyskind & Nathan, 2015; 
Yermack, 2017; Olnes et 
al., 2017; Atzori, 2015) 

Increasing trust 

Organizational 
Consequences 

Increasing the capability of 
tracking the transactions 
Increasing the predictability 
Increasing the control 

(Tapscott & Tapscott, 
2016; Olnes et al., 2017; 
Olnes et al., 2016; Gervais 
et al., 2016) 

Transparent ownership in 
financial structures Economic 

consequences Reducing the transactions’ costs 

(Tapscott & Tapscott, 
2016; Swan, 2015; Olnes 
et al., 2017; Curry & 
Zhou, 2016; Asgari & 
Heidari, 2015) 

Increasing the strength against 
DDOS attacks 

Informational 
consequences 

Integration and enhancement of 
the quality of financial 
information  
Reducing human error 
Increasing the speed of access to 
financial information  
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 Indicators Variables 
Readiness 
Levels 

Increasing the users’ privacy due 
to the anonymous and semi-
anonymous identity of users in the 
Blockchain-based platforms 
Increasing the user’s reliability 
due to the adaptive understanding 
mechanism in the Blockchain-
based platforms 

(Underwood, 2016; 
Tapscott & Tapscott, 
2016; Olnes et al., 2017; 
Geravis et al., 2016; 
Atzori, 2015) 

Resistance to destructive 
behaviors 

Technological 
consequences 

Increasing security and reducing 
hacking of databases 
Preventing the modification or 
deletion of data stored in the 
Blockchain-based databases 
Reducing the network power 
consumption through increasing 
the efficiency and automated 
trading mechanism 

 

3 Research Methodology 
In terms of objective, this is applied research. In this research, based on the 
library method, the research background, and the Blockchain acceptance 
indices in the financial market were extracted by reviewing articles. A 
questionnaire was used to obtain the experts’ opinions. The descriptive 
statistics and fuzzy rules were used to screen the components in the data 
analysis phase. After reviewing the conducted research, a list of the 
Blockchain acceptance indices in Iran’s financial markets was prepared and 
provided to the university professors for validation. After approval by the 
scholars and making necessary adjustments to the proposed indices, we had to 
choose the experts and implement the fuzzy Delphi method. In this method, 
the experts usually present their opinions in the form of verbal variables; then, 
the mean of expert’s opinions and the disagreement rate of each expert with 
the mean values are calculated. Subsequently, this information is sent to 
experts to get new ideas. In the next step, each expert will make a new 
comment or modify his previous one based on the information obtained from 
the previous step. This process continues until the mean of the fuzzy numbers 
becomes sufficiently stable (Toloie-Eshlaghy & Peydaie, 2011). 

The first step in the fuzzy Delphi method is to select the experts. In this 
study, the expert was referred to someone who is working in the field of 
Blockchain. The experts are also required to be proficient in the financial 
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market processes. Appropriate sample size in the Delphi method depends on 
factors such as accessibility to individuals, time, and the budget available to 
the researcher. In most of the previous studies, the number of members has 
been between 10 and 20 people. Some also believe that no new information 
will be obtained with increasing the number of experts, and the responses 
become duplicated (Hoseini, Dehnavi, Ghorbanizadeh, Amiri, & Rajayi, 
2018). The sampling in this study was non-random and purposeful, and 16 
experts were selected accordingly. 

The next step is to send the questionnaire to the experts and receive their 
comments for analysis. This stage involves multiple surveys of the selected 
experts to reach a consensus. After determining the experts, a questionnaire 
was developed to obtain their opinions regarding their rate of agreement with 
each of the Blockchain acceptance indices in Iran’s financial markets so that 
the experts can present their views in the form of verbal variables. We used 
Su and Young method (2000) in this study. They used the triangular fuzzy 
number to incorporate the experts' views and create the fuzzy Delphi method. 
Hence, we considered the maximum and minimum values of the expert’s 
opinions as to the boundary points of the fuzzy triangular numbers and used 
the geometric mean as the membership degree of the fuzzy triangular numbers 
and to eliminate the effect of the boundary points (Hsu & Yang, 2000). 

These variables were defined as triangular fuzzy numbers, according to 
Table (3). In fuzzy triangular numbers, L represents the lower limit, M 
represents the midpoint, and U represents the upper limit. 

Table 3 
The scope definition of scales and their corresponding definite numbers 

Verbal variables Triangular fuzzy numbers 
U M L 

Very low 0.25 0 0 
Low 0.5 0.25 0 
Average 0.75 0.5 0.25 
High 1 0.75 0.5 
Very high 1 1 0.75 

 

Creating the fuzzy triangular number Tij for each expert: In each criterion, 
Tij reflects the desired expert as follows. 
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𝑇௜௝ ൌ ሺ𝐿௜௝. 𝑀௜௝. 𝑈௜௝ሻ  

Wherein, 

𝐿௜௝ ൌ 𝑀𝑖𝑛൛𝐿௜௝ൟ      ∀௝  
𝑈௜௝ ൌ 𝑀𝑎𝑥൛𝑈௜௝ൟ      ∀௝  

𝑀௜௝ ൌ ඥ∏ 𝑀௜௝
௡
௜ୀ𝟏

೙   

The index i refers to the expert i, and the index j refers to the criterion j in 
such a way: 

Xij is the value of the ith expert evaluation in the criterion j (i=1, 2, …, n & 
j=1, 2, …, m). 

The geometric mean of Mij in the triangular fuzzy number was used to 
refer to the consensus of experts on each criterion. The maximum and 
minimum values of the expert opinions are used as the two endpoints of the 
fuzzy triangular numbers (Chang, 1998). The minimum and maximum values 
of the expert’s views are not a good representative of the entire range of 
changes and reduce the calculation accuracy (Mikhailov, 2003). The 
geometric mean of the beginning and end values was used to correct this defect 
in the aggregation of the experts’ opinions (Davies, 1994). 

𝐿௜௝ ൌ ඥ∏ 𝐿௜௝
௡
௜ୀଵ

೙   

𝑈௜௝ ൌ ඥ∏ 𝑈௜௝
௡
௜ୀଵ

೙   

Defuzzification: The simple central gravity point formula was used for 
defuzzification. 

𝑆௜௝ ൌ
௅೔ೕାସெೕା௎೔ೕ

଺
  

Selecting the threshold value: A threshold value of α was selected to screen 
for inappropriate factors. 

A. The component is accepted if:  

𝑺𝒊𝒋 ൒ α  

B. The component is not accepted if: 

𝑆௜௝ ൏ α  

If the defuzzificated number of any of the indices is greater than 0.7, it 
means each of the model’s indices has been confirmed (Hosseini et al., 2018). 
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Out of the 16 questionnaires sent to the experts in the first round of the survey, 
only 12 questionnaires were completed by the experts, which were used as the 
analysis basis. The return rate of the questionnaires in the first round was 75%. 
After collecting the results of the first stage survey, the expert’s opinions were 
analyzed, and the mean value of the experts’ opinions, along with the answers 
of each expert compared with the mean, were added to the second-round 
questionnaire. The second-round questionnaire was distributed among the 
experts without making any changes in the indices. Based on their responses 
in the first round of the survey and the mean value of the experts’ opinion, the 
experts adjusted their answers in the second round and answered the questions 
again. After collecting the results of the second stage survey, the responses 
were re-analyzed. Accordingly, the mean of experts' opinions in the second 
round, as well as the difference between the mean values of the first and 
second rounds were calculated. Then, the survey was stopped on indicators 
whose mean difference has become less than 0.1. The third round of the survey 
was conducted only with the presence of indicators that the mean value 
difference between their first and second rounds was more than 0.1. As in the 
second round, the mean of the experts’ opinions and the responses of each 
expert were added to the questionnaire. A third-round questionnaire was 
distributed among them to converge the experts' views. The same 12 previous 
experts participated in the survey in the second and third rounds of the survey. 
Therefore, the return rate of the questionnaire in the second and final rounds 
was 100%. The results obtained in the third round were analyzed and the mean 
difference of the second and third rounds was calculated. In the same round, 
the survey was stopped due to the convergence of the experts' opinions. 

4 Research Findings 

4.1 Sample Demographic Analysis 
The experts in this study consisted of 12 people, including 7 PhDs and 5 MAs. 
All experts also had more than 5 years of work experience related to the 
research area, and five of them have been working exclusively in the 
Blockchain area for more than a year. Three of the experts were directly 
involved in the Central Bank Blockchain platform development project. 

Five of the experts were academics and researchers in the field of 
Blockchain. One of the experts was one of the founders of a platform startup 
based on Iranian Blockchain, and the remaining three were capital market 
experts active in the Blockchain study area. Due to the purposeful selection of 
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experts, we tried to select people from all sectors related to this field to be 
surveyed. 

4.2 Analysis of the Research Data 

4.2.1 Step I Survey 
At this stage, the indicators were sent to the members of Iran's expert group, 
and their agreement rate on each of the indices was obtained in accordance 
with Table 4. Then, the mean of the experts’ opinions for each indicator was 
determined and the difference between each expert’s opinion and the mean 
was calculated. It should be noted that the experts did not add any component 
in the open-ended questions section. Therefore, no indicator was added to the 
questionnaire of the second stage survey. 

Table 4 
First step survey results 

Sji Lij Mij Uij Index Variables 

0.900 0.679 0.931 1 
Banks' awareness of Blockchain opportunities 
and threats  

Perceived 
advantages 

0.864 0.635 0.887 1 
Banks' awareness of the potential advantages of 
the Blockchain in financial markets 

0.847 0.614 0.867 1 
Compatibility of and proportionality of 
Blockchain with the banks’ values and needs 

0.612 0 0.698 0.879 
The need for specific criteria for evaluating 
Blockchain innovations in financial markets 

Perceived 
organizational 
governance 

0.748 0.499 0.765 0.931 
The need for a systematic process to manage 
issues related to changes resulting from the 
Blockchain in financial markets 

0.774 0.529 0.791 0.953 
The readiness of financial markets’ managers 
for change 

0.759 0.511 0.772 0.953 

The power of information technology 
policymakers in the financial markets to take 
the decisions and actions needed to change the 
banking business model 

0.882 0.656 0.909 1 
The support of the central bank and securities 
and exchange organization (SEO) for 
innovations of the Blockchain  

0.779 0.534 0.802 0.931 
Defining roles and responsibilities in 
Blockchain-based banking business models  

0.786 0.542 0.799 0.976 
Adaptation of Blockchain applications in 
financial markets to the needs of other business 
sectors Perceived 

standards and 
structure in the 
financial 
markets 

0.755 0.506 0.762 0.976 
The readiness of different business segments to 
share relevant information through Blockchain 
technology 

0.826 0.574 0.846 1 
Necessary standards for applying Blockchain 
in financial markets 
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Sji Lij Mij Uij Index Variables 

0.543 0 0.608 0.830 
The presence of necessary mechanisms in the 
Blockchain technology for solving problems 

0.527 0 0.587 0.810 
The possibility of decentralized control over 
banking processes with the Blockchain 
technology 

0.676 0 0.783 0.922 
The pressure of new financial technologies on 
financial markets to use the Blockchain 
capabilities 

Perceived 
environmental 
pressure 

0.801 0.560 0.818 0.976 
Government policy to utilize Blockchain 
capabilities in the financial markets 

0.610 0 0.698 0.870 
The society's tendency to use the Blockchain 
capabilities in financial markets 

0.830 0.593 0.846 1 
The rivals’ pressure on the financial market 
policymakers 

0.477 0 0.524 0.765 

The decline in the financial institutions' 
performance, pressure on financial institutions 
to change banks' business model based on 
Blockchain 

0.774 0.529 0.791 0.953 
The awareness of financial market 
policymakers on the superiority of the 
Blockchain-based business model 

0.607 0 0.688 0.891 
The banks' enjoyment of necessary technical 
requirements to use the Blockchain-based 
platforms 

Information 
technology 
infrastructure 

0.535 0 0.602 0.802 
The banks’ enjoyment of proper internet 
connection speed 

0.630 0 0.722 0.891 
Banks' maturity in using the Internet and 
related technologies 

0.763 0.516 0.783 0.931 
The banks’ need to restructure their business 
based on the Blockchain-based platforms 

0.786 0.542 0.799 0.976 
The banks’ need to the Blockchain technology 
to meet their IT-based banking needs 

0.797 0.555 0.807 1 
The enjoyment of the Blockchain technology 
knowledge among banking executives at all 
levels 

IT skills 

0.628 0 0.712 0.922 
Enjoyment of a high level of skills and 
technical knowledge related to the Blockchain 
in banks 

0.864 0.635 0.887 1 
The familiarity of the banks’ IT sector with 
banking business processes to identify the real 
uses needed by the banks 

0.818 0.579 0.838 0.976 
The ability of the banks' IT specialists to 
develop Blockchain-based systems  

0.786 0.542 0.799 0.976 
The existence of skills required in the body of 
financial institutions to use Blockchain-based 
services 

0.801 0.560 0.818 0.976 
Security rules, procedures, and privacy 
protection laws in the Blockchain-based 
platforms Information 

Technology 
Policies 

0.123 0 0 0.740 
The possibility of losing control over data by 
banks in case of using the Blockchain-based 
platforms to execute transactions  
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Sji Lij Mij Uij Index Variables 

0.631 0 0.722 0.900 
The need for rules to use the Blockchain-based 
platforms 

0.640 0 0.729 0.922 
Inadequacy of current laws and regulations to 
support the Blockchain use 

0.807 0.593 0.818 0.976 Transparency and access to the trades history 
Strategic 
Consequences 

0.801 0.560 0.818 0.976 Preventing fraud and manipulation  
0.806 0.566 0.830 0.953 Reducing corruption 
0.801 0.560 0.818 0.976 Increasing trust 

Organizational 
Consequences 

0.813 0.574 0.826 1 
Increasing the capability of tracking the 
transactions 

0.527 0 0.587 0.810 Increasing the predictability 
0.500 0 0.555 0.783 Increasing the control 
0.813 0.574 0.826 1 Transparent ownership in financial structures Economic 

consequences 0.619 0 0.705 0.891 Reducing the transactions’ costs 
0.651 0 0.747 0.922 Increasing the strength against DDOS attacks 

Informational 
consequences 

0.801 0.560 0.818 0.976 
Integration and enhancement of the quality of 
financial information  

0.620 0 0.705 0.900 Reducing the human error 

0.115 0 0 0.691 
Increasing the speed of access to financial 
information  

0.110 0 0 0.659 
Increasing the users’ privacy due to the 
anonymous and semi-anonymous identity of 
users in the Blockchain-based platforms 

0.759 0.511 0.772 0.953 
Increasing the user’s reliability due to the 
adaptive understanding mechanism in the 
Blockchain-based platforms 

0.744 0.494 0.754 0.953 Resistance to destructive behaviors 

Technological 
consequences 

0.801 0.560 0.818 0.976 
Increasing security and reducing hacking of 
databases 

0.864 0.635 0.887 1 
Preventing the modification or deletion of data 
stored in the Blockchain-based databases 

0.094 0 0 0.563 
Reducing the network power consumption 
through increasing the efficiency and 
automated trading mechanism 

 

4.2.2 Step II Survey 
At this stage, the second stage questionnaire was prepared, and together with 
the previous point of view of each individual and their differences with the 
mean of other experts were again sent to the expert group members. The 
experts then answered the questions back. The results of counting responses 
in the second step were analyzed as in the first step. Considering the views 
presented in step one and comparing them with the results of step two, if the 
difference between the two steps is less than the threshold level (0.1), in this 
case, the polling process will stop (Toloie-Eshlaghy & Peydaie, 2011). 
Thus, at this stage, the experts came to consensus except for indicators 13, 14, 
47, 48 and 53 and the survey on them was stopped. Also, at this stage, except 
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for the indicators 4, 17, 19, 21, 22, 23, 32, 40, 41, 43, and 46, the experts 
agreed with the rest and since the score obtained for these indices was less 
than 0.7, they were eliminated. 

Table 5 
Second Step Survey Results 

Mean 
difference 

Sji Lij Mij Uij Index Variables 

0.000 0.900 0.679 0.931 1 
Banks' awareness of Blockchain 
opportunities and threats  

Perceived 
advantages 

0.036 0.900 0.679 0.931 1 
Banks' awareness of the potential 
advantages of the Blockchain in 
financial markets 

0.035 0.882 0.656 0.909 1 
Compatibility of and 
proportionality of Blockchain with 
the banks’ values and needs 

0.028 0.640 0 0.729 0.922 
The need for specific criteria for 
evaluating Blockchain innovations 
in financial markets 

Perceived 
organizational 
governance 

0.070 0.818 0.579 0.838 0.976 

The need for a systematic process 
to manage issues related to changes 
resulting from the Blockchain in 
financial markets 

0.043 0.818 0.579 0.838 0.976 
The readiness of financial markets’ 
managers for change 

0.076 0.835 0.599 0.858 0.976 

The power of information 
technology policymakers in the 
financial markets to take the 
decisions and actions needed to 
change the banking business model 

-0.030 0.852 0.620 0.879 0.976 

The support of the central bank and 
securities and exchange 
organization (SEO) for innovations 
of the Blockchain  

0.007 0.786 0.542 0.799 0.976 
Defining roles and responsibilities 
in Blockchain-based banking 
business models  

0.028 0.813 0.574 0.826 1 
Adaptation of Blockchain 
applications in financial markets to 
the needs of other business sectors 

Perceived 
standards and 
structure in the 
financial 
markets 0.000 0.755 0.506 0.762 0.976 

The readiness of different business 
segments to share important 
information through Blockchain 
technology 
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Mean 
difference 

Sji Lij Mij Uij Index Variables 

0.003 0.830 0.593 0.846 1 
Necessary standards for applying 
Blockchain in financial markets 

0.135 0.678 0.422 0.679 0.931 
The presence of necessary 
mechanisms in the Blockchain 
technology for solving problems 

0.151 0.678 0.478 0.672 0.900 
The possibility of decentralized 
control over banking processes 
with the Blockchain technology 

0.094 0.770 0.524 0.780 0.976 
The pressure of new financial 
technologies on financial markets 
to use the Blockchain capabilities 

Perceived 
environmental 
pressure 

0.045 0.847 0.614 0.867 1 
Government policy to utilize 
Blockchain capabilities in the 
financial markets 

0.041 0.651 0 0.747 0.922 
The society's tendency to use the 
Blockchain capabilities in financial 
markets 

0.034 0.864 0.635 0.887 1 
The rivals’ pressure on the 
financial market policymakers 

-0.008 0.468 0 0.511 0.765 

The decline in the financial 
institutions' performance, pressure 
on financial institutions to change 
banks' business model based on 
Blockchain 

0.039 0.813 0.574 0.826 1 

The awareness of financial market 
policymakers on the superiority of 
the Blockchain-based business 
model 

0.041 0.648 0 0.736 0.944 
The banks' enjoyment of necessary 
technical requirements to use the 
Blockchain-based platforms 

Information 
technology 
infrastructure 

-0.005 0.530 0 0.585 0.841 
The banks’ enjoyment of proper 
internet connection speed 

-0.011 0.619 0 0.705 0.891 
Banks' maturity in using the 
Internet and related technologies 

0.054 0.818 0.579 0.838 0.976 
The banks’ need to restructure their 
business based on the Blockchain-
based platforms 

0.011 0.797 0.555 0.807 1 
The banks’ need to the Blockchain 
technology to meet their IT-based 
banking needs 

0.033 0.830 0.593 0.846 1 
The enjoyment of the Blockchain 
technology knowledge among 
banking executives at all levels 

IT skills 

0.073 0.701 0.447 0.702 0.953 
Enjoyment of a high level of skills 
and technical knowledge related to 
the Blockchain in banks 
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Mean 
difference 

Sji Lij Mij Uij Index Variables 

0.018 0.882 0.656 0.909 1 

The familiarity of the banks’ IT 
sector with banking business 
processes to identify the real uses 
needed by the banks 

0.017 0.835 0.599 0.858 0.976 
The ability of the banks' IT 
specialists to develop Blockchain-
based systems  

0.028 0.813 0.574 0.826 1 
The existence of skills required in 
the body of financial institutions to 
use Blockchain-based services 

0.033 0.835 0.599 0.858 0.976 
Security rules, procedures, and 
privacy protection laws in the 
Blockchain-based platforms 

Information 
Technology 
Policies 

0.001 0.124 0 0 0.747 

The possibility of losing control 
over data by banks in case of using 
the Blockchain-based platforms to 
execute transactions  

0.084 0.715 0.462 0.719 0.953 
The need for rules to use the 
Blockchain-based platforms 

0.075 0.715 0.462 0.719 0.953 
Inadequacy of current laws and 
regulations to support the 
Blockchain use 

0.040 0.847 0.614 0.867 1 
Transparency and access to the 
trades history Strategic 

Consequences 0.081 0.882 0.656 0.909 1 Preventing fraud and manipulation  
0.076 0.882 0.656 0.909 1 Reducing corruption 
0.033 0.835 0.599 0.858 0.976 Increasing trust 

Organizational 
Consequences 

0.069 0.882 0.656 0.909 1 
Increasing the capability of 
tracking the transactions 

0.077 0.604 0.347 0.608 0.846 Increasing the predictability 
0.028 0.528 0 0.587 0.818 Increasing the control 

-0.012 0.801 0.560 0.818 0.976 
Transparent ownership in financial 
structures Economic 

consequences 
0.018 0.637 0 0.719 0.944 Reducing the transactions’ costs 

0.093 0.744 0.494 0.754 0.953 
Increasing the strength against 
DDOS attacks 

Informational 
consequences 

0.063 0.864 0.635 0.887 1 
Integration and enhancement of the 
quality of financial information  

0.028 0.648 0 0.736 0.944 Reducing the human error 

0.413 0.528 0 0.587 0.818 
Increasing the speed of access to 
financial information  

0.332 0.441 0 0.478 0.736 

Increasing the users’ privacy due to 
the anonymous and semi-
anonymous identity of users in the 
Blockchain-based platforms 
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Mean 
difference 

Sji Lij Mij Uij Index Variables 

0.000 0.759 0.511 0.772 0.953 

Increasing the user’s reliability due 
to the adaptive understanding 
mechanism in the Blockchain-
based platforms 

0.041 0.786 0.542 0.799 0.976 Resistance to destructive behaviors 

Technological 
consequences 

0.028 0.830 0.593 0.846 1 
Increasing security and reducing 
hacking of databases 

0.000 0.864 0.635 0.887 1 
Preventing the modification or 
deletion of data stored in the 
Blockchain-based databases 

0.297 0.391 0 0.422 0.659 

Reducing the network power 
consumption through increasing 
the efficiency and automated 
trading mechanism 

 

4.2.3 Step III Survey 
Since the experts did not agree on indicators 13, 14, 47, 48, and 53, the survey 
on these five indicators continued. Therefore, a questionnaire consisting of 
these five indices was then sent to them along with the mean of comments and 
responses of each expert. The results obtained from this step were also 
analyzed and Table 6 shows the average of the comments and their differences 
with the second round. According to the results, the experts agreed on these 
five indicators as well. Accordingly, indices 3, 4, and 5 were also removed for 
scoring less than 0.7. 

5 Discussion & Conclusion 
Some of the acceptance readiness indices did not gain the required scores at 
three environmental, organizational, and technical levels, according to the 
experts. “Banks’ enjoyment of necessary technical requirements for using 
Blockchain-based platforms”, “Banks’ enjoyment of proper Internet 
connection speed”, and the “Banks' maturity in using the Internet and its 
related technologies” are some of the factors that, according to the experts, are 
needed to accept the Blockchain in financial markets, but we do not need them 
given the level of maturity of Iran's financial markets. “The decline in the 
financial institutions performance due to the pressure on financial institutions 
to change banking business model based on the Blockchain” is a factor that 
was not approved by experts since they believe that the pressure on the banks 
is not due to the real need and is caused mostly to keep up with the Joneses. 
“The community's willingness to use Blockchain capabilities in financial 
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markets” was another factor that was not approved. It seems that the strategies 
adopted in the financial markets of Iran are mostly of the pressure type than 
the pull-type; thus, the public's willingness to accept Blockchain will not 
affect the financial markets. “The need for specific criteria for evaluating the 
Blockchain innovations in financial markets” and “The possibility of losing 
control over data by banks in case of using the Blockchain-based platforms 
for executing transactions” were other factors that didn't get the necessary 
scores from the experts. It seems that the decentralized thinking approach can 
play a more crucial role in the acceptance of Blockchain in the financial 
markets than the acceptance criteria and control mechanisms. Therefore, the 
start of innovative actions will take place in the non-financial sectors in the 
banks and the evaluation and control mechanisms will come after the 
implementation and acceptance. 

Table 6 
Third Step Survey Results 

Mean 
difference 

Sji Lij Mij Uij Index Variable 

0.023 0.701 0.447 0.702 0.953 
The presence of necessary 
mechanisms in the Blockchain 
technology for solving problems 

Perceived 
standards and 
structure in 
the financial 
markets 0.027 0.705 0.451 0.712 0.931 

The possibility of decentralized 
control over banking processes 
with the Blockchain technology 

0.088 0.616 0.359 0.622 0.846 
Increasing the speed of access to 
financial information  

Informational 
consequences 

0.000 0.441 0.000 0.478 0.736 

Increasing the users’ privacy due to 
the anonymous and semi-
anonymous identity of users in the 
Blockchain-based platforms 

-0.013 0.378 0.000 0.402 0.659 

Reducing the network power 
consumption through increasing 
the efficiency and automated 
trading mechanism 

Technological 
consequences 

 

 “Increasing predictability”, “reducing transaction costs”, “reducing 
human error”, “increasing the speed of access to financial information”, 
“increasing the users’ privacy due to the anonymous and semi-anonymous 
nature of users in the Blockchain-based platforms”, “increasing control and 
reducing the power consumption in the network by increasing efficiency and 
automated trading mechanism” were outcomes that, according to the experts, 
did not earn the necessary scores. Given that the technology is in its infancy 
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and there are still no operational examples to compare with the centralized 
systems, it is not easy to comment on the increase in the rate of predictability. 
However, this index scored above 0.6 but was not confirmed. Also, 
considering the free-fee model of the POSs for end customers and the low-
cost domestic financial transfers in Iran, the acceptance of the charge-based 
Blockchain does not reduce the cost of domestic transactions and only reduces 
the cost of international transactions. Due to the integrated mobile and 
electronic banking systems, the financial information is provided to customers 
on a real-time basis; hence, the speeding up access to financial information 
has not gained the necessary score. 

On the other hand, due to the transparency of transactions, it is possible to 
access trading history for everyone. Thus, the only thing left is to identify the 
identity of the target. Also, in centralized systems, the financial institutions 
have the highest rate of control and there will be no increase in the control rate 
with the acceptance of the Blockchain. Ultimately, according to experts, the 
cost of the current centralized network is not high enough to be reduced by 
Blockchain adoption. 

The present study sought to explain the Blockchain acceptance indices in 
Iran’s financial markets. Accordingly, the research indicators were extracted 
based on the existing literature and previous research. In this regard, we 
benefited from similar studies literature in the area of e-commerce and mobile 
banking adoption to explain the indicators of Blockchain acceptance in Iran 
financial markets due to the newness of the Blockchain technology and the 
lack of literature tailored to the approval of this technology. Also, given that 
most of the Blockchain studies have so far focused on its features and 
applications, we extracted and developed a proper classification based on 
these studies for the consequences of Blockchain acceptance in financial 
markets, which was added to the table of research indicators. Finally, 53 
indices were extracted from the literature. In this study, the perceived benefits, 
perceived organizational governance, perceived standards and structure in 
financial markets, perceived environmental pressure, IT infrastructure, IT 
skills, and IT policies were selected as variables of the Blockchain acceptance 
readiness in financial markets. Also, strategic, organizational, economic, 
informational, and technological consequences were selected as the 
consequences of Blockchain acceptance in financial markets. The fuzzy 
Delphi method was used to explain the essential parameters. The research 
questionnaire was provided to 12 industry and university experts active in the 
Blockchain area who had enough knowledge about the financial markets. The 
experts' opinions reached a consensus in the third round. Of the 53 indices 
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extracted, 39 indices were finally accepted, including 27 indices of the 
Blockchain acceptance readiness in the Iran financial markets and 12 indices 
as consequences of the Blockchain acceptance in Iran. 

Based on the results of this study, banks need to first perform a SWOT 
analysis on using Blockchain in financial markets to implement the 
Blockchain applications in the financial markets. The results of this analysis 
will show that what the opportunities, threats, strengths, and weaknesses of 
banks for applying the Blockchain would be. The cost-benefit analysis should 
also be performed on applied cases to determine how the launching of 
Blockchain-based applications would be compared to the centralized banking 
services in terms of cost and benefit. For example, as the banks' charge model 
in Iran is free for users in many cases, the cost of micro-transactions is not 
economical for banks. Therefore, it seems that the use of Blockchain 
capability in this regard can reduce the cost of microtransactions for banks. 
However, the risk assessment must also be done in addition to the cost-benefit 
analysis. For example, the risk of using Blockchain in applications with 
financial burdens should be assessed. Another important issue to be 
considered in implementing Blockchain applications in financial markets is to 
evaluate the readiness of different parts of the organization for change. This 
evaluation should include various aspects, including the manager's 
willingness, human resources, required infrastructure, required procedures, 
and standards. The implementation of Blockchain applications in the financial 
markets increases the tracking capability due to creating transparency. Also, 
given that the recorded information cannot be manipulated and is resulted 
based on collective understanding, fraud can be prevented and corruption 
would be reduced. Moreover, due to the decentralization of the Blockchain 
structure, security is increased and the possibility of hacking is reduced. 

One of the limitations of this study was the small number of real experts in 
the Blockchain domain, as only 12 experts responded to the questionnaire in 
this study despite great efforts. Also, most of the studies done in the field of 
Blockchain are in the conceptual stage, and they can only be used to 
understand the applications and properties of the Blockchain. Therefore, 
similar areas should be used to research the conceptual level. In this study, 
other readiness indicators such as the ability rate of additional human 
resources, organizational environment, organizational culture, or legal and 
social consequences were not considered, which can be explored in future 
research. Also, in case of access to a decent number of IT experts in the 
financial markets, considering the identification and validation of essential 
indicators in this study, it is suggested that researchers in future studies will 
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explain and measure the readiness of Iran financial markets for accepting the 
Blockchain. In this study, since the Blockchain technology is in its infancy 
and the experts in the field are limited, we could not assess the financial 
markets' readiness to accept Blockchain. 
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Innovations in electronic banking in Iran have led to the development in capacities such 
as payment instruments and transactions by cards, which are known as electronic payment 
equipment in the Iranian banking network. Financial supervision is required to be 
increasingly based on reporting and regulatory processes to efficiently and proactively 
monitor risk and compliance at banks and financial institutions. Besides, the banking 
system needs relevant information and instruments on strategy, assessments, and policy 
decisions in line with the required procedure to enhance transparency. Designing a new 
criterion in banking innovations by combining the Electronic banking instruments, 
considering the Electronic banking capacity proper and scaled to the banks’ assets, equity 
and resources as well as distinguishing the impact of banks’ profitability and capital are 
attributed as the key contributions in this paper rather than other similar researches. 
Results indicate that Electronic Banking capacities including the pin-pad, ATM, online 
branches, card services, and P.O.S volumes have positively and significantly influenced 
transparency since scales of these innovative capacities have expanded relative to the 
banks' assets and capital due to their contributions in the velocity and disclosure of data 
collection and analysis potentials. Results also denote that the state-owned banks in Iran 
are less transparent than private banks and the size of the bank hurts transparency. The 
return on equity in the form of bank ownership is multiplied as well as results also indicate 
that the productivity of equity returns has a positive effect on transparency. The ratio of 
non-interest income to total income also has a positive impact on transparency. There 
would be needed to provide transparent information on fee-based services to develop non-
interest income. Hence, to improve transparency, the development of fee-based and non-
profit-based services are required. 

Keywords: Payment Instruments, Transparency, Risk, Compliance. 
JEL Classification: G21, G23, F34 

1 Introduction 
Banking regulation framework confronted with structural transformation in 
the last quarter of the previous century to prevent the loss of large amounts of 
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funds that have been lost due to speculations in the foreign exchange market. 
Basel I agreements represented the minimum capital requirements as a 
universal rule for banks though limitations led to changes and reforms in the 
accord to consider the quality of loan portfolio, reputational risk in line with 
the risk management. In the next version of the Basel accord, the third pillar 
of the Basel II agreement emphasized on the disclosure of information 
depicting the adequacy of the capital, capital structure, quality of assets, 
processes and risk management methods as well as the risk-taking policy of 
the bank. Also, the fact that base the interest in banking transparency includes 
banks that seemed to be competitive consider themselves as being in trouble 
due to hidden information. One of the most cases of troubled banks which 
collapsed in the United States in 2008 is Lehman Brothers which is partly 
considered to be owing to the lack of transparency. 

The widespread availability of relevant, reliable information about the 
periodic performance, financial position, investment opportunities, 
governance, value, and risk of publicly traded firms is considered to be defined 
as transparency, according to Bushman and Smith (2003). To quantify 
transparency and develop a measure for it seems to be problematic due to 
reasons such as complications that are surrounding the transparency elements, 
specific information which is disclosed contrary to the real information by 
firms in items including demand deposits, saving deposits, documentary 
credits, guarantees, etc.  

Financial innovations have been developed at a speedy pace in the 
international markets during the last few decades, where a relationship can be 
found as complementarity. Financial products and services as critical elements 
underlying the development of financial innovations. New York and after that 
London have been emerged by financial products and services adopted and 
circulated for international purposes. Markets in the developed and lower level 
of economic development countries welcome financial innovations, as well as 
the propagation of the innovations, which are internationally favored by the 
process of integration. Moreover, supervision and regulation of the financial 
activity would be proper issues of problems besides the innovations’ 
appropriate positive impacts. Building a regulatory framework for financial 
innovations development is required since it would be useful to the system on 
the one hand, and restricting the innovations that could affect the stability of 
the financial system. 

Providing a new analytical structure in banking innovations by combining 
the electronic banking instruments, considering the electronic banking 
capacity proper and scaled to the banks’ assets, equity and resources as well 
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as distinguishing the impact of banks’ profitability and capital are attributed 
as the key contributions in this paper rather than other similar researches.  

This paper is characterized in 5 sections: The first of which includes the 
introductory points regarding bank transparency and its dimensions and 
relationships with the Electronic banking capacities in Iran, and literature 
review about transparency in banking systems as well as explaining Sample, 
Variables and Model Specification in line with empirical results consecutively 
in section 3 and 4. Concluding remarks would constitute the Fifth part of the 
paper to describe the impact of Electronic banking capacities on the 
transparency of the Iranian banking system. 

2 Literature Review 
Availability to outside stakeholders in including depositors, investors, 
borrowers, counterparties, regulators, policymakers, and competitors of 
relevant, reliable information about the periodic performance, financial 
position, business model, governance, and risks of banks can be defined as 
bank transparency. The joint output of a multifaceted system whose parts 
collectively produce, gather, and validate the information and disseminate that 
information to participants outside is known as the bank transparency. 
Components include mandated, publicly available accounting information; 
information intermediaries such as financial analysts, credit rating agencies, 
and the media; and supervisory disclosures (including stress-test disclosures), 
banks’ voluntary disclosures, and information transmitted by securities prices 
(Bushman and Smith (2003); Bushman, Piotroski, and Smith (2004)). 

To picture the link between transparency and the Electronic Banking 
capacities, two areas should be cleared: (a) Transparency situation at 
international level and (b) agents involving transparency improvement known 
as the supervisory level.  

(a) Transparency situation at the national and international levels 
The use of new technologies for internal supervisory purposes is a definition 
that the Basel Committee on Banking Supervision provided for supervisory 
technologies as well as the description as use of technologically enabled 
innovation by supervisory authorities (BCBS 2017, 31) reminds the 
importance of the position that innovative technologies have in financial 
supervisions. To reach a higher level of transparency, supervisory authorities 
look at supervision requirements at the national and international levels to 
understand what Basel Accord has described dimensions of transparency as 
well as what circulars are prepared and provided to the supervisory bodies in 
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the banking system. Iranian banking system including the central bank and 
banks and financial institutions in line with the Regtechs have a common 
concern, which is improving transparency in the Iranian financial system. 
Basel Accord (1998), on the other hand, recommended six levels of 
transparency for the international banking system to emphasize the 
importance and position of transparency and prevent asymmetric information 
at market level and supervisory agencies.  

Checking the key indicators in evaluating health and transparency in banks 
would clarify the financial discipline and performance in the six levels of 
transparency based on the given recommendations in the Basel accord. In its 
document, the Basel accord classified the headlines based on characteristics 
such as comprehensiveness, timeliness, reliability, and comparability. 

Table 1 
Basel recommendations on Bank Transparency Enhancement 

Title Recommendation Summary 
Banks Financial 
Performance 

Banks are supposed to disclose information and explain the 
banks’ financial performance in such a way that it would be 
appropriate for the market and the supervisory agencies. 

Banks Financial 
Situations 

Users, including the board members, shareholders, market 
individuals and supervisory agencies, are to easily have access to 
the disclosed information by banks to analyze the solvency and 
liquidity management. 

Strategies and 
methodologies of Risk 
Management in Banks 

Methodologies and risk management directions are elements that 
include key factors in evaluating the banks’ performance in which 
risk management structure, models, Value at Risk, simulation, 
credit rating process, and risk diminishing instruments such as 
collateral, guarantees, etc. 

Value at Risk 
Resources  

Using the information issued and disclosed by the banks, 
beneficiaries, and users would be informed about the resources at 
risk and would be able to forecast the future. 

Current Accounting 
Procedures 

Procedures used in the financial statements reporting could 
provide information to the readers and give it the possibility to 
make amendments to cases that are not directly addressed in the 
financial statements. 

Information, 
Management, and 
Corporate Governance 

Banks’ financial situation, according to the disclosed information 
can be studied and utilized by the users concerning the strategies 
and the ability to manage risks. Transparency about the 
information is required in levels such as the board structure, 
senior management, and business specialties. 

Source: Research Findings 
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(b) Supervisory Levels 
According to chart 1, three main agents are involved in improving the 
transparency innovated by the new technologies in the banking system. These 
agents include central banks, Regtechs, and banks which are tracking better 
supervision to make transparent operations in the banking industry. Regtechs 
are supposed to provide compatibility and compliance with the law when new 
innovative technologies are in place. Central banks pose and direct the policy 
implementation among banks, which are the performer of the policies posed 
by the central banks. 

 

Figure 1. Agents Involving Transparency Improvement. Source: Research Findings 

Bringing the banking services to age and ensure that today’s banking 
services go beyond acceptance of deposit and creation of credit is a system 
called Electronic banking. With the help of Electronic banking technology, 
the banking system has conceptualized a network as the whole financial 
system, providing adequate services at a low cost and high-efficiency level. 
Real-time online financial services to customers, investors, and all 
stakeholders in the financial section are regarded as capacities to make a 
financial system more robust, enlarged and functional. The cost would 
decrease as well as the economy will grow and GDP will increase as a result 
of designing a system based on the Electronic banking system. Higher 
flexibility and credibility will be resulted by reducing the burden of carrying 
cash to decrease transaction risk through the extensive use of Electronic 
Banking as well as the internet banking as it uses the internet facility in 
providing financial services and transmitting financial information between 
the banks' stakeholders and the operators of the banking system. Payments and 
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fund transfers are both electronically done without carrying the cash as well 
as higher freedom and accuracy in line with the integrity of financial services 
and business transaction activities. Three main concerns comprising of 
technology failure, human manipulation and poor customer relationship 
resulted in the creation of transparency as well as the dissemination of accurate 
financial information.  

Ben Douissa (2011) studied a new measure in calculating bank 
transparency based on Basel II requirements was analyzed according to the 
four dimensions, including completeness, opportunity, credibility, and 
accessibility measures of information. The contribution includes a bank 
transparency index using a sample of 69 banks across 7 emerging economies 
and results indicate that the top of transparent entities in the sample comprises 
Turkish and Thai banks. Less transparent banks have been from North Africa. 
Also, the majority of selected banks focus on the direct effect of corporate 
social responsibility known as the philanthropic activities. Emerging countries 
face failure mostly in the field of banking transparency effects essentially not 
the quantity of the revealed information, but rather its quality. These countries 
had compiled only 50.48 % of the Basel Committee recommendations 
relevant to banking transparency. Moreover, disparities between countries in 
line with the dimensions of the revealed information have been observed and 
a detailed analysis of the different dimensions of information indicated 
banking transparency indexes regarding two criteria of opportunity and 
credibility. 

Three indexes of information disclosure for banks were presented, first, as 
a bank publicly traded on the NYSE, NASDAQ or AMEX is required to 
comply itself with the rules regarding disclosure necessary in the markets, 
bank rating in which investors should have more information if the bank is 
rated by a rating agency as the second index and the information in financial 
statement built the third measure of disclosure (Baumann and Nier (2003)). 

Quality of regulated disclosure, acquiring private information, and 
information disclosure are variables used for developing transparency 
according to the study done by Tadesse (2006) in which the database was 
based on the database of Barth et al. (2001). 

The level of transparency would be influenced by crucially on the way that 
the relevant agents’ payoffs vary with the underlying state as well as its 
optimal level of transparency, which is considered to be interior. Also, 
extensive studies have been implemented about the effect of information level 
on equilibrium as well as to identify the transparency with the private signals 
given by creditors in line with its precision (Bannier and Heinemann (2005)). 



Electronic Banking Capacities and Transparency in the Iranian Banking Network 373 

The impact of transparency on the probability of default is another aspect to 
study the speculative attack on the currency peg (Heinemann and Illig, 
(2002)). The economic mechanisms underlying the effects of transparency in 
both settings are analogous based on the model of currency crises and 
somewhat more complicated for example, transparency affects the creditors’ 
payoffs to roll over and the banks’ ex-ante incentives for risk-taking, which 
are determined endogenously.  

Another branch of the literature which has debated the social value of 
public information and the role of social conformity was following Morris and 
Shin (2002), and examples in Angeletos and Pavan (2004) and Svensson 
(2006). Signal analysis and its relationship with transparency take its steps by 
introducing an additional independent public signal that may render multiple 
equilibrium if its precision is sufficiently high (Hellwig, (2002)) and may 
make it more difficult to assess the impact of changes in the level of 
transparency interpreted as changes in the precision of either the private or the 
public signal. Conformity plays no role in introducing public information as 
an announcement by a central bank disclosing information about banks’ 
assets, which poses no problem. Realizing the fundamentals to be weak or 
strong from a signal revealed would be dependent back to the effect of changes 
in the level of precision of the public signal even if the public signal is 
sufficiently imprecise that the uniqueness of equilibrium is preserved (Prati 
and Sbracia (2010)).  

According to Osabuohien (2008), the application of knowledge for the 
execution of a given task is the technology that can be referred to, which 
includes the necessary skill and processes for performing activities in a 
proposed context. ICT is a term that denotes computer systems, 
telecommunication, networks, and multimedia applications to work (Frenzel, 
1996). Electronic Data Processing (EDP), Management Information System 
(MIS) are terms that have come into use in the late 1980's replacing earlier 
terms, although they are still partly in use, as noted by Frenzel (1996). 
Moreover, a subject which has fundamentally been regarded as essential and 
constitutes the concerns to all banks plus a pre-requisite for local and global 
competitiveness in the banking industry (Adewuyi (2011)) is referred to as 
electronic banking (E-banking) and application of its concepts, techniques, 
policies, and implementation strategies to banking services. It highlights the 
adoption of Information and Communication Technology (ICT) in the 
banking sector. According to (Kim et al. (2006)), Internet banking is defined 
as the act of conducting financial intermediation on the Internet. Furthermore, 
the advancement of technology which has played an essential role in 
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improving the standard of activities in the banking industry is the effect of 
(ICT) which cannot be overemphasized. Only the banks that have their whole 
activity networked electronically and have fully implemented the ICT can 
withstand the competition for survival in the new millennium (Adewuyi 
(2011)). Agboola (2003) states in his study that the Automated Teller 
Machines (ATMs) and deposit machines as electronic banking capacities now 
allow consumers to carry out banking transactions beyond banking hours 
either at the banking arena or remotely at any other place. 

3 Sample, Variables and Model Specification 

3.1 Sample 
In this study, the impact of Electronic Banking Capacities is examined on 
Iranian banking transparency. Despite the limited number of studies that have 
focused on the effect of Electronic Banking Capacities on banking 
transparency, little research has covered cases in Iran. For this reason, we 
decided to choose a sample of Iranian banks as a developing country and 
examine the effect of Electronic Banking Capacities on banking transparency. 
The period from 2006-2018 has been chosen by the idea of investigating the 
impact of Electronic Banking Capacities on banking transparency during a 
long period of 12 years. Our samples are focused on private and state-owned 
banks. Besides, to measure transparency, we use Circular "Criteria for 
Minimum Standards of Transparency and Public Disclosure by Credit 
Institutions"(No. 93/120293) in Iran.  

3.2 Variables 

3.2.1 Dependent Variable 
The dependent variable applied in this paper indicating the transparency as a 
dummy variable is (dtrans) and to measure transparency, Circular "Criteria for 
Minimum Standards of Transparency and Public Disclosure by Credit 
Institutions"(No. 93/120293) in Iran has been used. 

The standards of transparency in this directive focus on four areas. 
Important event (7 indexes), corporate governance, and internal control (7 
indexes), Risk management (25 indexes), financial statement (18 indexes). 
The following steps were taken to make transparency dummy variable: 

 Banks’ performance is examined in four areas of transparency. 
 Table 1 depicts the indicators in both the worst and best cases with 

thresholds. 
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 We define dummy variables for every index (𝑖𝑛𝑑𝑒𝑥௜) .If 𝑖𝑛𝑑𝑒𝑥௜ is 
executed, the dummy is 1, otherwise, 0.  

 We measure indicators (i) with∑ 𝑖𝑛𝑑𝑒𝑥௜, that i is important event, 
corporate governance, and internal control, Risk management, financial 
statement. 

𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟௜ ൌ ∑ 𝑖𝑛𝑑𝑒𝑥௜  

 We measure ∑ 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟௜ for every bank and every year.  
 We define transparency as: 

𝑡𝑟𝑎𝑛𝑠𝑝𝑎𝑟𝑒𝑛𝑐𝑦 ൌ  
∑ ௜௡ௗ௜௖௔௧௢௥೔

ହ଻
  

 We define transparency dummy variables (dtrans). If 𝑡𝑟𝑎𝑛𝑠𝑝𝑎𝑟𝑒𝑛𝑐𝑦 ൐
0.5, dtrans is 1, otherwise, it is 0.  

Table 2 
Indicators and Thresholds 

Indicators Worst Case Best Case 
Important event 0 7 
Corporate governance and 
internal control 

0 7 

Risk management 0 25 
Financial statement 0 18 
Total 0 57 

Source: Research Findings 

3.2.2 Explanatory Variables 
 The explanatory variables in this study are related to electronic banking 

capacities.  
 We use the number of ATM, PinPad, Online Branches, Card, and P.O.S 

variables for measuring electronic banking capacities.  
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Table 3 
Electronic Banking Capacities 

Variables Indicators Symbol 
Innovation Innovation Inov 

E-banking variables to Asset 

atm to asset 
pinpad to asset 
online to asset 
card to asset 

Atmasset 
Pinpadasset 
Onlineasset 
cardasset 

E-banking variables to 
Capital 

atm to capital 
pinpad to capital 
online to capital 
card to capital 

Atmcap 
Pinpadcap 
Onlinecap 
cardcap 

E-banking variables to 
Deposit 

atm to deposit 
pinpad to deposit 
online to deposit 
card to deposit 

Atmdepo 
Pinpaddepo 
Onlinedepo 
carddepo 

Source: Research Findings 

 To make electronic banking capacities variables, we design the following 
steps: 

 We normalized every electronic banking indicators with: 

𝑍௜ ൌ
௑೔ିఓ

ఙ೔
  

 That 𝑋௜ is the number of ATM, PinPad, Online Branches, Card and Pos, 
𝜇 is mean of 𝑋௜ and 𝜎௜ is the standard deviation of 𝑋௜. 

 We define innovation(inov) indicator: 

𝑖𝑛𝑜𝑣 ൌ
∑ ௭೔

ସ
  

 We adjust and scale the e-banking variables to the asset, capital, and 
deposit where, e.g., the ratio of e-banking variables to assets indicates 
whether the volume of e-banking services is proportional to the volume 
of assets. The ratio of e-banking to capital variables indicates whether 
banks have the capital needed to cover the risks associated with e-banking 
services. The ratio of e-banking to deposit variables indicates how much 
banks are attracting resources in proportion to e-banking services? 

3.2.3 Control Variables 
Besides these two types of measures (dependent and independent variables), 
the following literature introduces a set of control variables in Table (4). 
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Table 4 
Definition of the control variables 

Definition Indicators Variables 
Profit to Asset 
Profit to Capital 
Debt without deposit to 
liabilities 
Non-Interest income to total 
Income 

ROA 
ROE 
Debt Ratio 
Banking opportunity of growth 

Banking specific 
variables 

Bank size is the logarithm of 
the asset. 
 
Ownership is dummy 
variable; dummy variable is 
one for private banks and zero 
otherwise. 

Bank size 
Bank age 
Ownership 
 

Banking Structural 
variables 

number of independent 
directors/number of directors 
of the board 
number of shariah scholars in 
the board 
 
Dummy variable indicating 
whether the Director manager 
is different from the CEO 
equals 1; otherwise, 0. 
 
Possession structure is 
characterized as: institutional 
shareholders, family firms and 
nongovernmental legal 
entities as shareholders. If the 
share of institutional 
shareholders higher than 
other, 1; otherwise, 0.  

percentage of independent 
directors 
 
 
 
shariah board size 
 
 
Structure of board 
 
Structure of ownership 
 
 

Corporate 
Governance 
 

Total Market Capitalization to 
GDP 

Inflation 
Financial Market development 

Macroeconomics 

Source: Research Findings 

3.3 Model Specification 
Logit with Panel Data analysis has been used as the statistical estimation 
method to analyze two-dimensional (typically cross-sectional and 
longitudinal) panel data with the condition that the independent variable takes 
(0,1). The data are usually collected over time and the same individuals, and 
then a regression is run over these two dimensions. According to the standard 
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panel data regression model, it looks like 𝑦௜௧ ൌ 𝑎 ൅ 𝑏𝑥௜௧+ 𝜀௜௧ where y is the 
dependent variable, x is the independent variable, a and b are coefficients, i 
and t are indices for individuals and time. The error is critical in this analysis. 
Assumptions about the error term determine whether we speak of fixed effects 
or random effects. In a fixed-effects model, the error term is assumed to vary 
non-stochastically over i or t making the fixed effects model analogous to a 
dummy variable model in one dimension. In a random-effects model, the error 
term is assumed to vary stochastically over i or t requiring special treatment 
of the error variance matrix.  

To complete the methodology, four models have been introduced as well 
as they have been utilized for estimations. In the first model, the main 
independent variable is Innovation whereas, in the second one, electronic 
banking variables to asset ratios have been applied in which the ratio depicts 
the fact whether the supply of electronic banking services according to the 
volumes of assets would be regarded as high or not. In the third model, the 
key independent variable is electronic banking variables to the capital ratio 
which denotes whether banks' capital is proportionate and appropriate for 
covering the risks in electronic services. Electronic banking variables to 
deposit ratio is the next independent variable that is used in the fourth model 
to show whether banks would be able to receive resources proportionate to the 
supply of services to primarily explain the models, unit root test, as well as 
co-integration analysis, has been implemented after which doing the tests 
regarding fixed effects and random effects resulted in selecting the appropriate 
model. 

4 Empirical Results 

4.1 Unit Root Test and Co-Integration Test 
To check whether our data is stationary, we use two types of Panel Unit Root 
tests: Common unit root test and Individual unit root test. In standard unit root 
process we use Levin, Lin and Chu Panel Unit root test and for individual unit 
root process we use three types of Panel unit root tests, the first one is Lm, 
Pesaran and Shin Panel unit root test, the second is Fisher type test, the ADF-
Fisher Chi-square test and the last one is also a Fisher type test, the PP-Fisher 
Chi-square Panel unit root test. At 5%, all of the Variables except bank age, 
Total market capitalization to GDP and Debt ratio are stationary in Level. 
These variables are stationary after the 1st difference.  

Because of non-stationary variables, we use three types of Panel Co-
integration tests. A kind of test was introduced by Pedroni (1999) and a second 
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type was introduced by Kao (1999). The third one is Johnsen Fisher's (2000) 
Panel Cointegration. At 5% level of significance, the Pedroni residual co-
integration test, Johnsen Fisher and Kao residual co-integration test reject the 
null hypothesis, which means variables have long-run relationships. Results 
are depicted in table 6, table 7 and table 8.  

From table 6 -8 in every case of opportunity cost except in Panel V-
Statistics long term and difference between long term and short term at 5% 
level of significance, the null hypothesis is accepted; otherwise in all case at 
5% level of significance we reject the null hypothesis of no co-integration. It 
means the Variables (dependent and independent) have a long-run 
relationship.  

Table 5 
Unit rate Test 

Fisher- ADF Fisher-PP 
Im, Pesaran, 
Shin 

Breitung t-
stat 

Levin, Lin, 
Chu 

Variables 

71.9866 
(0.0000) 

-4.85756 
(0.0000) 

-4.89666 
(0.0000) 

 
69.9875 
(0.0000) 

ROA 

66.3760 
(0.0000) 

-4.69113 
(0.0000) 

-4.01326 
(0.0000) 

 
63.9528 
(0.0000) 

ROE 

190.542 
(0.0000) 

135.048 
(0.0000) 

-4.38573 
(0.0000) 

 
-10.4645 
(0.0000) 

Debt Ratio 

198.820 
(0.0000) 

-13.5232 
(0.0000) 

-13.8825 
(0.0000) 

 
160.668 
(0.0000) 

Banking 
opportunity of 
growth 

168.916 
(0.0000) 

114.378 
(0.0000) 

-2.04370 
(0.0205) 

1.93963 
(0.0738) 

-13.3824 
(0.0000) 

Bank size 

48.1026 
(0.0011) 

35.5850 
(0.0336) 

-1.64076 
(0.0504) 

 
-4.78591 
(0.0000) 

Bank age 

66.2718 
(0.0696) 

128.683 
(0.0000) 

-4.75170 
(0.0000) 

 
-11.7620 
(0.0000) 

Inflation 

360.792 
(0.0000) 

200.904 
(0.0000) 

-8.21607 
(0.0000) 

 
-14.9430 
(0.0000) 

Financial 
Market 
development 

135.636 
(0.0000) 

100.860 
(0.0002) 

-660.694 
(0.0000) 

 
-4007.72 
(0.0000) 

Atm to asset 

237.874 
(0.0000) 

216.957 
(0.0000) 

  
-15.0324 
(0.0000) 

Pinpad to asset 

240.508 
(0.0000) 

231.655 
(0.0000) 

  
-16.7194 
(0.0000) 

Online to asset 

188.848 
(0.0000) 

142.964 
(0.0000) 

-12.2630 
(0.0000) 

 
-6.99168 
(0.0000) 

Card to asset 

175.978 
(0.0000) 

163.882 
(0.0000) 

  
-23.2209 
(0.0000) 

Pos to asset 

139.945 
(0.0000) 

114.496 
(0.0000) 

-21.2848 
(0.0000) 

 
-65.0853 
(0.0000) 

Atm to capital 
 

171.755 142.631 -270.782  -1032.02 Pinpad to capital 



380 Money and Economy, Vol. 14, No. 3, Summer 2019 

Fisher- ADF Fisher-PP 
Im, Pesaran, 
Shin 

Breitung t-
stat 

Levin, Lin, 
Chu 

Variables 

(0.0000) (0.0000) (0.0000) (0.0000) 
186.514 
(0.0000) 

180.664 
(0.0000) 

-70.2653 
(0.0000) 

 
-203.948 
(0.0000) 

Online to capital 

130.253 
(0.0000) 

109.588 
(0.0000) 

-7.22638 
(0.0000) 

 
-25.0391 
(0.0000) 

Card to capital 

148.446 
(0.0000) 

132.267 
(0.0000) 

  
-18.9982 
(0.0000) 

Pos to capital 

155.638 
(0.0000) 

138.420 
(0.0000) 

-110.625 
(0.0000) 

 
-624.080 
(0.0000) 

Atm to deposit 

170.805 
(0.0000) 

127.338 
(0.0000) 

-24.1566 
(0.0000) 

 
-71.4434 
(0.0000) 

Pinpad to 
deposit 

192.949 
(0.0000) 

163.837 
(0.0000) 

-1391.44 
(0.0000) 

 
-7027.48 
(0.0000) 

Card to deposit 

156.747 
(0.0000) 

128.293 
(0.0000) 

-25.9693 
(0.0000) 

 
-144.751 
(0.0000) 

Pos to deposit 

Note: Null: Unit root, Levin, Lin & Chu Test: Assumes Common Unit root Process, Im, Pesran, 
and Shin: Assumes individual unit root process, ADF-Fisher chi-square: Assumes individual 
unit root process, PP- Fisher Chi-square: Assumes individual unit root process, Probabilities 
for Fisher tests are computed using an asymptotic chi- Square distribution. Automatic Lag 
Length selection based on SIC. Source: Research Findings. 

In table 7, we use Kao (1999) test. Kao residual co-integration test also 
shows us for every case of opportunity cost at 5% level of significance; we 
reject the null hypothesis of no co-integration, and every case P-Value is 
highly significant, which gives strong evidence that the variables have a long-
run relationship.  

In table 8, Different types of opportunity costs have been considered in 
both the case of the Fisher trace test and the Fisher Max-Eigen test; almost 1 
variable has long-run relationship.  
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Table 6 
Pedroni Residual co-integration test 

Variables 
within-dimension 

V-Statistic Rho- Statistic PP –Statistic ADF- Statistic 

bank age 
3.973498 
(0.0000) 

-4.120059 
(0.0000) 

-13.15165 
(0.0000) 

-7.978072 
(0.0000) 

Total market 
capitalization to 
gdp 

0.346493 
(0.0000) 

3.911054 
(0.0000) 

-11.28019 
(0.0000) 

-6.254635 
(0.0000) 

Debt without 
deposit to 
liabilities 

1.335792 
(0.0908) 

-4.358683 
(0.0000) 

-13.85044 
(0.0000) 

-8.076176 
(0.0000) 

Note: 
Null Hypothesis: No co-integration 
Trend Assumption: No deterministic intercept or trend 
Automatic lag length selection based on SIC 

between-dimension 

bank age  
-1.142959 
(0.0000) 

-16.97402 
(0.0000) 

-9.447299 
(0.0000) 

Total market 
capitalization to 
gdp 

 
-0.871322 
(0.0918) 

-14.03496 
(0.0000) 

-6.666800 
(0.0000) 

Debt without 
deposit to 
liabilities 

 
-1.271596 
(0.0018) 

-17.99029 
(0.0000) 

-9.332971 
(0.0000) 

Note: 
Null Hypothesis: No co-integration 
Trend Assumption: No deterministic intercept or trend 
Automatic lag length selection based on SIC 

Source: Research Findings 

Table 7 
Kao Co-integration test 

Dependent variable t-Statistic Prob 
bank age -5.449510 0.0000 
Total market capitalization to gdp 0.765492 0.0220 
Debt without deposit to liabilities -4.754422 0.00000 

Source: Research Findings 
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Table 8 
Johansen Fisher Panel Co-integration Test 

 
Hypothesized 
No. of CE(s) 

Fisher Stat.* 
(from trace test) 

Fisher Stat.* 
(from max-eigen 
test) 

bank age 
None 

235.1 
(0.0000) 

235.1 
(0.0000) 

At Most 1 
115.2 
(0.0000) 

115.2 
(0.0000) 

Total market 
capitalization to gdp 

None 
314.6 
(0.0000) 

243.1 
(0.0000) 

At Most 1 
217.4 
(0.0000) 

217.4 
(0.0000) 

Debt without deposit 
to liabilities 

None 
204.4 
(0.0000) 

194.1 
(0.0000) 

At Most 1 
90.69 
(0.0054) 

90.69 
(0.0064) 

* Probabilities are computed using asymptotic Chi-square distribution. Source: Research 
Findings 

4.2 Estimation Results 
Four models were designed in this paper in all of which the transparency 
dummy variable has been used as the dependent variable, and each of the 
explanatory variables has been considered in the different models. To build 
up a measure for transparency, Circular "Criteria for Minimum Standards of 
Transparency and Public Disclosure by Credit Institutions"(No. 93/120293) 
in Iran has been applied. Moreover, the control variables have been selected 
from the theoretical and empirical literature and the variables which were not 
significant have been eliminated from the model. We use F- Limer test to 
choose between Panel data methods and Pooled method. The null hypothesis 
has approved the pooled method. Results indicate that the null hypothesis is 
not rejected and these models need to be estimated using the Pooled method. 

We investigate the effect of electronic banking capacities on transparency 
and the figures in table 10 indicating the results. The number in () shows t-
Test as well as the number in [] indicates the significance level. 
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Table 9 
F- Limer Test 

Cross-section Chi-
square 

Cross-section F Independent Variable 
(Electronic banking capacities) 

Models 

12.442042 
(0.8236) 

0.561837 
(0.9192) 

Inovation 1 

14.758487 
(0.6785) 

0.664700 
(0.8383) 

Ebanking variables to Asset 2 

15.054125 
(0.6582) 

0.678755 
(0.8251) 

Ebanking variables to Capital 3 

16.080080 
(0.5870) 

0.727764 
(0.7758) 

Ebanking variables to Deposit 4 

Source: Research Findings 

Table 10 
Results- Effect of E-banking on Banking transparency 

Indicators Model (1) Model(2) Model(3) Model(4) 
Inovation 0.106357 

(2.559319) 
[0.0569] 

………. ………. ………. 

atm to asset 
 

………. 0.400917 
(2.310605) 
[0.0190] 

………. ………. 

Pinpad to asset ………. 0.709060 
(2.297874) 
[0.0263] 

………. ………. 

Online to asset ………. 0.154001 
(2.069113) 
[0.0450] 

………. ………. 

Card to asset ………. 2.630005 
(2.817967) 
[0.0056] 

………. ………. 

Pos to asset ………. 0.000147 
(2.505143) 
[0.0135] 

………. ………. 

Atm to capital ………. ………. 0.112416 
(1.703470) 
[0.0431] 

………. 

Pinpad to capital ………. ………. 0.351637 
(2.247589) 
[0.0049] 

………. 

Online to capital ………. ………. 0.120170 
(2.195734) 
[0.0341] 

………. 

Card to capital ………. ………. 2.801507 
(2.810981) 
[0.0189] 

………. 

Pos to capital ………. ………. 0.365006 
(2.153358) 

………. 
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Indicators Model (1) Model(2) Model(3) Model(4) 
[0.0487] 

Atm to deposit ………. ………. ………. 0.651227 
(1.835289) 
[0.0051] 

Pinpad to deposit ………. ………. ………. 0.242211 
(2.211460) 
[0.0329] 

Online to deposit ………. ………. ………. 0.912119 
(2.076509) 
[0.0391] 

Card to deposit ………. ………. ………. 0.703906 
(1.66932) 
[0.0643] 

Pos to deposit ………. ………. ………. 0.577506 
(2.097122) 
[0.0228] 

Inflation -0.013820 
(-2.286234) 
[0.0239] 

-0.104914 
(-2.505143) 
[0.0135] 

-0.103571 
(-2.193188) 
[0.0301] 

-0.130144 
(-2.184284) 
[0.0308] 

Non-interest income 
to total income 

0.002252 
(1.6448234) 
[0.0462] 

0.312059 
(2.447423) 
[0.0503] 

0.132537 
(2.605874) 
[0.0457] 

0.285722 
(2.280871) 
[0.0202] 

ROE*owner 0.410016 
(2.203295) 
[0.0310] 

0.254539 
(2.756189) 
[0.0510] 

0.892964 
(1.793942) 
[0.0287] 

0.368733 
(2.096991) 
[0.0248] 

number of 
independent 
directors/number of 
directors of the board 

0.081578 
(1.959188) 
[0.0238] 

0.817076 
(2.556763) 
[0.0221] 

0.8037735 
(2.597879) 
[0.0126] 

0.898195 
(1.704272) 
[0.0908] 

Structure of 
ownership 

0.138906 
(1.857815) 
[0.0148] 

0.117507 
(2.368130) 
[0.0137] 

0.124072 
(2.433331) 
[0.0543] 

0.159992 
(1.822942) 
[0.0707] 

shariah board size 0.093027 
(1.929833) 
[0.0206] 

0.800276 
(1.954954) 
[0.0414] 

0.890386 
(2.049588) 
[0.0259] 

0.650758 
(1.784043) 
[0.0845] 

Total Market capital 
to gdp*owner 

0.210366 
(1.808608) 
[0.0283] 

0.205309 
(2.060481) 
[0.0210] 

0.190651 
(1.981159) 
[0.0284] 

0.1903119 
(1.960991) 
[0.0748] 

Bank size -0.520467 
(-2.248863) 
[0.140] 

………. ………. ………. 

R-Squared 0.891098 0.661597 0.813948 0.801520 
D-W 2.030878 2.092114 2.069653 2.093321 

Source: Research Findings 

The pressure on internal affairs can be reduced by board independence to 
positively impact transparency. The presence of independent members will 
enhance the power of the Board of Directors as a control mechanism. In other 
words, the independence of the Board of Directors is one of the important 
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mechanisms of corporate governance that plays an important role in 
improving the quality of financial reporting and enhancing transparency. By 
adequately understanding their supervisory role, the Board of Directors can 
promote financial health and prevent conflicts of interest among corporate 
governance actors. It brings improved transparency. According to the results 
of this paper, there is a positive relationship between some independent 
directors and the number of directors of the board and transparency. 

Increasing the availability of new banking services and providing efficient 
information is caused by the development of Electronic banking as well as the 
ownership structure is defined as a virtual variable in this paper that if the 
share of the institutional shareholder is greater than the family shareholder and 
the shareholder of the nongovernmental legal entity, figure 1 is allocated 
otherwise, Zero. If institutional shareholders own a large portion of a bank's 
shares, they have the opportunities and ability to supervise executives and can 
influence management decisions and encourage them to improve profitability 
and require transparency principles. Because institutional shareholders have 
the incentive to oversee, they promote transparency by avoiding conflicts of 
interest between managers and stakeholders. Results also indicate that 
Electronic Banking capacities including the pin-pad, ATM, online branches, 
card services, and P.O.S volumes have positively and significantly influenced 
transparency because scales of these innovative capacities have expanded 
relative to the banks' assets and capital due to their contributions in the 
velocity and disclosure of data collection and analysis potentials. Results also 
lack a positive relationship between ownership structure and transparency. 
Because Iran is an Islamic country; therefore, it is essential to examine the 
effect of board size on transparency. The existence of members of the Sharia 
law mandates that banks are required to disclose information to ensure 
compliance of bank activities with the law. Thus, the greater the number of 
religious members on the board of directors, the better the banks' transparency. 
Banks and financial markets play an important role in financing the economy. 
In underdeveloped financial markets, they have a greater and more important 
role to play in financing the economy. The more developed a financial market 
economy is, the more banks are encouraged to improve transparency. Iran as 
an underdeveloped with its underdeveloped financial markets owns banks that 
are primarily responsible for financing the economy. But under Iranian law, 
private banks are members of the stock market and are required to report to 
the stock market, thus enhancing the transparency of the financial market in 
Iran. The effect bank ownership type on the ratio of capital to GDP is positive 
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on transparency. To define the bank's ownership type, a virtual variable is 
defined that if the bank is private, the number will be one, otherwise zero. 

The inflationary situation in the Iranian economy, on the one hand, 
increases the return in financial markets and credit recipients decide not to 
reimburse the credit back to the banks which causes higher nonperforming 
loans which can extend the loans to new loans which will lead to the lack of 
transparency in the banking system. On the other hand; therefore, the impact 
of inflation on transparency and in the case of high-inflation countries, 
regulators will print too much money and as a result, cannot guarantee the 
stability of prices. This situation would be favorable for a climate of capacity 
in the banking system as a whole. Banks would not be strict in terms of lending 
policies, which may increase default risks and could lead to reducing the bank 
risk rating. Consequently, banks would be more opaque. Bank transparency 
has been lowered in this group of countries which might consequently increase 
inflation. 

On the contrary, regulators in low inflation countries are led to adopt a 
monetary policy that can guarantee the stability of prices. The adopted 
monetary policy allows sending a strong message to banks related to 
borrowers’ quality. Banks would be more selective in lending, which helps to 
take a balanced strategy of risk-taking. This healthy climate would favor bank 
transparency and its extroversion towards the public. 

5 Conclusions 
New banking services emerge that can improve customer service while 
identifying and understanding customer needs, which requires the 
development of information technology and information infrastructure. 
Information security is one of the infrastructures with regard to the type of 
information and communication that governs this type of service as these 
factors can help improve the transparency of banks' performance while 
assisting the development of e-banking services. Results indicate that since 
the effect of equity returns on transparency varies by type of bank ownership; 
hence, private banks that have non-state-owned shareholders should be more 
accountable to shareholders, more transparent than state-owned banks. The 
return on equity in the form of bank ownership is multiplied, and results 
indicate that the productivity of equity returns has a positive effect on 
transparency. The ratio of non-interest income to total income also has a 
positive impact on transparency. The larger a bank, the better the transparency 
based on the existing literature. However, the big banks in Iran are state-
owned or formerly state-owned and are now private. So they have government 
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infrastructure. State-owned banks in Iran are less transparent than private 
banks. For this reason, the size of the bank hurts transparency.  

Banks are supposed to be required to provide transparent information on 
fee-based services to develop non-interest income. Therefore, the 
development of fee-based and non-profit-based services are required to 
improve transparency. Part of inflation in Iran is derived from the lack of 
transparency and balance sheet controls in the Iranian banking system. 
Moreover, analysis depicts that transparency is deteriorated by inflation as 
results of a decrease that the inflation might cause on the real value of assets 
and the bank profitability, but banks disguise this by not disclosing the 
information. The relationship between inflation and transparency is mutually 
specified. The Iranian economy is facing high inflation which has led the 
economy to volatility. Since Iranian banks are the most important part of 
financing the economy, their health is affected by inflation and reduced 
transparency in the country's banking network. The relationship between 
inflation and transparency is negative. As new banking and e-banking services 
improve customer accountability and reliability, it enhances transparency 
where there is a positive relationship between e-banking development criteria 
and transparency. 
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1 Introduction 
The business model is at the core of the competitive response of any company 
to the market, defining the value proposition, the required activities, resources 
and partners, and knowledge of customers, costs, or profits related to its 
overall operation (Leitao et al., 2013). To employ a scientific approach in 
developing a business model by companies, first, the proper framework which 
is based on the company’s activity should be identified, and then, the optimal 
business model should be developed and used based on the company’s 
perspective, mission, and strategies (Bagheri, 2015). 

In today’s competitive world, those companies can survive that choose a 
more appropriate business model than their competitors and can update and 
supplement the model based on the market needs and technological necessities 
(Haji Heydari and Mohaghar, 2010). On the other hand, the increasing use of 
the internet has changed the business methods in different areas, including the 
banking industry. The customers’ satisfaction with internet-based services has 
increased the number of banking service customers. As a risky business in the 
field of financial services, electronic banking has a better perspective than 
other types of electronic commerce (Rezvani and Eslahi, 2016). Rapid 
performance of tasks and avoiding waste of time are considered as the most 
critical factors of success in competition among the banks. Today’s banking 
requires employing modern customer-orientation methods besides providing 
new technologies and proper customer service. Electronic banking is the only 
choice for banks to achieve these goals (Ghanadan et al., 2017).  

Reviewing the financial statements of the Iranian private and public 
commercial banks over the years, 2008-2013 reveals the significant decrease 
in the share of Rial loans. According to the analyses, only 12% of the banking 
system's profit is gained from non-shared incomes. In other words, about 88% 
of the banks’ income is gained from shared incomes, and a significant part of 
these incomes belongs to depositors. Looking at the banks’ cost-revenue ratio, 
it is found that a major part of the banks’ profits is spent on costs, including 
human force costs. Finally, based on the average net profit margin of bank 
facilities that has been about 2% in recent years, it is concluded that the banks’ 
profit from their main business is at risk (Rezaei Manesh et al., 2017). 
Therefore, banks are trying to expand their activities in the area of electronic 
banking and so increase their competitive advantage, market share, and 
commission income as one of the sustainable sources of income (Ghodsollahi 
and Tondnevis, 2018). 
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Some experts believe that entering into the area of digital banking is a 
necessity for transformation in the Iranian banking industry. According to 
Westerman, Didier, and Mcafee’s statements (2014), predictions of the world 
banking industry reveals that digital banking will be the predominant business 
model of future banking, especially in micro banking. Similarly, studies 
performed by Buvat and KVG (2014) suggest that the role of digitalization 
cannot be ignored in the improvement of the key indicators of banking 
performance. Regarding the undeniable effects of the new technologies such 
as web development, bandwidth, and high-speed internet, influence of the 
social media and smartphones in the country, and the emergence of a 
generation of customers with new needs and demands and more tendency to 
do their banking affairs by using the latest technologies, digitalization of the 
country’s banking industry is necessary.  

Because of the ICT progress, many business models of organizations have 
been called into question, and companies face severe challenges in changing 
their business models (Haji Heydari and Mohaghar, 2010), Iranian e-banking 
has also faced challenges as a result of these changes. Therefore, the aims of 
this study are: 

 Identifying the components of the Iranian e-banking business model as a 
prerequisite for the transition to digital banking. 

 Presenting the challenges of Iranian e-banking for the transition to digital 
banking. 

In this research, the literature on the topics is studied. Then the research 
method based on grounded theory is explained. The fourth section describes 
the process of analysis regarding the Corbin and Strauss's theory. Later 
reliability and validity of the research are discussed in the fifth section. The 
conceptual model of the study presented in the sixth section and challenges of 
Iranian electronic banking in digital transformation is discussed in the seventh 
section. Finally, suggestions for future studies are offered in the last part. 

2 Research Background 

2.1 Business Model 
It is almost challenging to propose a definition of a business model because it 
has different meanings in different business areas. According to the definition 
proposed by Business Encyclopedia, the business model includes the tools and 
methods employed by a company to achieve the predicted income. Some 
definitions address the goals followed by a business model. Some others are 
focused on the major components of business models and the internal 
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relationships between these components (Haji Heydari and Hosseini Kia, 
2017). Table 1 presents some of the previous studies about the business model. 

Table 1 
Some of the previous studies about the business model 

Author, year Elements of business model 
Casadesus et al. (2010) The business model is a reflection of the realized strategy of the enterprise. 
Teece (2010) Business model determines the logic, data, and other documents supporting 

the customer value proposition and an appropriate structure for the 
enterprise revenues or costs that creates value. 

Zott et al. (2011) The business model is mainly used for explaining or clarifying three 
phenomena: 1) electronic business and the use of information technology 
in organizations, 2) strategic issues such as value creation, competitive 
advantage, and the enterprise performance, and 3) innovation and 
technology management. 

Kujala et al. (2013) In terms of focus, definitions of business models can be classified in 
economic, operational, and strategic approaches. The economic approach 
is focused on the companies’ profit. The functional approach is focused on 
the company’s internal processes and infrastructures, and the strategic 
approach is focused on creating and developing opportunities. 

Leitao et al. (2013) The business model is a response to competitive conditions. It describes the 
company’s profitability ways regarding its value chain and interaction with 
suppliers, customers, and other parties having complementary 
competencies. 

Fuller & Haefiger (2013) The business model is a system that solves the problem of recognizing the 
company’s customers and their needs, satisfying them, and the way of 
gaining revenue from the value provided for the customers. 

Bagheri (2015) The business model is the business system logic in value creation, which is 
beyond the company’s real processes. In the business model, the company 
integrates different dimensions of the networks existing in the company for 
describing the value, which is to be provided for different parts of the 
market. 

 

Based on Norton and Kaplan’s scorecard approach (1992) and the 
literature of business management, Osterwalder (2004) adopted a framework 
that focused on four areas, including the product, customer mediator, 
infrastructure management, and financial aspects of business model. He 
divided these four basics into nine fundamental interconnected components, 
i.e. the business model elements. These four areas are the raw classifications 
of the nine core ontological elements that are summarized in Table 2. 
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Table 2 
The nine fundamental components of Osterwalder’s business model 

Basics Business model 
elements 

Description 

Product Value proposition The value proposition is the company’s overall view of the 
products and services that are valuable for the customer. 

Customer The target customer The target customers are those customers for whom the 
company is going to provide value. 

Distribution channel A distribution channel is a tool for communicating with 
customers. 

Relationship The relationship describes a company’s relations with 
customers. 

Infrastructure 
management 

The key resources Configuration describes the value of activities and the 
necessary support in creating value for the customers. 

The key activities Capability is the ability to make a repeatable pattern of 
actions that are necessary for creating value for the 
customers. 

The key partnerships The partnership is a voluntary cooperation agreement 
between two or several companies to create value for the 
customers. 

Financial 
aspects 

Cost structure Cost structure presents all the arrangements of the business 
model planned based on money. 

Revenue model The revenue model describes a company’s method of 
gaining revenue from different income streams. 

 

2.2 Digital Banking 

2.2.1 Digital Banking Transformation 
Digital transformation is defined as an organizational transformation that is 
made by revising the business models and employing digital technologies 
proportional to the new business structure; so that as a result, the 
organization’s performance becomes significantly improved. It is worth 
emphasizing that rather than including only the technology used in the 
organization, digital transformation also consists of the nature of the 
organization’s business. Beyond transforming the organization, digital 
transformation can also affect the industry value chain, the business space, and 
the ecosystem dominating the industry. To avoid making a mistake in defining 
digital transformation, we should always remember that this transformation is 
not about decorating the organization with some new technologies; this 
transformation is not considered as a project and limited to the organization’s 
information technology department (Franz et al., 2017). 

2.2.2 Digital Banking Models and Dimensions 
The future business model of the banking industry will be strongly affected 
by the emergence of new technologies. The digitalization of bank services will 



Challenges of the Iranian E-Banking Business Model in Digital Transformation 393 

lead to the entrance of many non-bank competitors into this area. Financial 
service startups and also large technology-based companies such as Google, 
Apple, etc. have taken the first steps in competing with traditional bank 
services and products. These actions have changed them into severe 
competitors in the banking industry. Although these new competitors do not 
have the required specialty in all the areas of financial services, their agility 
and specialization in information technology enable them to have a successful 
performance in the field of payment, lending, etc. (Saarniit, 2018). 

Nowadays, startups and technology-based companies have taken over a 
significant part of the bank services market, and shortly, the daily payments 
done by these technology-based companies will have a substantial effect in 
decreasing the banks’ interaction with customers through payments. So, 
nowadays, many banks believe that to avoid losing a customer in different 
areas such as payments, they should move along the rapid innovations of 
technology-based (fintech) companies. On the other hand, the existing 
banking business models will not respond to these extensive technologies. 
Here, the raised question is about the ability of traditional banks to move along 
the changes and innovations (PWC, 2014). Not only a successful business 
model requires an appropriate configuration of products and services, 
interacting with customers, and technology, but also supportive rules are of 
particular importance in this area. These rules are expected to become stricter 
in the future. The regulatory challenges created for the future generations of 
banks will affect the whole organization including the business models and 
their strategy. About 57% of bank experts believe that these regulations will 
impose a lot of pressure on banks and they will not be able to go along with 
the technological innovations (Guest, 2014). To balance and create more strict 
regulatory standards, banks should move beyond following regulations and 
regard the effect of such rules on their business models. The constraints and 
costs resulting from these regulatory changes will transform the bank 
customers, products, services, and distribution channels (PWC, 2014). 

In general, the main issue addressed in all papers is that to go along with 
the world that is moving towards digitalization, the business model of the 
future generation banks needs to increasingly focus on their technological 
capabilities and business model agility to provide innovative products and 
services for the customers. Changes in a business model will not guarantee a 
bank’s success in a new market. The business model constitutes only a part of 
the challenges before the banks in the current age. The extent to which a 
business model is professional and agile is not necessary; because if this model 
is not able to continuously move along the organizational strategies and 
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become properly defined for operational levels, it will never achieve its 
planned goals (Robinson et al., 2015). According to Code Halo Group 
research, technologies required for the implementation of digital banking have 
been classified into seven categories (Delacastro et al., 2014), as presented in 
figure 1. 

 

Figure 1. Seven Strategic Areas of Digital (Delacastro et al, 2014) 

According to McKinsey Co. studies (Sengupta et al., 2014), pioneering 
banks mainly consider four interrelated factors, including connectivity, 
automation, innovation, and decision making (figure2). 

 Innovation: It refers to the bank’s continuous activity in rehabilitation and 
making on-time changes in the banking industry. 

 Decision making: It refers to the way of using big data for making better, 
quicker, and more accurate decisions about the customers’ purchases and 
the banks’ judgments about the risks. 

 Connectivity: It refers to how the bank employs growing social networks 
for creating competition and loyalty. 

 Automation: It relates to the method of applying digital tools in process 
redesign to more effectively use the resources and create a better customer 
experience (Sengupta et al., 2014). 
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Figure 2. Digital Banking Framework According to McKinsey (Sengupta et al., 2014) 

Table 3 
Classification of digital organization models by Deloitte 

Model Description 
Tactical model Some business units independently invest in digital areas. 
Centralization model A central unit is responsible for strategy development, 

prioritization, and distribution of technologies. 
Champion model Independent from the central unit, leaders and staff perceive 

their role in digital strategy areas and engage in activities. 
Business as usual model Digital business culture, process, and model constitute a part 

of the organization’s daily affairs. 
 

Deloitte institute has classified digital organizations in four categories as 
table 3 (Guest, 2014). 

This institute has proposed the dimensions included in figure 3 for 
measuring the digital readiness index (Guest, 2014). 

According to the studies and surveys of A. T. Kearney about the share of 
success factors in achieving bank digitalization, the elements included in 
figure 4 have been recognized (Jaubert, 2014). 
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Figure 3. Digital Readiness Dimensions (Guest, 2014) 

 

Figure 4. Digital Banking Dimensions according to A. T. Kearney Studies (Jaubert, 
2014) 
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2.2.3 Summary of Digital Banking Dimensions According to Studies 
By reviewing the previous studies, digital banking dimensions are 
summarized in table 4. 

Table 4 
Digital banking dimensions based on theoretical studies 

Dimension Code Halo 
model 

A. T. 
Kearney 
model 

Deloitte 
model 

McKinsey 
model 

Data and data analysis *  * * 
Digitalizing the process * * * * 
Agile infrastructure * *   
Social networks *  * * 
Mobile-based * *  * 
Open innovation  *  * 

 

3 Research Method 

3.1 Research Orientations 
Research is divided into four categories of applied, developmental, 
fundamental, and evaluation. 

Sometimes the objective of the research is solving a common problem in 
the workplace; sometimes, its objective is to promote knowledge in a specific 
area, and sometimes research aims to examine the proposed effects of applied 
research and sometimes the development of previous research. When an 
analysis is carried out for using the results of its findings to solve a particularly 
common problem in the organization, such a research is called applied 
research. However, when research is conducted for increasing our knowledge 
and understanding of specific issues that commonly occur in organizational 
environments and how to solve them, it is called fundamental research. The 
findings of this type of research create knowledge in different fields of 
management. When research is conducted for evaluating the effects of applied 
research recommendations, it is called evaluation and when a knowledge of a 
fundamental or applied area is developed, it is called developmental research 
(Danaeifard et al., 2019). 

In this research, the Iranian e-banking business model was presented using 
the grounded theory, and thus, it was considered as fundamental research. 
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3.2 Research Approaches 
There are different approaches to conducting research. Research, which 
begins with the creation of a theoretical framework and then the steps of 
developing hypotheses and logical inference have resulted, which is known as 
the hypothetical-deductive approach. Another research approach is an 
inductive approach by which the researcher first collects data, then develops 
hypotheses, and after that proposes a theory based on these hypotheses. In 
research, resting hypothesis testing through deductive research and 
developing hypotheses through induction are two common issues. In other 
words, both approaches are typically used in investigating the phenomena 
(Danaeifard et al., 2019).  

Accordingly, the present study was conducted as an exploratory-inductive 
approach to elicit and present the Iranian e-banking business model through 
interviews with banking system experts and policymakers because, in 
previous studies, no structured and comprehensive research was found to use 
such an approach for discovering the model. 

 

3.3 Research Type 
The type of research being conducted according to the approaches mentioned 
above may be quantitative, qualitative, or mixed (Danaeifard et al., 2019). 
Accordingly, the present study aimed to discover the e-banking business 
model and develop a theory based on the data obtained from the in-depth 
interviews of qualitative research. 

3.4 Research Strategies  
Depending on the quantitative or qualitative nature of research, there are 
various strategies for conducting it. The main strategy of qualitative research 
includes case studies, action research, mixed methods, historical methods, 
grounded theory, the social construction of reality, survey, correlation and 
empirical (Danaeifard et al., 2019). Research strategy includes the skills, 
hypotheses, and activities used by the researcher while moving from a 
paradigm and research design towards empirical data collection. The research 
strategy associates the researcher with specific approaches and methods to 
collect and analyze the empirical data (Feyzi and Sarkisian, 2008). 

Due to the lack of a conceptual model of e-banking business in Iran and 
the theoretical gap in this area, the grounded theory was selected as the 
strategy of this research. 
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3.4.1 Grounded Theory  
Grounded theory is a systematic research method in social sciences and even 
other areas for discovering and developing a theory or hypothesis through the 
data being obtained from the natural field. Thus, the objective of this method 
is providing detailed procedures with thorough systematic details for the 
continuous collection and analysis of data from the natural field at the time of 
occurrence and theorizing through the continuous comparative method. 
Therefore, grounded theory is a research method which does not begin its 
work with a predetermined theoretical hypothesis or framework, but first goes 
to data collection and then theorizes or develops hypotheses through the 
continuous process of comparative analysis in line with a particular event, 
situation, or phenomenon not testing the hypotheses (Mirzaei, 2016). Since 
there was no model and theory regarding the Iranian e-banking business 
model, the grounded theory strategy was used in this study.  

For this strategy, several definitions were presented by its founders and 
followers, some of which are mentioned here (Danaeifard et al., 2019):  

Strauss and Corbin (2017): "It is a kind of qualitative strategy which uses 
a systematic set of data (such as interviews) and procedures for developing a 
theory on a phenomenon inductively." Martin and Turner (1986) and 
Fernandez (2004): "It is an inductive methodology of discovering theory 
which enables the researcher to develop a theoretical report on the general 
features of the subject while simultaneously reinforcing the foundation for this 
report in the empirical observation of data.” Creswell (2012): "It is a 
systematic and qualitative procedure for producing a theory which explains a 
process, action, and interaction on a micro-real subject at a general conceptual 
level." 

3.4.2 The Process of Grounded Theory Analysis 
In grounded theory, data is the only thing helping the researcher with forming 
concepts towards the creation of theory in his selected area of study. Data 
include interviews, observations, conversations, memories, meetings, articles 
in newspapers and magazines, and even personal thoughts. Figure 5 shows the 
process of grounded theory analysis (Qasemi, 2013). 
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Figure 5. Process Grounded Theory Analysis (Qasemi, 2013) 

3.4.3 Essential Elements in Grounded Theory 
Three critical features in the progress of grounded theory include codes, 
concepts, and categories. In general, this strategy converts the data obtained 
from information sources into a set of codes, converts shared codes into 
concepts and converts concepts into a kind of category. Finally, a theory is 
created by concepts (Danaeifard et al., 2019). In the present study, the codes, 
concepts and categories extracted from the interviews with experts are 
presented in Section 4. 

 

Figure 6. Evolution of Codes to Theory in Grounded Theory (Danaeifard et al, 2019) 
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context and the loyalty of the emerging approach to the fundamental mission 
of grounded theory, the selected method of the researcher in this study was 
developing as explained below. This approach which was raised by Glaser 
(1992) for criticizing the systematic approach states that the development of 
concepts and categories in a predetermined framework is entirely in conflict 
with the principle of grounded theory. Glaser emphasized the gradual 
formation of concepts and categories from the data using a process called 
continuous comparative coding (Figure 7) enabling the researcher to 
recognize the relationships between categories without a need for a predefined 
framework (Creswell, 2012). 

 
 

Figure 7. Emerging Approach in Grounded Theory (Creswell, 2012) 
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attraction of research participants’ attention. In other words, it was not 
considered appropriate for realizing the research objective for surveying 
or quantitative analysis using one-directional data collection tools such as 
questionnaires. The most suitable tool for this purpose is specialized 
"unstructured and semi-structured interviews" as the core of the data 
collection process in grounded theory. 

 In line with the nature of the research subject which is due to the lack of 
knowledge of the Iranian e-banking business model, the answer to the 
research question required an inductive approach (from the interviewees' 
data towards the creation of theoretical theorems), and the use of 
deductive approach derived from the literature was not responsive. In 
other words, answering the research questions requires a method that fails 
at relying on the theoretical foundations and literature of the subject but 
its cornerstone was the researcher's objective data and this criterion is 
entirely consistent with the inductive logic of the grounded theory method. 

3.5 The Primary Purpose of the Study 
Research can be conducted either in descriptive or exploratory nature or to test 
the hypotheses. The quality of research relies on the steps of knowledge 
progress in the area of that study. Decision-making about the research plan 
starts from the exploration step and ends with the hypothesis testing step. In 
the exploration step, the researcher aims at discovering new areas of 
organizational research; in the descriptive step, he attempts to describe the 
specific characteristics of the phenomena he is interested in finding out. 
Finally, at the hypothesis testing step, it determines whether the hypothetical 
relationships between the factors affecting the phenomenon are confirmed or 
not. These efforts guide him to find an answer to the research question 
(Danaeifard et al., 2019). Since no research has been already conducted on the 
e-banking business model and there is no reliable theory, the present study 
was of exploratory type. 

3.6 Statistical Population and Sample 
Population refers to a group or class of people, objects, variables, concepts, or 
phenomena that share at least one trait. In this regard, a sample is a subset of 
the population whose members are part of the main community (Parhizgar and 
Aghajani Afroozi, 2011).  

Due to the nature of the research subject, the statistical population of this 
study included the academic experts and policy-makers of the Iranian banking 
industry. To identify the participants in qualitative interviews, first attention 



Challenges of the Iranian E-Banking Business Model in Digital Transformation 403 

was paid to the specialty area of the individuals, so that as they have a deep 
relationship with the subject of banking and electronic payment, information 
technology, and other important areas during the research. Since the research 
subject was the e-banking business model, the experts who were effective in 
making policy in the e-banking business model were selected.  

In the grounded theory approach, the correct selection of respondents is of 
high importance. The data sampling method of grounded theory has its design. 
This method supports a unique approach in targeted sampling for interview or 
observation being known as theoretical sampling. Theoretical sampling 
follows the "gradual selection" rule. This type of sampling is a strategy being 
used in grounded theory and is defined as sampling based on emerging 
concepts to explore the next domain of variable conditions along which the 
properties of concepts also change. Theoretical sampling was first raised by 
Glaser and Strauss in 1967 in his book “Discovery of Grounded Theory” and 
was then developed by Corbin and Strauss in 1998 in his book “Qualitative 
research fundamentals: The principles and procedures of grounded theory.” 
Theoretical sampling is a particular type of targeted sampling where the 
researcher samples the events, individuals, or units based on their potential 
contribution to the development and testing of theoretical structures. 

The process of this type of sampling has a repeated nature. In this way, the 
researcher takes a primary sample, analyzes the data, and then takes more 
samples for refining his emerging categories and theories. This process 
continues until the researcher reaches the saturation step where no new 
attitude or idea can be obtained from the more expansion of samples 
(Mohammadpour, 2013).  

Another sampling method which was used in this study was snowball 
sampling. This method is a commonly targeted sampling technique which 
requires the use of primary informants or participants to identify additional 
items which may be gradually used in the study. This strategy is an appropriate 
approach for finding key informants with important information or issues. 
Assuming several primary informants or items, the researcher can raise 
questions like: "Who else knows more about this? Whom should I talk to? 
Who else do you suggest in this regard?" Thus, it can be said that the research 
sample in the grounded theory method is affected by each of the items 
(specialized semi-structured interviews or referenced texts). 

In this regard, the analysis of each interview will lead to the next interview. 
The expertise of interviewees in the present study followed the following 
criteria: 
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 Having professional experience in the banking industry with at least 15 
years of experience. 

 Having scientific and specialized knowledge in the area of e-banking and 
e-payment. 

 Being at the top management level in various areas of the banking 
industry. 

The sample framework in the grounded theory is targeted and theoretical 
rather than being statistical. Targeted means that the target groups of 
informants can be defined based on the subject, problem, and situation of the 
research of those being involved and carry a variety of lived and thought 
experiences in the case. The theoretical nature of the sample means that it has 
enough adequacy to reach the researcher to the level of theoretical abstraction. 

For this purpose, theoretical sampling is a repetitive process to reach the 
extent of content adequacy until the researcher reaches the level of abstraction 
and the discovery of theory (Ferasatkhah, 2016). 

Theoretical sampling is a kind of data collection that is based on emerging 
concepts. Theoretical sampling depends on the concept of comparison. 
Comparison means that we look for places, people, and events that maximize 
the variety of discoveries and enrich the categories in terms of features and 
dimensions (Strauss and Corbin, 2017). 

Interviews were conducted, recorded, and implemented between 45 and 65 
minutes from July to September 2019. By reviewing the conversations 
repeatedly, a more detailed analysis and review of the participants' attitudes 
were obtained. It should be noted that the number of interviews mentioned 
was specified based on the realization of the theoretical adequacy criterion, 
not a predetermined plan. In other words, the stop limit of interviews (data 
collection) according to grounded theory, is a step where the researcher 
ensures that new concepts or categories have not emerged or no more 
modifications will be made. 

3.7 Data Collection and Analysis Tool  
In-depth interviews were used as unstructured and semi-structured for data 
collection. Unstructured interviews: They are known as open or non-
standardized interviews. Such interviews start with no clear direction and are 
based on the fact that there is little knowledge of the studied subject. For this 
reason, the researcher performs such interviews without a specific framework. 
These interviews are in the form of open discussions including general 
questions without any predetermined answers (Ryan, Coughlan and Cronin, 
2009). Semi-structured Interviews: These types of interviews can be regarded 
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as a subset of structured interviews where the interviewer can penetrate the 
mind of participants more than ever (Alshenqeeti, 2014).  

In this study, it was attempted to raise challenging and general questions 
to discuss the participants' views on the Iranian e-banking business and digital 
banking. 

4 Data Analysis 

4.1 Open Coding  
After conducting the interviews and implementing them through a process, 
the transcripts of the interviews were regularly reviewed for finding the main 
categories, features, and dimensions of these categories. In the first step, 
propositions (dimensions and features) were extracted from the transcript of 
the interviews. Then, the data were analyzed at the sentence and phrase level, 
and sub-categories were also discovered. In other words, after extracting the 
propositions through the categories, some sub-categories were developed. 
After that, the main categories were extracted from the sub-categories and 
named temporarily. Every main category included several sub-categories, all 
of which were obtained from the propositions extracted from the interviews. 
The central unit of analysis for open coding was the concepts or propositions. 
Coding was performed either directly from the transcripts of the interviews or 
according to the items. Finally, the transcripts of the interviews were further 
examined and data analysis was conducted more precisely more than ten times 
to reach a reasonable saturation. For the main categories, their dimensions and 
features were performed repeatedly. The limits of each category and their 
dimensions were not determined definitively at the beginning of the analysis 
and such categories were reviewed throughout the analysis. 

Coding stopped when: 
A. The same significant classification was obtained by reviewing the 

transcripts of the interviews repeatedly. 
B. Subcategories and features were repeated. 
C. No new relevant information was found from the transcripts of the 

interviews, and even if new information was found, it was matched to the 
existing classification. 

At this step, a total of 761 codes, 26 concepts, and 14 categories were 
obtained. 
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4.2 Axial Coding  
Axial coding is a stage of analysis being called by Strauss and Corbin and 
known as theoretical coding by Glaser. At this step, the researcher compares, 
combines, merges, reduces, summarizes, mixes, and sorts the whole meaning 
of the research is derived from the study according to their relationships at 
some points or main axes with his intellectual and abstract creativity 
(Ferasatkhah, 2016). 

Thus, the most significant activities of axial coding in this research include: 
 Overview and reflection of open coding; 
 Reflection on the concepts of related concepts and their final sorting; 
 The ultimate understanding of the relationships between associated 

concepts and categories; 
 The ultimate composition of associated categories; 
 Efforts for reducing the total meanings in several large families (cluster 

categories); 
 Comparison of several big family clusters of categories with each other 

and reflect on the meaningful relationships between these large 
categorical families. 

 Discovery of the central phenomenon; 
 Asking if any of the categorical axes has reached the required saturation 

in terms of the data they contain.  
It means data saturation, which is a critical criterion in grounded theory. In 

other words, the obtained data sequentially fall into one of these axes but no 
other axis is formed with each time of observation and interview. If only one 
datum is collected from a situation not being any of our axes, it will mean the 
lack of saturation, and the research should continue (Ferasatkhah, 2016). 

4.3 The Axial Category (Phenomenon) 
In this research, the axial category is directly involved in the primary research 
problem. The studied phenomenon should be axial. In other words, all the 
other main categories should be related to that. It means that in all cases, we 
can find clues implying the concept of the main axial phenomenon. This 
explanation becomes gradually developed by connecting the categories, and it 
is logical and reasonable. When the concept is improved by being combined 
with the other concepts analytically, the depth and exploratory strength of the 
theory grow. The main category is the basis of the process to which all the 
different major categories are related (Nazari et al., 2019). “Free electronic 
banking services” is considered as the main axial category; other categories 
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are related to this category and they create its causal conditions and the 
conditions affecting that. 

Table 5 
Categories related to the axial phenomenon 

Axial phenomenon Codes obtained from the experts’ viewpoints 
Free electronic banking 
services 

“In foreign countries, people pay money for receiving service, 
whereas, in Iran, bank services are almost free. One of the pieces 
of evidence of this fact is that in foreign countries, you should 
pay a commission fee for having a bank account. ” 

 

4.4 Causal Conditions 
Causal factors include the categories which directly affect the free electronic 
banking services. In other words, these categories are the basis of services. 
These categories can be considered as a pre-requisite for the research topic; 
the causal conditions can be found regarding the phenomenon itself and based 
on the data, incidents, and events that are prior to the studied phenomenon. 
Accordingly, causal conditions can be divided into “banking necessity”, “the 
customers’ false mental image”, and “lack of independence among bank 
managers.” 

Based on the experts’ viewpoints, electronic banking is currently a 
fundamental need, and without electronic banking, the country’s banking 
system will not be able to survive. So, banks need electronic banking to protect 
and develop their business. This necessity is so definite that they have 
provided free electronic banking services for their customers. On the other 
hand, customers assume that they deserve receiving free services due to 
depositing their money in banks, and the costs of keeping cash and providing 
electronic banking services are not transparent for the customers. 
Furthermore, managers of different banks cannot decide independently from 
the regulator and the country’s economic macro policies. As a result of all the 
mentioned facts, electronic banking services are provided for free. 
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Table 6 
Categories related to the causal conditions 

Causal conditions Codes obtained from the experts’ viewpoints 
Banking necessity “IT cannot be separated from the bank network anymore, i.e., you 

cannot even imagine a traditional bank.” 
The customers’ false 
mental image 

“Customers have always thought that the banks gain profit from 
the money they deposit. They think that their savings accounts, 
checking accounts, or even short-term accounts create profit for 
the banks, and the banks should pay them for that profit.” 

Lack of independence 
among bank managers 

“Iranian banks have traditional and strict structures that cannot be 
changed easily. Banks and the Central Bank should be 
independent to make such decisions.” 

 

4.5 Contextual Conditions 
The categories belonging to the contextual conditions are considered as 
integral components of the Iranian business environment. Contextual 
conditions provide general conditions by which businesses become formed, 
and they directly lead to the provision of free electronic banking services in 
the country. Contextual conditions include “economic factors”, “political 
factors”, and “cultural background.” According to the experts’ viewpoints, a 
high inflation rate and economic pressure are among the causes of the 
provision of free electronic banking services. On the other hand, due to 
syndicated objections and political conditions over the past years, these 
services are still provided for free. Meanwhile, payment of commission fee by 
the customer and service receiver has not been accepted to be able to cut these 
free services. 

Table 7 
Categories related to the contextual conditions 

Contextual conditions Codes obtained from the experts’ viewpoints 
Economic factors “In some cases, economic conditions are also important, especially in the 

current situation. For example, in the case of 50% inflation, the regulator 
does not apply business models modification policies and tries to provide 
a condition in which, less economic pressure is imposed on people.” 

Political factors “Government always looks at the acquirers and believes that if the 
commission fee is charged on the acquirer, acquirers will strike, as in the 
case of added value …” 

Cultural backgrounds “Culture development is necessary. In this case, the proposition of 
commission fees would not cause objection. People believe that the banks 
should pay commission fees…” 
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4.6 Intervening Conditions 
Intervening conditions balance the causal conditions and affect the strategies 
and interactions. The categories considered as intervening conditions in 
electronic banking business are effective in internal and environmental 
dimensions. In the internal dimension, “the banks’ unhealthy competition in 
attracting deposits”, and in the environmental dimension, “lack of connection 
to international payment systems” affects this phenomenon and creates the 
results. 

According to the experts’ viewpoints, in the case of connection of the 
country’s national payment systems to international systems and working 
based on international standards, electronic banking services would not be 
provided for free. On the other hand, the banks’ interest in shared incomes 
over the past years and unhealthy competitions for the attraction of more 
financial resources led to the provision of free electronic banking services. 

Table 8 
Categories related to the intervening conditions 

Intervening conditions Codes obtained from the experts’ viewpoints 
Lack of connection to 
international payment 
systems 

“If we were connected to VISA and MASTER, costs and revenues 
would be measured based on global standards, and we would not 
be faced with these problems.” 

The banks’ unhealthy 
competition in 
attracting deposits 

“Once a governmental bank adopted damping as a way of 
attracting financial resources and deposit. Three large 
governmental banks and the players of this area removed the card 
owner’s commission fee for attracting customers and acquirer. 
The settlements that had been used to be done in 15 days and the 
settled money that had been used to be transferred to the 
customer’s account in 48 hours were done instantaneously by a 
bank.” 

 

4.7 Strategies and Interactions 
Strategies represent for interactions and reactions of players in the face of that 
condition. Actions are done in response to specific incidents and situations 
(Nazari et al., 2019). The categories that affect the phenomenon as strategies 
and interactions include “the banks’ interaction with other players of the 
banking industry” and “the legislators’ interaction with banks.” 

According to the experts’ viewpoints, banks’ interaction with other players 
of the banking industry, such as fin-tech companies and competing with them, 
is one of the effective factors in the formation of free electronic banking 
services. If banks interact with new players, this phenomenon will not be 
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created. On the other hand, the legislator’s interaction with banks is also 
effective in the formation of this phenomenon. Legislation based on the banks’ 
viewpoints by the legislator will lead to the creation of a different condition 
affecting the axial phenomenon. 

Table 9 
Categories relation to strategies and interactions 

Strategies and 
interactions 

Codes obtained from the experts’ viewpoints 

Banks’ interaction 
with other players in 
the banking industry 

“If we consider micro banking as free services people daily 
receive, micro banking or electronic banking would be excluded 
from the banks, and it will be the primary threat for the banks, and 
fin-tech are the players of this phenomenon.” 

The regulator’s 
interaction with banks 

“Undoubtedly, the regulator plays a major role in the area of 
electronic banking and any electronic service. The evidence 
includes the card to card services in which the maximum sum was 
decreased; or POS that had provided a card to card service, but it 
was removed then.” 

 

4.8 Consequences  
After coding and explaining the central category, the researcher will have a 
clearer image of the research. In the last stage of the research method, the 
researcher illustrates the research image to others. For developing the research 
model, the results of the previous steps of coding that were presented in the 
form of categories besides the main category should become connected 
systematically. In this regard, these relationships are validated, and the 
categories are developed. Advocates of grounded theory propose their theory 
in three ways: visual coding model, a group of theorems (or methods), and 
narratives (Creswell, 2012).  

In the explained conceptual model, the axial phenomenon creates 
consequences in two ways. On the one hand, the provision of free electronic 
banking services leads to the customers’ expectation of continuance of 
receiving free services, and on the other hand, it creates an “improper 
commission system” and “payment service providers’ benefit from the 
commission fees.” Meanwhile, as a mediator variable, “the customers’ 
expectations” are a cause of creation and continuance of consequences. 
According to the experts’ viewpoints, the provision of free electronic banking 
services has led to increased expectations of customers for receiving these 
services, the formation of a corrupt commission system, and improper 
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distribution of non-shared incomes in the banking system. This distribution is 
so unfair that it has led to high profitability for payment service providers 
besides major losses for banks. 

Table 10 
Categories related to consequences 

Consequences Codes obtained from the experts’ viewpoints 
Wrong commission system “Why do not wallet ecosystems form in Iran? Why don’t you 

prefer to keep your wallet filled? Because there is no 
commission preference for you.” 

Payment Services 
Providers’ benefit from 
commission fees 

“The current electronic banking model is more profitable for 
PSPs than banks. This model causes losses to our banks.” 

 

5 Reliability and Validity of the Research  
Qualitative research is the result of a new attitude towards research in the 
process of transition from positivist centrality of quantity to interpretative 
mentalism. So, it can be stated that the primary goal of qualitative research 
has been trying to avoid the centrality of statistics and defining all aspects of 
the human mind by numbers and trying to observe the behaviors naturally. In 
other words, the research shift from quantitative methods to qualitative 
methods is a result of extensive changes in theoretical areas of humanities and 
social sciences (Abbaszadeh, 2012). In quantitative studies, the terms 
reliability and validity are used for evaluating the research quality. On the 
other hand, in qualitative studies, the equivalent of these two terms is accuracy 
(or, in other words, the researcher’s ability to perceive the participants’ 
knowledge about the research area) (Wu et al., 2016). Meanwhile, it should 
be acknowledged that due to the importance of accuracy/credibility, concepts 
such as reliability and validity in quantitative studies cannot be used in this 
area (Billups, 2014). Accordingly, qualitative researchers conducting surveys 
such as Lincoln and Guba (1985) and Guba and Lincoln (1994) believe that 
new concepts and methods should be created for qualitative evaluation and 
they should be replaced for quantitative validation. For this purpose, 
researchers propose the following indicators instead of reliability and validity 
(Abasszadeh, 2012). 



412 Money and Economy, Vol. 14, No. 3, Summer 2019 

 

Figure 8. Dimensions of reliability in qualitative research (Abbaszadeh, 2012) 

6 Findings and Results  
As no business model has been proposed for Iranian electronic banking yet, 
this research is innovative in this regard. On the other hand, since Iranian 
electronic banking is independent of the international banking network, its 
business model is unique. In this research, it has been tried to develop a model 
providing a full image of the Iranian electronic banking business. This 
conceptual model has been extracted based on the qualitative grounded 
method (addressed in section 4) and presented in figure 9. 

 
 

Figure 9. Conceptual Model of the Research.  
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Table 11 
Comparison of the conceptual model elements of the present research and 
the previous researches 

Elements of the 
earlier researches 

Elements of the present research conceptual model 

Product and service In the Iranian business model of electronic banking, these items are 
the same as “the axial phenomenon” and electronic banking 
services. Other conditions affect that, and consequence comes out 
from that. 

Customer In the conceptual model of the present research, “customers’ 
expectations” increase by the provision of free services (the 
phenomenon), and it creates the consequences. 

Participation and 
interaction 

“Banks’ interaction with other players of the banking industry” and 
“the regulator’s interaction with banks” affect the axial 
phenomenon and cause the consequences. 

Cost and revenue In the conceptual model of the research, “economic factors” 
affecting the axial phenomenon and “wrong commission system” 
constitute the costs and revenues of the Iranian business model of 
electronic banking. Lack of consideration of the final value of 
electronic banking products and services by the banks leads to the 
provision of free services for the customers and, finally, improper 
profitability of the corrupt commission system. 

Human resources “Lack of independence among the bank managers” was considered 
as one of the contextual conditions in the conceptual model which 
affects the axial phenomenon. 

Culture “Cultural background” is one of the contextual conditions of the 
conceptual model. The customers’ perception of using electronic 
banking services and commission fee payment are among the 
cultural factors which affect the Iranian business model of 
electronic banking. 

Rules Rules and regulations affect the conceptual model of the research 
in two ways. On the one hand, the legislation of rules and 
regulations by the regulator regarding the political conditions of the 
country and on the other hand, the regulator’s interaction with 
banks for legislation of these rules affect that research model. 

New players Fin-tech companies are considered as the new players of the Iranian 
business model of electronic banking. In addition to interacting 
with banks, they affect the axial phenomenon. 

Innovation “Open banking” is a new concept in the electronic banking 
business that is introduced and applied in Iran. This concept 
belongs to the subcategory of “the banks’ interaction with other 
players of the banking industry”; because fin-tech companies 
provide their services in an open banking platform. 
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The conceptual model of this research includes 14 major elements 
classified in causal conditions, contextual conditions, intervening conditions, 
interactions, the axial phenomenon, mediator variable, and consequences, as 
presented in figure 9. The elements of this model are unique and specific to 
electronic banking in Iran. However, in terms of concept, they can be 
compared with other researches and it is considered as a strong point of this 
research. 

7 Discussion and Conclusion  
The Iranian electronic banking business model is faced with some challenges 
in the transition to digital banking. According to the experts’ viewpoints and 
regarding the conceptual model of the research, these challenges include the 
following. 

7.1 Free E-Banking Services  
Based on what has been accounted for in this research, “Free e-banking 
services” is the axial phenomenon of the e-banking business model in Iran. It 
is made by various factors that are explored in section 4 and led to the 
formation of the corrupt commission system in Iran that had the following 
consequences for the banking system in the transition towards digital banking. 

7.1.1 The Loss of Banks in the Field of E-Banking 
According to the conducted surveys, the infrastructures of e-banking in Iran 
have been created by the substantial investment of banks during the last years 
and while it was expected that these banks to take advantage of e-banking 
services commission, and by providing free e-banking services to their 
customers, they had to pay the commission. The recipients of these 
commissions are the companies providing the payment services and other 
active firms in the area of e-banking. If the commission were received from 
the customers, it would reimburse the significant part of the banks’ expenses 
and banks as one of the stakeholders would benefit from the related revenues. 
Therefore, by creating a loss for banks in the field of e-banking, the ability of 
Iranian banks would reduce the investment in the transition towards digital 
banking. 

7.1.2 Payment Services Providers’ Benefit from Commission Fees 
Payment Services Providers’ benefit from commission fees is one of the 
consequences of free e-banking services and creating the wrong commission 
system in Iran. The way of legislation and obtaining and distributing the 
commissions is in such a way that it would thoroughly benefit the companies. 
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So by increasing the number of micro and online transactions of the payment 
network, the profitability of these companies has increased, and the 
management cost of micro and online transactions for the banking network of 
the country has increased as well.  

7.1.3 Non-Formation of E-Wallet Ecosystem 
The non-formation of the e-wallet ecosystem in Iran is another challenge for 
e-banking in the transition towards digital banking. The main reason is the 
lack of commission preference for customers. Because customers got 
accustomed to receiving free e-banking services, using e-wallet has not been 
more valuable. If customers paid the commission to receive the online e-
banking services, they were more inclined to use the e-wallet (probably had 
less commission). Meanwhile, the decline of online transactions resulted in a 
remarkable decrease in banking network expenses.  

7.1.4 Increasing the Finished Cost of Money in Iran  
The items mentioned in paragraphs 7.1.1 to 7.1.3 led to the heavy load of e-
banking expenses on banks. Banks, as an economic enterprise, had to 
compensate for these expenses. So increasing the interest rate of offered 
facilities to manufacturing and business companies and customers was one of 
the simplest ways that Iranian banks have chosen during recent years. It has 
led to an increase in money finished cost in Iran, which has other 
consequences for Iran’s macroeconomic. 

7.2 Digital Culture 
According to A. T. Kearney's research (Jaubert, 2014) mentioned in the 
research literature, one of the dimensions of digital banking is digital culture. 
In the present Iranian electronic banking business model, this culture has not 
been developed well. The provision of free electronic banking services for the 
customers and the customers’ expectations to receive these services are among 
the fundamental challenges of the digital transformation of Iranian banking. 

7.3 Interacting with Other Players 
PWC (2014) states: “nowadays, startups and technology-based companies 
have taken over a major part of the bank services market, and shortly, daily 
payments done by these technology-based companies will be significantly 
effective in decreased interaction of banks with customers. So, many banks 
believe that to avoid losing a customer in different areas such as payments, 
they should move along the rapid innovations of technology-based (fintech) 
companies.” In the Iranian electronic banking business model, interacting with 
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fintech companies is considered one of the main challenges in the transition 
to digital banking. Iranian banks should interact with these new players. Any 
opposition with fin-techs will lead to losing customers and the market. 

7.4 Open Banking 
With advanced technologies, banks should provide innovative products. Open 
banking is a concept that has been introduced and become rapidly accessible 
in recent years. Jaubert (2014) state: “innovation of ecosystems leads to design 
and supply of products in digital space. Regarding the rapid market growth, 
competition in providing new products requires employing new 
technologies.” In the Iranian electronic banking business model, interacting 
with fin-tech in an open banking platform has been considered as one of the 
major challenges of digital transformation. Currently, a limited number of 
banks provide their services in an open banking platform. With the 
development of open banking platforms and the provision of innovative 
products, the conditions required for the transition to digital banking will be 
realized. Schueffel and Vadana (2015) state: “bank leaders should promote 
the culture of innovation. Banks usually employ a combination of internal 
programs and investing in startups for encouraging innovation in the 
organization. In large organizations, open innovation is about using external 
solutions, including the technology, providing the opportunity of intellectual 
property in the organization, and recognizing new growth areas.” 

8 Suggestions for Future Researches 
As this research has investigated the Iranian electronic banking business 
model and its challenges in the transition to digital banking, future studies 
must evaluate the correspondence of this model with standard international 
models and determine the probable deviations to improve the banking 
business space in Iran to achieve a rapid digital transformation. 

References  
Abbaszadeh, M. (2012). A Reflection on Reliability and Validity in Qualitative 

Studied. Applied sociology, 23rd period, No. 1, spring 2012, 19-34. (In Persian). 
Alshenqeeti, H. (2014). Interviewing as a Data Collection Method: A Critical Review. 

English Linguistics Research, 3(1), 39-45. 
Fuller, C., Haefiger, S. (2013). Business Models and Technological Innovation. Long 

Range Planning, 46 (6), 419-426. 
Bagheri, T. (2015). Proposing a Framework for Modeling Corporate Banking in Iran. 

Ph.D. thesis. Faculty of Management, Tehran University. (In Persian).  



Challenges of the Iranian E-Banking Business Model in Digital Transformation 417 

Billups, F. (2014). The Quest for Rigor in Qualitative Studies: Strategies for 
Institutional Researchers. The NERA Researcher, 52(1), 1-5. 

Buvat, J., & KVG, S. (2014). Doing Business the Digital Way: How Capital One 
Fundamentally Disrupted the Financial Services Industry. Capgemini Consulting. 
Available at: https://www.capgemini.com. 

Casadesus-Masanell, R. & Ricat, J. E. (2010). From Strategy to Business Models and 
to Tactics. Long Range Planning, 43(1), 195-215. 

Creswell, J. W. (2012). Educational Research: Planning, Conducting, and Evaluating 
Quantitative and Qualitative Research. New Jersey: Pearson. 

Danaeifard, H., Alvani, M., & Azar, A. (2019). The Methodology of Quantitative 
Research in Management: A Comprehensive Approach. Tehran: Safar 
Publication. (In Persian).  

Delacastro, S., Erdmann, S., Krishnan, A. & Kulkarni, S. (2014). Digital Banking: 
Enhancing Customer Experience; Generating Long-Term Loyalty. Cognizant. 
Available at: https://www.cognizant.com. 

Ferasatkhah, M. (2016). Qualitative Research in Social Sciences with an Emphasis on 
Grounded Theory Method (GTM). Tehran: Agah Publications. (In Persian). 

Feyzi, K., Sarkisian, A. (2008). Analysis of Quality Criteria in Qualitative Research 
Methods. Journal of Tourism Studies, No. 2, 1-23. (In Persian).  

Franz, C., Bieger, T., & Herrmaan, A. (2017). Evolving Business Models: How CEOs 
Transform Traditional Companies. Springer. Available at: 
https://www.springer.com. 

Ghanadan, A., Arabsorkhi, A. & Rabbani, S. (2017). Proposing a Trust Model for 
Iranian Electronic Banking. Information Technology Management Quarterly, 5th 
year, No. 20, summer 2017, pp. 183-207. (In Persian). 

Ghodsollahi, A., & Tondnevis, F. (2018). Evaluation of the Role of Competitive 
Components of Electronic Banking in the Iranian Banking Industry. Financial 
Studies and Islamic Banking Quarterly, 4th period, No. 9, summer, 1-31. (In 
Persian). 

Guest, M. (2014). Building Your Digital DNA. United Kingdom: Deloitte LLP. 
Available at: https://www2.deloitte.com. 

Haji Heydari, N., & Hosseinikia, A. (2017). Business Model, from Concepts to 
Application. Tehran: University of Tehran Publication. (In Persian). 

Haji Heydari, N., & Mohaghar, A. (2010). The Methodology of Business Model 
Transformation as a Result of the Entrance of Mobile Technology in an 
Organization. Information Technology Management Publication, 2nd period, No. 
4, spring and winter 2010, 175-192. (In Persian). 

Hariri, N. (2006). Qualitative Research Principles and Methods. Tehran: Islamic 
Azad University Publication. (In Persian). 

Jaubert, M. (2014). Going Digital: The Banking Transformation Roadmap. 
A.T.kearney Inc. Available at: https://www.atkearney.com. 



418 Money and Economy, Vol. 14, No. 3, Summer 2019 

Kujala, S., Artto, K., Aaltonen, P., & Turkulainen, V. (2013). Business Models in 
Project-Based Firms – Towards a Typology of Solution-Specific Business 
Models. International Journal of Project Management, 28(2), 96-106. 

Leitao, A., Cunha, P., Valente, F., & Marques, P. (2013). Roadmap for Business 
Models Definition in Manufacturing Companies. Forty-Sixth CIRP Conference 
on Manufacturing Systems, (7), 383-388. 

Mirzaei, Kh. (2016). Qualitative Research, And Research Writing. Foozhan. Tehran. 
(In Persian).  

Mohammadpour, A. (2013). Qualitative Research Methods. Vo.1: logic and design in 
methodology qualitative. Tehran: Sociological Publications. (In Persian). 

Morse, J. M. (2015). Critical Analysis of Strategies for Determining Rigor in 
Qualitative Inquiry. Qualitative Health Research, 25(9), 1212-1222. 

Nazari, M., Keimasi, M., Ghodselahi, A. (2019). Modeling of competitive advantage 
in electronic banking with a grounded conceptualization approach. Business 
Management Quarterly, 11th period, No. 1, spring 2019, pp. 45-62. (In Persian). 

Osterwalder, A. (2004). The Business Model Ontology- A Proposition in a Design 
Science Approach, Ph.D. Thesis University of Lausanne. 

Parhizgar, M., Aghajani, A. (2011). Advanced Research Methodology in 
Management with an Applied Approach. PNT University. Tehran. (In Persian). 

PWC. (2014). Retail Banking 2020: Evolution or Revolution. Available at: 
https://www.pwc.com. 

Qasemi, A. (2013). Presentation of HSE Performance Excellence Model in the 
Petrochemical Industry. Ph.D. thesis. Faculty of Management, Tehran University. 
(In Persian).  

Rezvani, M., & Eslahi, M. (2016). Proposing an Electronic Business Model for the 
Banking Industry with Mixed Research. Human Resource Management Studies, 
6th period, No. 4, spring 2016, 19-41. (In Persian). 

Robinson, B., McGinnis, C., & Leyva, M. (2015). Shifting Sands: Banking in the 
Digital Era. Temenos and Capgemini. Available at: https://www.temenos.com. 

Ryan, F., Coughlan, M., & Cronin, P. (2009). Interviewing in Qualitative Research: 
The One-to-One Interview. International Journal of Therapy and Rehabilitation, 
16(6), 309-314. 

Saarniit, E. (2018). Innovation in Banking: Open Banking. KPMG Annual 
Conference. Available at: https://home.kpmg. 

Saavedra Lopez, A. (2015). Fintech’s Role in the Digital Transformation of Banking. 
IBM. Available at: https://www.ibm.com. 

Schueffel, P., & Vadana, I. (2015). Open Innovation in the Financial Services Sector 
-A Global Literature Review. Journal of Innovation Management, 3(1), 25-48. 

Sengupta, J., Lam, K., & Desmet, D. (2014). Digital Banking in Asia. McKinsey 
Company. Available at: https://www.mckinsey.com. 

Strauss, E., and Corbin, J. (2017). Qualitative Research Basics: Techniques and 
Stages of Grounded Theory Development. Afshar, E. Tehran: Ney Publication 
(1990). (In Persian).  



Challenges of the Iranian E-Banking Business Model in Digital Transformation 419 

Teece, D. J. (2010). Business Models, Business Strategy and Innovation. Long Range 
Planning, 43(2-3), 172-194. 

Thomson, S. B. (2011). Sample Size and Grounded Theory. JOAAG, 5(1), 45-51. 
Wu, Y., Thompson, D., Aroian, K., Mcquaid, E., Deatrick, J. (2016). Commentary: 

Writing and Evaluating Qualitative Research Reports. Journal of Pediatric 
Psychology, 41(5), 493-505. 

Westerman, G., Didier, B., & Mcafee, A. (2014). A Leading Digital: Turning 
Technology into Business Information. Harward Business Review Press. 
Available at: https://hbswk.hbs.edu. 

Zott, C., Amit, R. & Massa, L. (2011). The Business Model: Recent Developments 
and Future Research. Journal of Management, 37(4), 1019-1042. 



 
Journal of Money and Economy 
Vol. 14, No. 3, Summer 2019 
pp. 421-440 

Efficiency and Information Asymmetry in the 
Iranian Banking System 

Reza Mashhadi* Farhad Ghaffari† 
Seyed Shamseddin Hosseini‡ Kambiz Peykarjou§ 

Received: 25 Jan 2020 Approved: 29 Feb 2020 

The soundness and efficiency of banks is one of the important subjects that neglecting it 
can have adverse consequences for every country's economy. For economies depending 
on the money market, such as the Iran economy, this subject is more critical. Therefore, 
in this study, using panel data related to 16 Iranian banks for the annual period of 2010-
2017, the economic efficiency was determined using a translog cost function and 
stochastic frontier analysis method then, by estimating the model of panel vector 
autoregression model and Granger causality test, the causal relationships between 
efficiency and information asymmetry in terms of adverse selection ( the ratio of loans to 
assets and the ratio of loans to deposits) and moral hazard ( the ratio of non-performing 
loans), were investigated, both of which are caused due to the information asymmetry. 
The estimations confirm the unilateral causal relationship of adverse selection and moral 
hazard with banking system efficiency. And, on the contrary, they claim that low 
efficiency of the banking system increases the adverse selection and moral hazard is not 
confirmed. Besides, the results of other estimates based on the panel model with random 
effects indicate a negative and significant impact of moral hazard and adverse selection 
on efficiency. 
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1 Introduction 
As an economic component, efficiency includes rich literature and numerous 
definitions that can be used for all economic enterprises, including banks. One 
of the most comprehensive definitions is as follows: Efficiency is the ability 
to produce the highest amount of output with the lowest input. Banks are also 
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included in this definition so that the bank's efficiency is its ability to generate 
maximum revenue by using resources (Aguenaou et al. (2017). The 
calculation of efficiency as a small variable has been considered since the mid-
1950s. It has gone through the development of methods for estimating 
efficiency calculation evolution. According to the efficiency literature, there 
are several methods to calculate them, which can be all grouped into two 
categories of parametric and non-parametric methods. The parametric method 
itself consists of several subsets. In this evolution, it is possible to use panel 
data with a truncated distribution by Greene (2005b), which is one of the 
relatively new methods in this area.  

Information asymmetry in the banking industry is causing problems to be 
considered as adverse selection and moral hazard. Adverse selection and 
moral hazards affect banks' efficiency and performance. But, since the criteria 
used for them in the cost function of the bank, which is a translog cost 
function, itself, are not helpful; another model can be used to investigate the 
impact of information asymmetry on the efficiency of banks. This model can 
identify the facts to be exploited to manage resources and expenditures as well 
as overall policy. There are several models to carry out this study, but 
according to the type of data and the purpose of the present study, which is to 
study the existence or non-existence of causal relationships between variables, 
the panel vector autoregressive model can be used. The present study tries to 
analyze the operational status of the banking system in Iran in recent years by 
examining the causal relationships between the cost-effectiveness of banks 
and the variables related to information asymmetry in terms of adverse 
selection and moral hazard. This study is important because, during the period 
under review, 2010 to 2017, Iran's economy has been accompanied by several 
problems, such as sanctions, and stagflation. The widespread impact of these 
cases on the banking system made the vast majority of banks encountered the 
downturn of a large part of assets and balance disorders.  

Meanwhile, the atmosphere of stagflation and the disorders mentioned 
above has been reflected in the bankers' adverse behaviors and the bank 
customers’ hazardous behavior. On the other hand, the low efficiency of banks 
has always been structurally present in the banking system; this is typically 
attributed to the root of the state ownership of most of the large and old banks 
of the country. Therefore, it is necessary to study the banks' cost efficiency 
and its relationship with unfavorable behaviors in the banking system of the 
country by using new scientific methods. 

The present study has been organized into six sections. After the 
introduction, in the literature review section, two concepts of efficiency and 
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information asymmetry in the banking system and the way of measuring 
banks' efficiency will be explained. In the research methodology section, the 
proposed model and then the required data sources and research variables are 
introduced. In the fifth section, we will estimate the variables analysis model 
and the analysis of the findings. Finally, the overviews, conclusions, and 
suggestions will be presented in the sixth section. 

2 Review of the Related Literature 
The literature on the causal relationships between banking efficiency and the 
information asymmetry in the banking industry can be illustrated from both 
aspects of the concept and method of calculation. Hence, at first, the literature 
on efficiency will be presented, and then the literature on information 
asymmetry will be explored. 

2.1 The Concept of Efficiency 
Farrell (1957), as one of the pioneers of the study in this regard, distinguished 
efficiency into three components of technical efficiency, allocative efficiency, 
and economic (cost) efficiency. Technical efficiency is achieving maximum 
profit by an enterprise with given input and technology; allocative efficiency 
indicates the choice of each input based on price; Economic efficiency is 
achieved when both technical and allocative efficiency has taken place. To 
explain this important issue, Figure 1 is used. 

Figure 1 consists of an IsoqL (y) curve showing the production of a certain 
level of input based on different combinations of inputs X_1 and X_2. 
Anywhere on this curve, there is technical efficiency. Its points on the right 
are unattainable with a certain input level, and its points on the left lack 
technical efficiency. The point X_e, which is obtained from the tangent of the 
isocost line with the Iso-quantity curve is the point that has both technical and 
allocation efficiency. Hence, there is economic efficiency at this point, too. 
Now, if the Iso-cost line is transferred to the right and reaches the point X_b, 
at this point, there is technical efficiency, but there is no allocative efficiency. 
Because it is possible to have more production by this isocost line. At this 
point, the distance from economic efficiency is slack A (Porcelli, 2009). 
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Figure 1. Investigating the combination of economic efficiency 
Source: Porcelli (2009) 

2.2 Calculation of Efficiency in the Banking System 
Measuring efficiency in the banking industry has an extensive literature 
focused on the mathematical (nonparametric) and economic methods 
(Parametric). In the nonparametric method, the components of the disorder are 
not considered, and the inefficiency combined with the components of the 
disorder is estimated, which is called the Data Envelopment Analysis (DEA). 
But in the economical method, called stochastic Frontier Analysis (SFA), the 
error term is important, and it results in cleaner inefficiencies (Silva et al., 
2017). DEA is a nonparametric method that uses data achieved from all 
samples and solves the problems using mathematical programming models. 
The most basic method among nonparametric DEA methods was proposed as 
the CCR model by Charnes, Cooper, and Rhodes (1978).  

This model converts the outputs and inputs of each decision unit into a 
virtual output and input and solves this model using mathematical 
programming methods. Years later, Charnes, Cooper, Rhodes, and Banker 
(1984) introduced the BCC model, and then Charens, Cooper, Golani, Seiford, 
and Stutz (1985) presented the ADD (or Pareto efficiency) model, both of 
which included the concept of " economies of scale ". 
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The SFA method is one of the most commonly used parametric methods 
in studies, which was first used by Aigner and Chu (1968), which includes 
two deterministic statistical parametric methods (including production 
function and one-way error correction that reflects technical inefficiency) and 
parametric statistical (Including production function, technical inefficiency, 
and stochastic agent). This method is based on econometric models and 
microeconomic theories (Emami Meybodi, 2010). The stochastic frontier 
production function was independently used by the statistical parametric 
method of Aigner, Lovell, and Schmidt (1977) and Meeusen and Van den 
Broeck (1977) for cross-sectional data. Battese and Colli (1998) also used a 
stochastic frontier function and panel data to estimate the efficiency of a model 
as well as factors affecting efficiency (Hosseini et al., 2009). 

Studies on the bank's efficiency can be divided into several general 
categories; the first category includes studies aiming at the comparison of the 
extracted efficiency of the two nonparametric and parametric methods. The 
following studies can be mentioned: Fiorentino et al. (2006) and Silva et al. 
(2017). It is worth noting that these studies often have similar results and 
suggest a divergence between the efficiency extracted from both methods. The 
second group of studies is about extracting and studying bank efficiency, 
which often uses a cost function and parametric method to extract economic 
efficiency. Hosseini and Soori (2007) Hosseini et al. (2009), Dehghan 
Dehnavi et al. (2011), Casu and Girardone (2009), Gunes and Yildirim (2016), 
Musko and Boddo (2016) Mosko and Bozdo can be mentioned.  

The third group includes studies focused on the extraction of technical 
efficiency in banks, and Miller and Noulas (1996), Sturm and Williams 
(2004), Adusei (2016), and Zenebe Lema (2017) studies can be mentioned. 
Some other studies, including the study by Beccalli et al. (2006) and Kohers 
et al. (2000), are placed in more than one category of general studies; In 
addition to efficiency extracted from both nonparametric and parametric 
methods, these studies also examine the relationship between the extracted 
efficiency of each method and other banking components. Despite the 
widespread use of nonparametric methods, in the studies on the efficiency 
calculation, econometricians consider it to be inefficient. The main reason is 
the determining nature of these methods, in which the results are susceptible 
to outlier observations and measurement errors (Cazals, Florens, and Simar, 
2002). In econometrics, since consistency is more important than other 
attributes of estimators, Pindyck, and Rubinfeld (1988), most economic 
studies tend to use frontier analysis methods in most economic studies. 
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2.3 Information Asymmetry 
To better understand the notion of information asymmetry among the many 
definitions exist, a reference to the Principal-Agent Model will be helpful 
(Shahchera et al., 2013. The principal-agent theory refers to the risk of the 
representative's problem, in which the agent is more likely to seek the benefit 
of himself (Hatch, 1997). Such action is due to the superior information about 
the specific duties and position it has. Therefore, the most important aspect in 
the theory of the principal-agent is the observation and control of the actions 
of the agent by the principal stakeholders, because such control will be costly 
for them (Hendrikse, 2003). Asymmetric information is one of the main issues 
for the principal stakeholders regarding the impossibility of controlling the 
behavior and actions of the agent. The agent may also be affected by irregular 
information that the main beneficiary has sought to conceal. Therefore, the 
asymmetry will increase the uncertainty for both sides and will be undesirable. 
Asymmetric information from the agent's side can only be presented in two 
ways: the agent can take actions that are not visible to the main beneficiary, 
these actions are referred to as Hidden actions; The agent has unique 
information about the value or costs that the primary beneficiary is unaware 
of, and this is referred to as reverse selection or hidden knowledge (Laffont 
and Martimort, 2002). In the banking system, asymmetric information refers 
to a situation in which a customer has been informed about the risk of its 
investment in a loan agreement, but the bank has far less information. In this 
case, the bank's policies will be less efficient. But moral hazard occurs when 
the customers of a bank can affect their obligations to the bank without being 
informed and causes the banks to be exposed to risk (Nazarpur and Oulad, 
2017). 

Usually, banks with less capital will face higher non-performing loans 
because less capital reduces bankruptcy concerns and increases the likelihood 
of moral hazard and, consequently, the provision of riskier loans by banks 
(Berger and Deyoung, 1997). In this regard, considering that one of the main 
objectives of this paper is to explain the relationship between efficiency and 
information asymmetry, it should be noted that low efficiency in banks can be 
found in the poor screening of loan applicants (adverse selection). Therefore, 
banks with low efficiency will have higher credit risk and hence more non-
performing loans (Rajan and Dhal, 2003). On the other hand, the increase in 
non-performing loans in the portfolios of bank loans represents a higher risk 
for liquidity and profitability because part of the assets will not generate 
income. Reducing the quality of banking assets will not only weaken the 
financial stability of the banking system, but also undermine their economic 
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efficiency and, at macro levels, reduce the volume of economic activity. 
Therefore, the reduction of non-performing loans is necessary to increase 
confidence in the banking system and restore stability. (Diamond and Rajan, 
2011). Generally, it is expected that there is a twofold causality between moral 
hazard (such as non-performing loans) and efficiency in the banking system, 
and this relationship will be reversed. Among the studies that explore the 
relationship between efficiency and moral hazards, studies such as Berger and 
Deyoung (1997), Podpiera and Weill (2008), Karim, Chan, and Hassan (2010) 
and Benthem (2017) are often based on panel data, found the two-way causal 
relationship between efficiency and moral hazard (usually non-performing 
loans) meaningful and reversed. However, some of the studies have examined 
one-way causalities, such as Louzis, Vouldis, and Metaxas. (2012), Ghosh 
(2015), and Cincinelli and Piatti (2017), found a result of the reversal of the 
effectiveness of non-performing loans and Akhigbe and McNulty (2003) and 
Park And Weber (2006) found the negative impact of non-performing loans 
on bank efficiency. But there are very limited studies in Iran that have 
addressed this issue. For example, Ranjbar, Becky H., and Farahani Fard 
(2015) obtained the result of the negative impact of non-performing loans on 
efficiency in the framework of modeling with panel data. 

3 Methodology and Variables 

3.1 Experimental Methodology 
This paper seeks to investigate the causal relationship between cost efficiency 
and information asymmetry in selected banks of Iran. To achieve this goal, 
three methods, including stochastic frontier analysis for efficiency extraction, 
panel vector autoregressive model, and Granger test for determining the 
causality relationship as well as the panel model, will be used to determine the 
direction and extent of the effects of the variables. 

3.1.1 Stochastic Frontier Analysis and Efficiency Extraction 
To estimate the cost-effectiveness, a stochastic frontier analysis method, 
which is a parametric method, will be used. Its efficiency and extraction was 
proposed by Debreu and Koopmans in 1951, and then proposed in 1968, DFA 
method was proposed by Aigner and Chu, in which the errors were ignored, 
and in the development of this, in 1977, Aigner, Lovell, and Schmidt proposed 
SFA method, and used the assumption of a half-normal distribution to extract 
efficiency. Besides, in the same year, Meeusen and Broeck did the same thing 
as Aigner, Lovell, and Schmidt, with the difference that they proposed an 
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exponential distribution assumption. Stevenson in 1980 applies truncated 
normal distribution, while Greene 1980 used gamma distribution assumption. 

In the evolution of the efficient extraction method, in 2005, Greene 
attempted to extract the efficiency in the cost function in panel data. In this 
approach, in a stochastic frontier model with panel data, Greene considered 
the width of a unique source for each section, which is unlike the previous 
models presented by Pitt and Lee (1981) and Battese and Coelli (1988) in SF 
approach. In the form of formula, Greene introduced the following equation: 

y୧୲ ൌ α ൅ x௜௧
ᇱ ൅ ε୧୲ (1) 

In comparison with previous models, this model allows the separation of 
the inefficiency of the time-varying variable from the invisible heterogeneity 
at any point. Because in Pitt and Lee's (1981) model it was assumed that the 
inefficiency of all homogeneous sections is constant: 

y୧୲ ൌ α ൅ x௜௧
ᇱ ൅ ε୧୲  

ε୧୲ ൌ υ୧୲ െ u୧୲ (2) 
υ୧୲~Nሺ0, σ஥

ଶሻ  
u୧୲~Nሺ0, σ୳

ଶሻ  

In equation (2), u୧୲ is an inefficiency that has constant property over time, 
but in the Greene model, inefficiency finds the property of time-varying. 
Greene believes that the estimation of the model (1) is possible by using two 
methods of fixed effects and random effects using the panel data and 
maximum likelihood (ML) estimator. While simulation-based models can 
easily estimate the model with random effects, the estimation of the maximum 
likelihood of fixed effects requires attention to two important issues related to 
the models with non-linear panel data. The first issue is purely computational, 
which is due to the high dimensions of parametric space. 

Nevertheless, Greene showed that the maximum-likelihood dummy 
variable (MLDV) approach is computable despite the existence of a large 
number of disturbing parameters α_i (N> 1000). The second is the incidental 
parameters problem that occurs when the number of sections is relatively large 
compared to the length of the panels. In such situations with N → ∞ and fixed 
periods (constant T), intercepts (constant) is estimated as inconsistency 
because Ti is used to estimate the specific parameter of each unit (Neyman 
and Scott, 1948, Lancaster, 2002). As Belotti and Ilardi (2012) have shown, 
due to inconsistency, the variance of parameters is affected, which leads to 
inefficiencies of estimation. It seems that the MLDV approach is only 
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appropriate when the length of the panels is large enough (T≥10). Therefore, 
model (1) is the most flexible and parsimonious choice among several 
versions of time-varying models. The cost function used in this paper is a 
translog cost function according to empirical studies published by 
Koutsomanoli-Filippaki, Mamatzakis and Pasiouras (2013) and Jiang, Yao 
and Feng (2013), and in particular according to the study published by Silva 
et al. (2017), with the difference that loans from other banks are cashed as an 
alternative variable of the banks performance in the interbank market. The 
reason for the succession of this variable is the particular conditions of the 
banking system in Iran, where the banks' reserve deficit is a normal task. 
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In Equation (3), TC is the equivalent of the total cost, which includes the 
interest and non-interest costs as the input, and the three variables, including 
the sum of deposits, the total loans, and loans from other banks, as a yield y. 
In this equation, the input prices are considered by using the ratio of cost of 
profits to the total amount of deposits as w1 and the ratio of staff costs to fixed 
assets as w2. uit is the non-negative inefficiency, υit is the stochastic error, and 
δ, β, and θ are model parameters. On the other hand, the linear homogeneity 
restriction is ensured by normalizing costs and input prices using one of the 
input prices wଶ (Gunes and Yildirim, 2016). 

3.1.2 Panel Vector Auto-Regression and Granger Casualty 
In this section, a panel vector autoregressive model (PVAR) is estimated to 
investigate the causality relationship between the efficiency and Information 
Asymmetry of adverse selection and the variable of the ratio of total loans to 
total assets based on the Mosko and Bozdo study, and the variable ratio of 
loan to deposit and the moral hazard will be investigated by variable of the 
ratio of non-performing loans to total loans based on a study by Zhang et al. 
(2016). 

The vector auto-regression model described in equation (4) is based on the 
notation used by Abrigo and Love (2016), which can be used to determine the 
causal relationships between the variables, but to find out the size and 
direction, a panel model should be used according to equation (5).  
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𝑌௜௧ ൌ 𝑌௜௧ିଵ𝐴ଵ ൅ 𝑌௜௧ିଶ𝐴ଶ ൅ ⋯ ൅ 𝑌௜௧ି௣𝐴௣ିଵ ൅ 𝑌௜௧ି௣𝐴௣ ൅ 𝑋௜௧𝛽 ൅ 𝑢௜ ൅ 𝑒௜௧ (4) 

According to (4), Yit is a vector of the dependent variable, i.e., the 
efficiency, Xit is a vector of independent variables, including the ratio of non-
performance loan to total loans and the ratio of total loans to total assets, the 
ratio of loans to deposits, ui and eit are the vectors of specific effects and 
residual, respectively. 

3.1.3 Panel and Determining the Size and Direction of Relationships 
between the Variables 
Using equation (4), it is only possible to decide on the existence or non-
existence of the causality relationship between the studied variables, but the 
direction and size of the effect of these variables are also important. To 
determine them, one can use a single equation panel model similar to Equation 
(5). 

𝑌௜௧ ൌ 𝛽଴ ൅ 𝛽௜𝑋௜௧ ൅ 𝑒௜௧ (5) 

In (5), the definition of Yit, Xit, and eit is similar to equation (4), and the 
calculated coefficients for β can be used to determine the size and direction of 
the effect of the variables under consideration. 

3-2 Definitions of Variables and Data 
In this paper, data published by the Iranian Institute for Banking Education 
(www.ibi.ac.ir), has been used, which publishes the aggregated data of the 
banking system. Due to the existing limitations, this review is based on an 8-
year period from 2010 to 2017. Information gathered from 16 private, state 
and privatized banks of the country has been used, selected based on the 
completeness of their information during the period under review (Appendix 
A). In Table (1), the explanatory variables used to estimate the regression 
equation (4) have been presented. The variables introduced in this table are 
related to the estimation of a panel vector auto-regression model (Akande, 
2018). The use of the panel vector auto-regression method is to examine the 
hypothesis of the existence of a two-way causality relationship between 
efficiency and information asymmetry. Meanwhile, the ratio of the total 
amount of loans to total assets and deposits is a symbol of adverse selection, 
and the variable of the ratio of non-performing loans is a symbol of the moral 
hazard. 
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Table 1 
Variables used in the models for measuring the relationship between the 
efficiency, adverse selection, and moral hazard 

impact type based on theoretical expectations symbol Explanatory 
variable 

row 

In the present study, the efficiency means the 
banks economic (cost) efficiency. Based on the 
theoretic expectations, inefficiency can lead to 
the adverse selection and moral hazard.  

effi efficiency 1 

In addition to showing the credit risk, this ratio 
can also be used as a representative of the moral 
hazard of bank customers. This ratio reflects the 
default of loans and expectations based on its 
negative impact on the efficiency of the banking 
system as it results in the non-production of a 
portion of banking assets. 

npltl Non-performing 
loans ratio to total 
loans 

2 

The ratio of total loans to total assets is one of the 
common criteria for adverse selection, which has 
been used in many empirical studies, including 
Zhang et al. (2016). This ratio shows the selection 
of bank managers in resource allocation. 
Granting loans is the main activity in the banking 
industry, but its amount from the bank’s total 
assets should have a reasonable proportion to 
manage the market risk. It is expected that the 
excessive increase in the ratio of loans to total 
assets leads the bank to face serious risks and hurt 
efficiency. 

lta The ratio of total 
loans to total assets 

3 

The ratio of loans to total deposits is another 
variable that can be used as a representative of the 
adverse selection; this criterion shows the 
number of accumulated resources allocated by 
the banks to the main activity. This ratio is related 
to operational risk and has been used in banking 
studies, including a study by Mosko and Bozdo 
(2016), which is expected to hurt efficiency. 

ltd The ratio of total 
loans to total 
deposits 

4 

 

4 Estimation Results 

4.1 Efficiency Extraction Results 
According to the methodology section, the cost translog function has been 
estimated by using the SFA method in the panel data using the uncommon 
effects method according to Greene's (2005a) approach, and the Hausman test 
was used to determine the final decision about choosing a better method. The 
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results of the Hausman test are presented in Table (2), which implies 
confirmation of the fixed-effect model for estimating the cost function 
presented in equation (3). 

Table 2 
Hausman test results related to the cost function estimation by the SFA 
method 

result statistic test 
existence of fixed effects 45.91*** Hausman 

*,**,*** show the significance in the error level of 1, 5 and 10%, respectively. 

After estimating the equation (3) that introduced the cost function, the cost-
effectiveness of banks is derived from this equation. In Figure 2, the annual 
cost efficiency of each bank can be observed. As shown in Figure 2, the 
efficiency of the banking system had an ascending trend from 2010 to 2017. 
The investigation of the curves shows that the most of the banks’ cost 
efficiency had a descending trend from 2010 to 2011, ascending from 2011 to 
2015, descending from 2015 up to 2016 and ascending from 2016 to 2017. 
The decline in the efficiency of the banking system in 2011 could be attributed 
to the political environment, and the imposition of foreign sanctions, as well 
as the beginning of the first wave of the devaluation of the national currency, 
and the general upward trend from 2010-2017 could be based on the lack of 
permission in the expansion of bank branches, due to the policies of the central 
bank, which has led banks to push the spread of information technology-based 
banking services. 
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Figure 2. Cost Efficiency of Banks. 

Source: authors computations. 
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An examination of the results of the extracted efficiency for each bank 
indicates that only one bank has had an uptrend in all of the studied periods, 
and the amount of efficiency extracted for other banks examined during the 
reviewed period had fluctuations. The extracted efficiency indicates the 
absolute inefficiency (efficiency is 0.02) and the absolute efficiency (the 
obtained efficiency is 0.99) in the banking system of the country, which shows 
the dispersion of the range of results. 

4.2 The Results of Causality Relationships 
To determine the causal relationship between the studied variables, such as 
efficiency, adverse selection (loans to asset ratio) and moral hazard (ratio of 
non-performing loans to total loans), as well as in another model, the study of 
the causal relationship between these variables and another variable, called 
the ratio of loans to deposits, which itself can also be indicative of an adverse 
selection, a vector auto-regression panel model was estimated according to (4) 
and then using the Granger causality test, which its results can be seen in Table 
(3); the causality relationship between the variables was studied. 

Table 3 
Investigation of causality relationship using Granger causality test and Chi-
square statistics 

total 
Loans to 
deposits 
ratio 

Loans 
to 
assets 
ratio 

NPL efficiency Cause/effect model 

34.929 
*** 

- 
4.391 
** 

24.777 
*** 

- Efficiency 

first model (three-variables) 
31.307 
*** 

- 
28.87 
*** 

- 1.854 NPL 

60.811 
*** 

- - 
22.813 
*** 

4.470 ** 
Loans to 
assets ratio 

19.039 
*** 

4.984 ** 
5.342 
** 

3.06 * - Efficiency 

The second model  
(four-variables) 

25.369 
*** 

5.712 ** 
8.740 
*** 

- 8.268 *** NPL 

27.107 
*** 

19.659 
*** 

- 1.38 0.002 
Loans to 
assets ratio 

1.757 - 0.146 1.602 0.723 
Loans to 
deposits 
ratio 

*, **, *** are the significance in the error levels of 1, 5 and 10%, respectively. 
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The results of both models indicate that the ratio of non-performing loans 
to the total loans and loans to assets ratio at an error level of 10% causes 
efficiency changes; in other words, both models confirm the impact of the 
adverse selection and moral hazard on the efficiency of the banking system. 

On the basis of the first model, the changes in the efficiency cause the 
changes in the ratio of loans to assets, which indicates the impact of 
inefficiency on rejection or adverse selection. Based on the second model, the 
efficiency is the reason for changes in the ratio of non-performing loans to 
total loans. Also, this model states that the ratio of loans to deposits due to 
efficiency changes, but the reverse is not supported by any of the estimated 
models. 

The two-way causality relationship between the efficiency and the ratio of 
loans to assets and the relationship between the causality of the two-way 
relationship between efficiency and the ratio of non-performing loans are 
confirmed by the first and second models, respectively. 

In both models, the ratio of loans to assets is the cause for changes in the 
ratio of non-performing loans to the total loans, which could be an indicator 
of an increase in non-performing loans due to the ease of granting the loan and 
the lack of proper credit assessment to allocate more resources to the loan. 

4.3 Results of the Direction and Size of the Relationship 
In order to determine the direction of the effect of the variables related to 
adverse selection and moral hazard, the model will be estimated. According 
to the data, the modeling process was initiated during which, without rejecting 
the F-Leamer's zero-hypothesis, the random-effects model was described in 
equation (6). 

EF୧୲ ൌ 0.644 െ 0.285 NPLTL୧୲ ൅ 0.154 LTA୧୲ – 0.068 LTD୧୲ ൅ e୧୲ 
                   ሺ6.88ሻ      ሺെ1.91ሻ                         ሺ0.87ሻ                  ሺെ1.81ሻ                     (6) 

To estimate this model, the use of other variables such as return on assets 
and return on equity was considered, but, from the viewpoint of modeling, the 
estimated models were not recognized as better models. Therefore, the main 
model was introduced. The estimation results showed a negative and 
significant relationship between the ratio of non-performing loans and the 
ratio of loans to deposits with efficiency, which was consistent with theoretical 
expectations. In this model, the estimated coefficient for the loans to assets 
ratio is not statistically significant at the 10% error level. In sum, the obtained 
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coefficients confirm the negative impact of the adverse selection and moral 
hazard on efficiency. 

5 Overviews, Conclusions, and Suggestions 
This paper investigates the relationship between the cost efficiency of banks 
in the country with information asymmetry. In the first step, the cost-
effectiveness of 16 selected banks in Iran was described as Appendix A as the 
representative of the banking system. To do so, the cost-efficiency values of 
each bank was extracted during the annual period from 2010 to 2017 by 
writing the translog cost function and estimating it based on the Greene 
approach. The general trend of extracted efficiencies in the banking system of 
Iran during this period was ascending, which can be attributed to the policy of 
lack of expansion in branches. The findings also indicate a sharp decline in 
efficiency in 2011, which could be the result of the currency crisis due to the 
sanctions. After extracting the efficiency by using the panel data vector auto-
regression method, the causal relationships between the cost efficiency and 
information asymmetry for adverse selection and moral hazard aspects were 
investigated using the Granger test. The results indicated that there has been a 
unilateral causality from moral hazard and adverse selection in the efficiency 
of the banking system. Finally, according to the one-way causality result 
obtained from the model of the PVAR model, another model with panel data 
that estimated the impact of moral hazard and adverse selection variables on 
efficiency was estimated. The estimation results of this model showed that 
both adverse selection and moral hazard hurt efficiency, which corresponds to 
the theoretical expectations. 

In recent years, the expansion of non-performing loans in the banking 
system as a moral hazardous behavior of the customers of banks has led to the 
non-production of part of the assets of banks and, consequently, to the 
reduction of income generation capacity; thus, liquidity and profitability and 
banks economic efficiency have been facing a challenge. On the other hand, 
the ratio of loans to deposits as a symbol of the bank's adverse selection 
behavior has not moved in the proper direction in recent years, and this has 
led to the spread of liquidity risk because most banks are in the competition 
of attracting the deposits and thus their main focus is On deposits instead of 
providing loans. Therefore, this behavior of banks hurts their cost efficiency 
because it has affected the necessary balance in their managerial quality. 

Given the importance of the banking sector in the country's economy, the 
necessity to improve its efficiency to get away from critical conditions is 
essential. Therefore, concerning the negative impact of the two categories of 
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the ratio of non-performing loan liabilities and the ratio of loans to deposits 
on the efficiency of banks, this paper recommends that the macroeconomic 
management of the banks and the supervision section of the banks (the central 
bank) take appropriate steps to reduce the operational risks of the banking 
system through the proportion of non-performing loans, as well as to 
determine the optimal level for the loans/deposits ratio. To do so, the 
formation of asset management companies and the use of new mechanisms 
and standard customer ratings can help reduce non-performing loans. On the 
other hand, expanding liquidity risk monitoring to achieve the optimal 
combination of bank assets can lead to the effective management of the loans 
to deposits ratio. 
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Appendix A: Banks under the study  
The sample used in the estimations of 16 private and state banks of the country 
for 8 years from 2010 to 2017 is as follows: Mellat, Kar Afarin, Refah, Iran 
zamin, Sina, Tosee saderat, Gardeshgari, Tosee Taavon, Saman, Maskan, 
Tejarat, Ansar, San'at O Ma'dan, Saderat, Pasargad, Keshavarzi. 
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 (نویسنده مسئول) hossein.tavakolian@atu.ac.ir؛ یدانشگاه علامه طباطبائ *
  habibmorovat@yahoo.com ؛یدانشگاه علامه طباطبائ †
 dbaheri@yahoo.com ؛یدانشگاه علامه طباطبائ ‡
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مختلف بورس  عیدر صنا گذارانهیوار سرمارفتار توده یبررس
  بر آن یاقتصاد یبرونزا یرهایمتغ ریاوراق بهادار تهران و تاث

  †رضا تهرانی  *فرزاد جعفری
  ‡عباسیان الهعزت

  ۱۰/۱۲/۱۳۹۸: رشیپذ خیتار  ۲۴/۲/۱۳۹۸: افتیدر خیتار

بر  رهایمتغ نیا ریاست و تاث یکلان اقتصاد یرهایراستا و متغهم یبازارها ریبازار سهام متاثر از سا
وجود رفتار  یبه بررس قیتحق نیاساس در ا نیاست. بر هم رگذاریتاث زین هیرفتار فعالان بازار سرما

 یدر ط رانیسهام ا بازاررفتار در سطح صنعت در  نیبر ا یاقتصاد یبرونزا یرهایمتغ ریو تاث وارتوده
صنعت  ۱۲منظور از اطلاعات  نیا یپرداخته شده است. برا ۱۳۹۷تا  ۱۳۸۷ یهاسال یدوره زمان

 یرخطیغ ونیبر اساس رگرس یبررس جیمختلف در بورس اوراق بهادار تهران استفاده شده است. نتا
در بازار  دهیپد نیمعهذا ا ت؛اس یمنتخب در بازار کاهش عیصنا یوار در تماموجود رفتار توده نگرایب

 یبرونزا یرهایمتغ ریاست که تاث نیا انگریپژوهش ب یهاافتهی نیرخ نداده است. همچن یشیافزا
  .باشدیمختلف، متفاوت م عیوار در سطح صنابر رفتار توده یاقتصاد

  بازار سهام، اقتصاد کلان ،یمقطع اریانحراف مع ،یارفتار توده: های کلیدیواژه
  JEL :C40, E31, I32بندی طبقه

 
 
 

                                                                                                                         
  (نویسنده مسئول) f_jafari@ut.ac.irدانشگاه تهران؛  *
 rtehrani@ut.ac.ir؛ دانشگاه تهران تیریدانشکده مد †
 e.abbasian@ut.ac.ir؛ دانشگاه تهران ‡
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 یمال یدر بازارها یبلوک رهیزنج رشیپذ یهاشاخص نییتب
  یفاز ی: مطالعه دلفرانیا

  †خانیموسیمرتضی   *حامد حیدری
  §علی دیواندری  ‡محمود البرزی

  **رضا رادفر

  ۱۰/۱۲/۱۳۹۸: رشیپذ خیتار  ۳/۷/۱۳۹۸: افتیدر خیتار

 نیاست تا از ا رانیا یمال یدر بازارها یبلوک یرهیزنج رشیپذ یهاشاخص نییپژوهش تب نیهدف ا
مشخص شود.  رانیا یمال یدر بازارها یبلوک رهیزنج یسازادهیپ یمختلف برا یایزوا قیطر

مشابه  یهاپژوهش اتیشاخص از ادب ۵۳و  ریمتغ ۱۲سطح،  ۴در  یبلوک رهیزنج رشیپذ یهاشاخص
 یهاشاخص یابیاعتبار یاست. برا دهیهمراه استخراج گرد یو بانکدار کیتجارت الکترون نهیدر زم

بهره گرفته شده  هاشاخص شیجهت پالا یفاز یدلف کیاز تکن ،یپژوهش، علاوه بر مطالعه اسناد
قرار گرفته است.  شیهر مرحله مورد پالا جیبعمل آمده در سه مرحله انجام گرفته و نتا یاست. نظرسنج
پژوهش،  نیا جیقرار گرفته است. در واقع نتا دییشاخص مورد تا ۳۹ها داده لیوتحلهیبر اساس تجز

و  ازهاینشیتا پ کندیفراهم م کشور یمال یبازارها گذاراناستیپژوهشگران و س یبرا یدیمف نشیب
با در نظر  توانندب قیطر نیرا درک نموده، و از ا یمال یدر بازارها یبلوک رهیزنج یسازادهیاثرات پ

 رهیزنج یهاتیگرفتن از قابلبهره یوکار براکسب یهامدل رییمختلف، نسبت به تغ یهاگرفتن جنبه
  .ندیاقدام نما رانیا یمال یبازارها رساختیدر ز یبلوک

  یفاز یدلف ،یمال یبازارها ،یبلوک رهیزنج رشیپذ: های کلیدیواژه
  JEL:  G02بندی طبقه

   
                                                                                                                         

 heidari@qiau.ac.irدانشگاه آزاد اسلامي، واحد علوم و تحقيقات، تهران، ايران؛  ت،یریدانشکده مد *
؛ pres@qiau.ac.irدانشگاه آزاد اسلامي، واحد علوم و تحقيقات، تهران، ايران؛  ت،یریدانشکده مد †

 مسئول) سندهی(نو
دانشگاه آزاد اسلامي، واحد علوم و تحقيقات، تهران،  ت،یریاطلاعات، دانشکده مد یفناور تیریگروه مد ‡

 mahmood_alborzi@yahoo.comايران؛ 
 divandari@ut.ac.ir ران؛یدانشگاه تهران، تهران، ا تیریدانشکده مد ،یبازرگان تیریگروه مد §

واحد علوم و تحقيقات، تهران، ايران؛ دانشگاه آزاد اسلامي،  ت،یریدانشکده مد ،یتکنولوژ تیریگروه مد **
radfar@gmail.com  
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 یدر شبکه بانک تیو شفاف کیالکترون یبانکدار یهاتیظرف
  رانیا

  †احمدیاناعظم   *پور پاشاهمحمد ولی

  ۱۰/۱۲/۱۳۹۸: رشیپذ خیتار  ۲۹/۱۰/۱۳۹۸: افتیدر خیتار

مانند ابزار پرداخت و معاملات از  ییها تیمنجر به رشد ظرف رانیدر ا یکیالکترون یدر بانکدار ینوآور
شناخته  رانیا یدر شبکه بانک یکیپرداخت الکترون زاتیشده است که به عنوان تجه ییکارت ها قیطر
عمل  ینظارت یندهایو فرآ یگزارشگر یبر مبنا ندهیلازم است که به طور فزا یشوند. نظارت مال یم

به طور  یدر بانکها و مؤسسات مال یریو انعطاف پذ سکیر قیکند تا بتواند نظارت بر بانک ها را از طر
و  یابی، ارز یاتژمرتبط با استر یبه اطلاعات و ابزارها یبانک ستمیس ن،یمؤثر انجام دهد. علاوه بر ا

 یدر نوآور دیجد اریمع ی. طراحدارد ازین تیشفاف تیتقو یدر راستا یگذار استیس یها یریگ میتصم
 اسیمناسب و مق کیالکترون یبانکدار تیدر نظر گرفتن ظرف ،یکیالکترون یابزارها بیبا ترک یبانک یها
 ریرابطه تأث نییتع نیها ، حقوق صاحبان سهام و منابع بانک ها و همچن ییشده در دارا رفتهیپذ

 قاتیتحق ریمتفاوت با سا یمطالعه ا ت،یبر اساس نوع مالک هیبانک ها و توسعه بازار سرما یسودآور
از  کیالکترون یبانکدار یها تیاز آن است که ظرف یحاک جی. نتادیآ یمقاله به حساب م نیمشابه در ا
بر  یمثبت و معنادار ریتأث  POS، خدمات کارت و  نیپد ، دستگاه خودپرداز ، شعب آنلا نیجمله پ
بانک ها  هیها و سرما ییسهم در دارا لینوآورانه به دل یت هایظرف نیا اسیمق رایدارد ز تیشفاف

داده ها و گسترش  یجمع آور قیهمراه با افشاء از طر ندهایاست. سرعت انجام فرآ افتهیگسترش 
 یدولت یاز آن است که بانکها یحاک نیهمچن جی. نتاردیگ یصورت م لیو تحل هیتجز یها لیسپتان
دارد.  تیبر شفاف یمنف ریدارند و اندازه بانک تأث یکمتر تیشفاف یخصوص ینسبت به بانکها رانیدر ا

  دارد. تیبر شفاف یمثبت ریسهام، تأث یاز آن است که بازده یحاک جینتا ن،یهمچن

  قیتطب سک،یر ت،یپرداخت، شفاف یابزارها :کلیدی هایواژه
  JEL: G21, G23, F34بندی طبقه

  

                                                                                                                         
  (نویسنده مسئول) pashaptl@gmail.comگروه بانکداری، پژوهشکده پولی و بانکی؛  *
 azam_ahmadyan@yahoo.comگروه بانکداری، پژوهشکده پولی و بانکی؛  †
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جهت  رانیا کیالکترون یوکار بانکدارمدل کسب یهاچالش
 یتالیجید یسیدگرد

 †پور سلیمانیعلی قلی  *اکبر ارسنجانیعلی

  §محمد طالقانی ‡افروزنرگس دل

  ۱۰/۱۲/۱۳۹۸: رشیپذ خیتار  ۲/۱۰/۱۳۹۸: افتیدر خیتار

شده است.  یاساس راتییها دچار تغوکار سازماناطلاعات و ارتباطات مدل کسب یفناور شرفتیبا پ
وکار مدل کسب نییپژوهش تب نینبوده است. هدف ا یمستثن راتییتغ نیاز ا زین یصنعت بانکدار

است و از  یتالیجید یبه بانکدار یسیآن جهت دگرد یهاچالش ییو شناسا رانیا کیالکترون یبانکدار
است.  یادیو از نظر هدف، بن یفیک ق،یاست. پژوهش حاضر از نظر روشِ تحق ینوآور یدارا ثیح نیا

مسائل  یبررس یمند براو نظام قیدق یبه عنوان روش ادیداده بن یسازپژوهش از روش مفهوم نیدر ا
در  ینکدارخبره صنعت با رانیمد زیپژوهش ن یبهره برده شده است. جامعه آمار یچند وجه دهیچیپ

داشتند.  رانیا کیو پرداخت الکترون یکلان بانکدار یهااستیبر س ینظر گرفته شدند که تسلط کامل
بر  یبندو طبقه یکدگذار ندیشدند، فرا یسازادهیها ضبط و پمصاحبه هیبا توجه به روش پژوهش، کل

سه مرحله در قالب  نیا یهایانجام گرفت که خروج یو انتخاب یباز، محور یاساس سه مرحله کدگذار
شدند و با  یمرتبه بررس نیچند یو پس از گردآور نیها در حو مقولات ارائه شد. داده میکدها، مفاه

 ۱۴ تیمفهوم و در نها ۲۶کد،  ۷۶۱شد که در مجموع  مرتبط احصا یکدها ،یدینکات کل ییشناسا
 کیالکترون یبانکدار وکاربکس یشد و مدل مفهوم ییپژوهش شناسا یمقوله در رابطه با موضوع اصل

 ییشناسا تالیجید یبه بانکدار یسیچالش جهت دگرد ۷بدست آمد. بر اساس مدل پژوهش،  رانیا
  شد.

  یتالیجید یسیدگرد تال،یجید یبانکدار ک،یالکترون یوکار، بانکدارمدل کسبکلمات کلیدی: 
 JEL :E58, E52, M21, L21, M15بندی طبقه

 
  

                                                                                                                         
 (نویسنده مسئول) ali.arsanjani@gmail.com؛ واحد رشت یدانشگاه آزاد اسلام *
 gholipourbahman@yahoo.com؛ واحد رشت یدانشگاه آزاد اسلام †
 delafrooz.n@gmail.com واحد رشت؛ یدانشگاه آزاد اسلام ‡
 yahoo.com454mtaleghani@؛ واحد رشت یدانشگاه آزاد اسلام §
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  رانیا یو عدم تقارن اطلاعات در نظام بانک ییکارا
 †فرهاد غفاری *رضا مشهدی

  §پیکارجوکامبیز  ‡الدین حسینیسیدشمس

  ۱۰/۱۲/۱۳۹۸: رشیپذ خیتار  ۵/۱۱/۱۳۹۸: افتیدر خیتار

اقتصاد هر  یبرا تواندیاست که مغفول ماندن از آن م یها از جمله موارد مهمبانک ییسلامت و کارا
بر بازار پول، مشابه  یمتک یاقتصادها یمهم برا نیبه همراه داشته باشد؛ ا یتبعات ناگوار یکشور

 یهااز داده ستفادهپژوهش با ا نیرو در ا نیبرخوردار خواهد بود. از ا یشتریب تیاز اهم رانیاقتصاد ا
 یتصادف یمرز لی، با استفاده روش تحل۱۳۸۹⁃۱۳۹۶دوره سالانه  یبرا رانیبانک ا ۱۶پانل مربوط به 

 رآوردترانسلوگ شده است و پس از آن با ب نهیتابع هز کیبا استفاده از  یاقتصاد ییاقدام به برآورد کارا
و عدم تقارن اطلاعات  ییکارا نیب یعل ابطگرنجر، رو تیو آزمون عل یبردار ونیمدل پانل خود رگرس

(نسبت مطالبات  یبه سپرده) و کژمنش لاتیو نسبت تسه ییبه دارا لاتی(نسبت تسه ینیکژگز ثیاز ح
 دیاست. برآوردها مؤ دهیگرد یبررس باشند،-یم ی) که هر دو معلول عدم تقارن اطلاعاتیجار ریغ

 نیاست و در مقابل، ا یبانک ستمیس ییکارا به یو کژمنش ینیطرفه از جانب کژگز کی تیرابطه عل
. شودینم دییتأ گردد،یم یو کژمنش ینیکژگز شیمنجر به افزا ینظام بانک نییپا ییمدعا که کارا

دار  یو معن یمنف ریاز تأث تیاحک یبرآوردها بر اساس مدل پانل با اثرات تصادف گرید جینتا نیهمچن
  دارد. ییبر کارا یو کژمنش ینیکژگز

 یبردار ونیعدم تقارن اطلاعات، خود رگرس ،یتصادف یمرز لیتحل ،یانهیهز ییکارا: های کلیدیواژه
  گرنجر تیپانل، آزمون عل

 JEL :C33, D61, D82بندی طبقه

                                                                                                                         
   r.mashhadi@hotmail.com تهران؛ قاتیدانشگاه آزاد علوم و تحق تیریدانشکده اقتصاد و مد *
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 karjou@gmail.comdr.k.pey تهران؛ قاتیدانشگاه آزاد علوم و تحق تیریدانشکده اقتصاد و مد §
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