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Abstract 

There is inconclusive evidence on the existence of the bank lending channel in emerging 

markets. Some studies have shown that the credit channel of monetary policy transmission is 

effective in propagation of monetary policy shocks while others have found the credit channel 

to be ineffective in the transmission of monetary policy shocks. In addition, the credit channel 

of monetary policy transmission have been investigated extensively in developed countries yet 

limited studies have been conducted in emerging and less developed markets. This paper 

employs a panel VAR model and a panel ARDL model to examine the  long-run and short-run 

effectiveness of the credit channel in the selected inflation targeting emerging markets (Brazil, 

Chile, Mexico, Turkey and South Africa), that have implicitly or explicitly embraced the 

inflation targeting monetary policy framework, over the period 2000Q1-2016Q4. The control 

variables includes money supply, bank loans supply to the private sector, interest rate, inflation 

rate, economic activity and the exchange rate. The balance sheet channel is not investigated 

due to a lack of data in the available database. The study adopted the traditional bank lending 

channel theory by Bernanke and Blinder (1988), according to which monetary policy rate 

shocks are propagated to economic variables through credit. Overall, the bank lending channel 

and interest rate channel were found to be according to theory and effective. According to the 

PARDL the credit channel was found to be effective in the long-run and ineffective in the short-

run in propagating monetary policy transmission.  This due to the fact that most consumers in 

the emerging markets are highly indebtedness and hence the credit act must be revisited. And 

one may consider employing bank level data for future studies. 

Keywords: monetary policy transmission emerging markets, panel ARDL, panel VAR 

1. Introduction 

The process through which monetary policy shocks are initiated, amplified and transmitted 

through real economic variables, especially via the credit channel, has always been a key topic 

in monetary economics. The credit channel of monetary policy transmission was first examined 

by Bernanke and Blinder (1988) in the United States. In their paper, Bernanke and Blinder 

propounded a model which demonstrated how monetary policy shocks are transmitted to 

economic variables through credit, which is also referred to as the “credit view”. Recent 
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empirical literature that has examined the credit channel include the authors Shkokani (2016), 

Matousek and Solomon, (2018), and, Ippolito, Ozdagli and Perez-Orive (2018). Bernanke and 

Gertler (1995) defined the credit channel as the process by which monetary policy shocks 

influence economic activity and prices through credit. 

The credit channel consists of two subtopics: the balance sheet channel and the bank lending 

channel. The credit channel is one mechanism that amplifies the transmission of monetary 

policy because of credit market frictions such as asymmetric of information (Mora, 2014). The 

bank lending channel is the process through which restrictive monetary policy rate influence 

bank loans supply by draining their reserve requirement, due to imperfect substitute (Bernanke 

& Gertler, 1995). Hence, banks reduce the supply of loans due, resulting in a decline of capital 

formation and to low economic output. The two main conditions for the bank lending channel 

is that firms and household must be dependent on bank loans for credit and also there must also 

be an imperfect substitute for bank loans (Bernanke & Gertler, 1995). According to an 

empirical literature review of the credit channel, there are three characteristics of banks that 

influence the bank loans responsiveness to monetary shocks: bank liquidity, asset size and bank 

capitalization (Cantero-Saiz et al., 2014; Ciccarelli et al., 2015; Kashyap & Stein, 2000). 

The bank lending channel operates effectively when firms depend on bank loans for credit. In 

addition, there must be an imperfect substitution between bonds and bank loans. According to 

Kashyap and Stein (2001), the bank lending channel is more effective in small, less liquid and 

less capitalized banks or firms. This is caused by the fact that less liquid and small banks have 

limited access to external funding. Most studies have found the bank lending channel to be 

effective in emerging markets (Mahathanaseth & Tauer, 2018; Dajcman, 2016; Creel et al., 

2016). Wu et al. (2011) argued that immature financial markets in emerging markets strengthen 

the bank lending channel of monetary transmission. In contrast, Sanfilippo-Azofra et al. (2018) 

found the bank lending channel to be more effective in a country with developed financial 

markets. The main objective of the study is to determine the long and short-run effect of the 

credit channel of monetary policy transmission in the selected emerging markets. In addition, 

the study determines the direction of causality between bank loans and other macroeconomic 

variables in the selected emerging markets. 

There is inconclusive evidence on the existence of the bank lending channel in emerging 

markets. Simpasa et al. (2014) and Ground and Ludi (2006), did not find the existence of the 

bank lending channel in Zambia and South Africa, respectively. On the other side, there are 
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numerous studies that have found the existence of the bank lending channel in emerging 

markets, (Gambacorta & Marques-Ibanez, 2011; Ekomane & Benjamin, 2016; Caporale et al., 

2016; Obafemi & Ifere, 2015; Ogbulu & Torbira, 2012). In addition, most studies have 

investigated the importance of the credit channel in developed countries, however, there are 

relatively few studies that have been conducted in emerging countries and in less developed 

countries (Mahathanaseth & Tauer, 2018). The present study contributes to the existing body 

of knowledge by employing the panel Autoregressive Distributed Lag (PARDL), unlike most 

recent studies that have investigated the bank lending channel of monetary policy in emerging 

and developed countries which utilized the Vector Autoregressive Model (VAR). 

2. Theoretical Framework 

The credit channel of monetary policy transmission consists of two subsections: the bank 

lending channel and the balance sheet channel. The credit channel is the process through which 

monetary policy affects economic variables through credit (Bernanke and Gertler, 1995). 

According to Kashyap and Stein (1994), there are three assets upon which monetary policy can 

be propagated: through (i) money, (ii) publicly issued bonds and (iii) intermediated loans. 

There are three main conditions through which the credit channel operates: (i) the central bank 

use the short-term interest rate to influence prices and national income; (ii) the central bank 

must be able to induce economic variables via the reserve requirements and (iii) lastly, there 

must be an imperfect substitute of bank loans and publicly issued bonds. 

2.1. The bank lending channel 

The paper employs the traditional bank lending channel by Bernanke and Blinder (1988). 

According to the theory tightening monetary policy drain banks required reserves and deposits, 

with consequently a fall in investment, consumption and finally a decline in inflation and 

national output. There are three main requirements the bank lending channel must meet for it 

to function effectively: (i) the must be no perfect substitute for intermediated bank loans and 

open-market bonds for firms on the liability side of their balance sheets. Simply stated, firms 

must depend on commercial banks for credit; (ii) there must be imperfect price adjustment that 

prevents monetary policy innovation from being neutral. When prices alter frictionless, a 

deviation in nominal reserves will be met with an equal adjustment in prices, and both firms 

and banks balance sheets will remain the same in real terms. (iii) the central bank must be able 

to affect the supply of bank loans by altering the number of their reserves through changes in 
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the policy rate. That is banks must not be able to completely protect its lending activities from 

shocks to reserves, either by paring its net holdings of bonds.  

Bernanke (1986) found that shocks of credit shift aggregate out. In another study, Bernanke 

and Blinder (1990) found monetary policy shocks to be propagated through money supply and 

credit (bank loans) to other macroeconomic variables. In the following paper, Bernanke and 

Blinder (1992) found bank loans to contract in response to an increase in the Federal Reserve 

rate. The decline in the loans led to a decline in investment and aggregate output. There seems 

to be a consensus in the effectiveness of the bank lending channel, as Bernanke and Gertler 

(1995) employed a VAR model, and observed the presence of the bank lending channel. There 

appears to be solid empirical literature that shows that restrictive monetary policy reduces the 

loan supply and aggregate output (Romer & Romer, 1990). They observed that loans adjust 

gradually following a shift in the monetary policy rate.  

Kashyap and Stein (2000) made a huge contribution to the traditional theory of Bernanke and 

Blinder (1988) by employing microdata to examine the bank lending channel of monetary 

policy transmission. That study categorized banks and firms according to their size, liquidity, 

and capital. Small firms with less liquidity and capital seem to respond more to tightening 

monetary policy transmission since they have limited substitute for bank credit. In contrast, 

large firms seem to be less responsive to monetary shocks as they could acquire finance from 

nonbank intermediaries, public debt and commercial paper (Gertler & Hubbard, 1988). In a 

similar study, Gertler and Gilchrist (1994) examined the impact of the monetary policy on 

small and large manufacturing firms. Small firms were found to be distorted by tightening 

monetary policy shock, whereas large firms were able to substitute bank loans by public debt 

and commercial paper.  

In a recent work, Disyatat (2011) provided an important contribution to the theory of traditional 

bank lending. He argued that the bank lending channel is influenced by demand for loans, 

rather than its supply. According to Disyatat (2011), bank reserves are not affected by changes 

in the policy rate, since banks keep more reserve than the requirement to cushion against 

unexpected shocks. Hence, the requirement of the traditional bank lending does not hold if 

bank reserves are more than required. Most of the studies on the bank lending channel have 

been conducted in advanced economies, yet a few have been conducted in emerging and less 

developed countries. The current study will follow the traditional bank lending channel by 

Bernanke and Blinder (1988) in the selected emerging markets. 
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2.2. The balance sheet channel 

The balance sheet channel assumes that interest rate charge to a borrower is determined by the 

borrower’s financial position. A borrower with less liquid assets and less profitable security to 

safeguard the loan is charged more. Changes in the borrower’s financial position influence the 

status of debtor’s balance sheet. Hence, changes in financial position of debtors are translated 

into their investment and spending decision. Apergis and Alevizopoulou (2012) argued that 

monetary policy shocks may influence the balance sheet channel indirectly or directly. For 

example, an indebted householder is further impoverished by a contractionary monetary policy. 

The cost of financing the debt will rise automatically due to the rise in the monetary policy 

rate, and consequently a fall in the borrower’s consumption patterns. Aggregate demand will 

fall causing low inflation. Contractionary monetary policy indirectly influences consumers, by 

increasing the opportunity cost of purchasing goods relative to saving. 

According to Mishkin (2001), asymmetric information obstacle in credit markets provides a 

transmission channel that operates through stock prices. The balance sheet channel operates 

through the effect of stock prices on firms balance sheets. Moral hazard and adverse selection 

are worsened by lower net worth in lending to firms. It is a high risk for banks to lend to firms 

with lower net worth since they do not have sufficient collateral for the loans. A decrease in 

net worth causes a rise in the adverse selection and moral hazard obstacle, and hence causes a 

decline to firms lending. The lower net worth of firms increases the probability of borrowers 

to default on their payment hence decreases the lending and investment spending. Tightening 

monetary policy decrease stock prices and firms net worth, leading to an increase in moral 

hazard and adverse selection effect and leading to a contraction in lending. Lower lending then 

leads to lower investment spending and aggregate spending (Mishkin, 2001). 

In addition, the balance sheet channel operates through consumer household wealth effects. 

Tightening monetary policy decreases stock prices and the value of household wealth, and thus 

decreases the lifetime resources of consumers and leads to a decrease in consumption (Mishkin, 

2001). Cohen-Cole and Martinez-Garcia (2013) employed the DSGE model in Chile to 

investigate the balance sheet channel and Angelopoulou and Gibson (2009) used a panel of UK 

manufacturing firms to examine the presence of the balance sheet channel. The empirical 

literature indicates the existence of the found it to be effective. Restrictive monetary policy 

weakens banks reserve, hence reducing credit and investment. Bougheas et al. (2006) examined 

the presence of the balance sheet channel in the United Kingdom. The paper investigates the 
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impact of tightening monetary policy on a firm’s access to external sources of finance in the 

United Kingdom using microdata of 15000 UK firms during the 1990s. The balance sheet was 

found to be effective and firms’ characteristics (size, capitalization and liquidity) influence the 

propagation of monetary policy transmission. In a similar study, balance sheet channel.   

3. Empirical literature 

The study of the bank lending channel of monetary policy transmission was first conducted in 

the United States in the 1990s and followed by several studies from European countries. 

Dajcman (2016) investigated the credit channel of monetary policy transmission in Slovenia 

for European countries. The paper employed quarterly data, spanning from 2008 to 2014, to 

estimate two regressions using the Vector Auto Regression (VAR) model. The result found the 

interest rate channel and the bank lending channel to be effective in European countries. In an 

alternative study, Gertler and Gilchrist (1994) used microdata from manufacturing firms in the 

USA. The empirical literature confirmed Kashyap and Stein (2000) results, according to which 

firm’s characteristics influence monetary policy transmission. Small and less liquid firms are 

more responsive to monetary policy transmission.  

In a similar study, Vera (2012) employed the VAR model to demonstrate the decline of bank 

loans in response to monetary policy innovation. The paper used alternative orderings of 

variables to show that the bank lending was weak in the United States. These results are due to 

the changes in the financial sector; banks have increased in size and they tend to keep more 

reserves than stipulated to safeguard their business. The bank lending in developed countries 

is less effective compared to emerging markets. Creel et al. (2016) employed the VAR to 

examine the pass-through effect of the European Central Bank (ECB) monetary policy on 

interest rates and bank loans during the financial crisis of 2007-2009. The interest rate and bank 

lending channel were found to be effective, however, the unconventional policies were not 

effective. Also, Florio (2006) investigated the propagation of monetary policy in Italy for the 

period 1982-1998. The paper employed a two-step OLS procedure and the results suggest the 

importance of the bank lending channel. 

Heryan and Tzeremes (2017) employed the generalized method of moments to investigate the 

importance of bank lending in European countries for the period 1999 to 2012. For the 

estimation of the bank lending channel, banks were categorized according to size, liquidity, 

and capitalization. The main objective of their study was to analyze the effect of monetary 

policy rate and monetary aggregate on the bank lending channel. The findings of the paper 
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confirmed the results of Kashyap and Stein (2000): less liquid banks are more responsive to 

monetary policy shocks. 

There seem to be mixed evidence on the bank lending channel in the USA and in the European 

countries. Banks that have less liquidity, and are small and less capitalized are worsened by 

tightening monetary policy. In contrast, firms and borrowers that are bank-dependent for loan 

supply also amplify monetary policy transmission. The empirical evidence indicates that bank 

loans’ response to monetary policy shocks is effective in an international context, especially in 

countries where firms and banks have less direct access to financial markets (Peek & 

Rosengren, 2013). In another study Brissimiss and Delis, (2009) found the bank lending 

channel to be effective in Japan and Greece. However, it was found to be ineffective in the 

United Kingdom and the USA. Although, there are mixed results on the effectiveness of the 

credit channel in developed countries most of the studies have found it to be effective in 

developed countries (Rey, 2015; Kandrac, 2012; Kumamoto and Zhuo, 2017). 

There is a lack of studies in emerging markets that have investigated the effectiveness of the 

bank lending channel in monetary policy transmission. Walia and Raju (2014) employed the 

VAR model to investigate the monetary policy transmission in India. Their study found the 

bank lending channel to be vital and effective in the monetary policy transmission process. 

These results are aligned with the theory, as in emerging markets there is an imperfect 

substitution of credit by banks in other sectors. Rahman and Ahmed (2014) also ascertained 

the monetary policy transmission in Bangladesh for the period 1999 to 2013. The analysis 

confirmed the existence of the exchange rate channel and credit channel to be more effective. 

The asset price channel and the interest rate works but are less effective.  

In another emerging market, Rashid and Rahman (2015) examined monetary policy 

transmission in Bangladesh for the period 1998Q1 to 2013Q1. The exchange rate channel and 

the credit channel were found to be strong and effective in the transmission of monetary policy. 

However, the interest rate channel of monetary policy seems to be weak. Collectively, the 

monetary policy transmission influence output and inflation. Ifeakachukwu and Olufemi 

(2012) employed the VAR model to examine monetary policy transmission in Nigeria. Also, 

in this analysis, the bank lending seems to be strong in the transmission of monetary policy. 

Tabak et al. (2016) examined the monetary transmission mechanism in Brazil for BRICS 

(Brazil, Russia, India, China, and South Africa) countries. The study employed panel data and 

GMM Models and microdata over the period 2000-2012. The empirical results suggest that 
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growth in loans as a result of the monetary expansion is non-linear and inverted U-shaped. 

Fernald et al. (2014) also ascertained the effectiveness of monetary policy in China for the 

period 2000 to 2013. The result suggests that monetary policy transmission in China operated 

in the same manner as in Europe and the United States. Shocks in interest rate led to changes 

in economic activity and in prices, also, it led to changes in other monetary policy in other 

countries.  

There seems to be consensus on the importance of the bank lending of monetary policy 

transmission in most of the literature. Gupta et al. (2010) investigated the bank lending channel 

in South Africa for the period 2000Q1-2004Q4. The study showed the importance of bank 

lending in monetary policy propagation. Mallick and Sousa (2012) employed the Bayesian 

Vector Autoregressive Model (BVAR) to examine monetary policy transmission. The result 

showed the effectiveness of bank lending in the transmission of monetary policy. Also, the 

monetary transmission was found to be successful in stabilizing prices and output gap in the 

short run. In consensus, Ibarra (2016) employed the VAR approach to examine the importance 

of the bank lending channel of monetary policy propagation in Mexico over the period 2004-

2013. The empirical results were aligned with the theory, restrictive monetary policy constraint 

banks reserves and hence, bank loan supply declined. The results confirm the dependency of 

other sectors of the economy for credit from banks because of imperfect substitution. Also, 

expansionary monetary policy induces a rise in credit, investment subsequently a rise in output. 

4. Methodology 

The panel ARDL is estimated using Eviews 11 to examine the long and short run effect of 

monetary policy shocks on macroeconomic variables through the bank lending channel. In 

addition, the panel VAR is estimated using STATA 14 as a robustness check. Data is retrieved 

from the International financial Statistics (IFS), compiled by the International Monetary Fund, 

from Quandl founded by Nasdaq and from Bank of International Settlement (BIS). The 

consumer price index (CPI), the lending interest rate (R), gross domestic product (RGDP) and 

the nominal effective exchange rate (NEER) for the selected emerging countries is obtained 

from the IFS. Bank loans are retrieved from the Bank of International Settlement (BIS) and the 

exchange rate is obtained from Quandl. The natural log of real GDP and NEER is taken, while 

INF is calculated as current CPI minus previous CPI divided by previous CPI multiplied by a 

hundred. Since the number of panels (N=5) and the time-span (T=68) are relatively small by 
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sufficient to apply the econometric technique and the variables are of mixed order I(1) and I(0), 

and they are stationary at first difference the panel ARDL is more appropriate.  

4.1. The panel ARDL model 

The study estimates the panel ARDL to examine the long-run and short-run relationship among 

the variables as proposed by Pesaran, Shin and Smith (1999) had shown Panel error-correction 

model. The Pool Mean Group (PMG) is estimated since it produces consistent estimate of the 

mean of the short-run coefficients by taking the simple average of individual unit coefficients. 

Secondly it permits the intercepts and short-run coefficients and error variances to differ freely 

across groups. Thirdly the long-run coefficients are the same.  

The unrestricted version for the ARDL system of equations for 𝑖 = 1,2 … . 𝑁 countries and 

for 𝑡 = 1,2 … . 𝑁 time periods may be stated in the form of equation 1, below. The PMG 

approach, ideally, requires both 𝑁 and 𝑇 to be large which enables the use of the dynamic panel 

method that is especially useful in avoiding bias in the averaging of estimators and addresses 

the problem heterogeneity. The present sample covers 68 quarterly data points and five 

emerging countries with similar volume of economy, hence one does not expect the PGM 

results to be inconsistent. 

𝑌𝑖𝑡 = ∑ 𝜏𝑖𝑗𝑌𝑖,𝑡−𝑗 + ∑ 𝛿𝑖𝑗𝑋𝑖,𝑡−𝑗 + 𝜆𝑖 + 휀𝑖𝑡

𝐹

𝑗=0

𝐸

𝑗=1

                                                                                                  (1) 

Where, Y is the dependent variable, 𝑋𝑖𝑡 is the (k x 1) vector of regressors for country  𝑖 and 𝜆𝑖 

denotes the fixed effects. The panel is allowed to be unbalanced thus m and n can vary cross 

countries. Equation 1, can be re-parameterised as an error correction system as follows: 

Δ𝑌𝑖𝑡 = 𝛼𝑖(𝑌𝑖,𝑡−1 − 𝛽𝑖𝑋𝑖,𝑡−1) ∑ 𝜃𝑖𝑗∆𝑌𝑖,𝑡−𝑗 + ∑ 𝛿𝑖𝑗∆𝑋𝑖,𝑡−𝑗 + 𝜆𝑖 + 휀𝑖𝑡

𝐹−1

𝑗=0

         

𝐸−1

𝑗=1

                                         (2) 

In equation 2,  𝛽𝑖 is the long run parameters, while 𝛼𝑖 is the group-specific speed of adjustment 

coefficient, (𝑌𝑖,𝑡−1 − 𝛽𝑖𝑋𝑖,𝑡−1) is the error correction term and 𝜃𝑖𝑗 , 𝛿𝑖𝑗, are the short-run dynamic 

coefficients. Note that the elements of β are constrained to be equivalent across all countries 

while all the dynamics and the error correction terms are free to vary. The maximum likelihood 

approach is used to estimate equation 2. The estimation of the model requires the selection of 

the appropriate lag length for the individual country equations, the Akaike Information 

Criterion was used since place a penalty if the model is over-parametrized (Liew, 2004). 
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4.1(a). Panel unit root test 

It is vital to determine the order of integration before applying the ARDL methodology for it 

allows I(0) and I(1) variables to be modelled together, one needs to ensure there are no I(2) 

variables involved in the model. To this end a battery of panel unit root tests were employed 

which included the Levin, Lin & Chu t statistic, the Im, Pesaran and Shin W-statistic, ADF - 

Fisher Chi-square and PP - Fisher Chi-square. Theoretically, these tests multiple-series unit 

root tests that have been applied to panel data structures, where the presence of cross-sections 

generates “multiple series” out of a single series. The table below, shows that inflation and the 

bank lending interest rate are both I(0), whereas the other variables are I(1) levels which satisfy 

the precondition for estimating a panel ARDL. 

Table 1: Results of panel unit roots tests 

 Levin, Lin and  Chu 
t* 

Im, Pesaran and 
Shin W-stat 

ADF - Fisher Chi-
square 

PP - Fisher Chi-square 

Variable Level 1st diff level 1st diff level 1st diff Level 1st diff 

R 
 14.616  72.145*  1.074 

-
3.69*** 33.928*  

 
20.879**    

INF -3.214*  -4.72*   43.401  134.92  

LRGDP -0.034 -2.50*** -0.130 -
13.821* 

1.392 9.728** 0.904 16.07*** 

LNEER -1.390 -
3.068*** 

-1.006 -1.98** 8.22* 11.02** 4.999 12.69*** 

  Source: Owners own calculation 

Notes 

*, ** and ***, represent the 1%, 5% and 10% significance levels 

In all the variables is was assumed fixed effects were present in the cross section component 

of the data as well as trends and intercepts, except for the unemployment rate where no effects 

were assumed. 

The overall results suggest that all the variables except for the inflation rate are I(1)  in levels 

and I(0) in first difference. In regard to the INF variable, all the tests suggest that the variable 

is stationary at level form. Hence, the variables are suitable for estimation of the panel ARDL 

model as they are I(1) and I(0) and no variable is stationary at second difference. 

Table 2: Panel ARDL (1,1,1,1,1,1) 

Long Run Relationship Dependent Variable: L 

Variable Coefficient  t-statistic Probability 

R -0.379 -4.257* 0.000 

LRGDP 19.489 15.966* 0.000 

INF -0.891 -2.592* 0.010 

LNEER 0.353 0.187 0.851 
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Short Run Relationship 

Error correction term -0.310 -8.532* 0.000 

Δ(R) -0.100 -0.976 0.330 

Δ(LRGDP) 3.400 2.447** 0.015 

Δ(INF) -0.509 -4.473* 0.000 

Δ(LNEER) 19.921 3.564* 0.000 

Constant -47.579 -5.415* 0.000 

                           Diagnostic Test – Jarque-Bera test statistic = 1.597  (probability = 0.45) 

Source: Authors’ own calculations using EVIEWS 11 

Note: *, ** represents the 1% and 5% level of significance respectively. 

 

Table 2, results reveal that a plausible long run relationship exists between bank loans (L) and 

other macroeconomic variables (R, LRGDP INF and LNEER) in the panel countries in 

question. However, no statistically significant relationship has been found for the LNEER and 

L. Table 2 shows, at a one percentage rise in the bank lending interest rate results in a 37.9% 

decline in bank loans supply. This highly elastic result confirms the notion of the crucial role 

monetary policy interest rate plays in transmitting monetary shocks through credit, in all the 

selected emerging markets. This prove the effective of the bank lending channel theory 

Bernanke and Blinder (1988) in propagating monetary policy in the selected emerging markets. 

A one percentage rise in the gross domestic product rate results in a 19.5% rise in bank loan 

supply, hence there is a positive significant impact of LRGDP to L. This is an indicator that 

increase in economic activity leads to a decline in the monetary policy interest rate which 

enables firms to aqua credit at low cost.  

In regard to the short run adjustment coefficient to the long run relationship, ie., the error 

correction term, the result suggests that on average when L deviates from its long run 

cointegrating relationship with the other variables in the previous quarter, then in the current 

year 31% of the disequilibrium is eliminated, which implies that the readjustment to 

equilibrium is quick. All the variables INF, LRGDP and LNEER has a significant impact on L 

except for the bank lending interest rate. A one percent increase in LRGDP leads to a 340% in 

L, which is according to theory and other empirical evidence. A one percent increase in INF 

causes 51% decline in L. The results are robust and according to theory, however a short-run 

must be properly examined through an alternative model such as the panel Vector 

autoregressive framework (PVAR) in emerging markets. LNEER is the main cause of L in the 

short-run, a one percent hike in LNEER leads to a 19.921% in L. 
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In order to confirm the above results Pairwise Dumitrescu Hurlin Panel Causality Tests to 

establish the long run direction causality between variables are presented in Table 4, below. 

Table 4: Pairwise Dumitrescu Hurlin Panel Causality Tests 

Null Hypothesis W-stat Zbar-stat Probability 

R does not homogeneously cause L 

L does not homogeneously cause R 

8.27259 

11.1851 

6.48600 

9.53050 

9.E-11 
0.0000 

LRGDP does not homogeneously cause L 

L does not homogeneously cause LRGDP 

43.7687 

20.9393 

43.5909 

19.7268 

0.0000 
0.0000 

INF does not homogeneously cause L 

L does not homogeneously cause INF 

8.28398 

3.43524 

6.49790 

1.42942 

8.E-11 

0.1529 

LNEER does not homogeneously cause L 

L does not homogeneously cause LNEER 

38.8942 

13.6000 

38.4954 

12.0548 

0.0000 

0.0000 

LRGDP does not homogeneously cause R 

R does not homogeneously cause LRGDP 

9.62989 

3.84330 

7.90481 

1.85597 

3.E-15 

0.0635 

INF does not homogeneously cause R 

R does not homogeneously cause INF 

3.65192 

1.54510 

1.65592 -

0.54639 

0.0977 

0.5848 

LNEER does not homogeneously cause R 

R does not homogeneously cause LNEER 

23.9874 

20.7140 

22.9131 

19.4913 

0.0000 

0.0000 

INF does not homogeneously cause LRGDP 

LRGDP does not homogeneously cause INF 

2.02004 

0.72567 

-0.04993 

-1.40296 

0.9602 

0.1606 

LNEER does not homogeneously cause LRGDP 

LRGDP does not homogeneously cause LNEER 

11.6926 

26.2028 

10.0610 

25.2289 

0.0000 

0.0000 

LNEER does not homogeneously cause INF 

INF does not homogeneously cause LNEER 

4.58100 

4.29195 

2.62711 

2.32495 

0.0086 
0.0201 

 

The above results suggest that the bank loans supply causes the bank lending interest rate which 

is statistically significant at 1% significance level. The Dumitrescu Hurlin Panel Causality Test 

confirm a bilateral relationship between gross domestic product and bank loan supply to private 

sector. There is a bilateral causality between the nominal effective exchange rate and the bank 

loans supply to the private sector. According to the Dumitrescu Hurlin Panel Causality Test 

there is no causality between the inflation rate and the bank loans supply to private sector. 

There is a unilateral causality from the bank lending interest rate to the gross domestic product 

at 10% significant level. With regards to inflation rate and the bank lending interest rate there 

is a unilateral causality from INF to R at 10% significant level. The Granger Causality test also 

confirm a bilateral causality relationship between the nominal effective exchange rate and the 

bank lending interest rate. The nominal effective exchange rate and the gross domestic product 

homogeneously cause each other, at 1% significant level. In addition, the inflation rate and the 

nominal effective exchange rate Granger cause each other at 5% significant level. However, 

the Dumitrescu Hurlin Panel Causality Test cannot confirm the causal relationship between the 
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inflation rate and gross domestic product. The Dumitrescu Hurlin Panel Causality Test confirm 

that monetary policy is effective in influencing macroeconomic variable in the long-run. 

Diagnostic test was performed to determine the significant, robust and reliability of the 

coefficients of the model. The normality test was performed to determine if residuals are 

normally distributed. The normality test is satisfied as the Jarque Berra statistics is 3 and the 

probability is above ten percent. In addition the degree of autocorrelation was measured and 

for all the variables the level was below 60% hence multicollinearity is not a problem. 

4.2. The panel VAR model 

A panel VAR Model consists of endogenous and interdependent variables, both in a static and 

in a dynamic manner, while in some relevant cases, exogenous variables could be included and 

it adds a cross sectional heterogeneity to the framework (Canova & Cicarrelli, 2013). Most 

studies that have been conducted in emerging and developed countries to investigate the credit 

channel have used the VAR Model (Obafemi & Ifere, 2015, Ciccarelli et al., 2015). The VAR 

Model treats all variables as endogenous and interdependent both in a static and dynamic 

manner (Ramey and Shapiro, 1998). The PVAR model is one of the latest models, which 

combines both the characteristics of panel data and the VAR model.  The PVAR model is 

suitable for ascertaining the response of bank loans to monetary policy shocks since, (i) it 

captures both dynamic and static interdependencies, (ii) easily incorporates time variations in 

the coefficients and in the variance of the shocks, (iii) treats the links across units in an 

unrestricted fashion, and (iv) accounts for cross sectional dynamic heterogeneities (Canova & 

Cicarrelli, 2013).  

A PVAR model is regarded as superior to the VAR model since it does not waste the degrees 

of freedom (Seleteng & Motelle, 2016). Similar to the VAR model a PVAR also does not have 

theoretical background. Following the work of Dajcman (2013); the control variables used in 

this analysis include; bank loans (CR), monetary policy rate (R), the nominal exchange rate 

(NEER), inflation rate (INF), gross domestic product (GDP) and the money supply (M2). The 

PVAR model is specified as follows: 

𝑍𝑖𝑡 =  𝛹0 + 𝛹1𝑍𝑖,𝑡−1 + 𝛹2𝑍𝑖,𝑡−2 + ⋯ + 𝛹𝑝𝑍𝑖,𝑡−𝑝 + 휀𝑖𝑡                                                                (1) 

Where Z_it represents a (5×1) vector of system variables (L, R, INF, GDP, NEER and M2), 

Ψ_0 is a (5×1) vector of constants, Ψ_(1,2,…,s) is a (5×5) matrix of coefficient estimates, ε is 

a (5×1) vector of the white noise error term, whereas i is a cross-sectional identifier and s is the 
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maximum lag length of each variable selected in accordance with the Schwarz Bayesian 

Criterion (SBC) and the Akaike Information Criterion (SBC). The emerging countries used in 

the model are Brazil (1), Chile (2), Russia (3) and South Africa (4). 

4.2(a). The panel VAR results 

The panel VAR is estimated using the same data as discussed in the panel ARDL model. The 

study utilises panel unit root tests to determine if variables are stationary or not and analyse the 

integration properties of data through the Im Pesaran and shin, and the Levin, Lin and Chu. 

The graphical analysis of the data series in level form revealed that data series of almost every 

variable is non-stationary, however, after converting these variables into the first difference, 

the series became stationary, i.e., I(1). The panel unit root results for both the PVAR and 

PARDL are not presented in this paper but available upon request from the author(s). Asterio 

and Hall (2016) assert that determining the order of integration is extremely important as one 

proceeds to estimate cointegration tests. The empirical results of the PVAR are first discuss in 

this section. 

The BIC is minimum at first lag by -627.252; the AIC is minimum at first lag by -91.52711 

and the HQIC is minimum at first lag by -305.8058. Hence, a first order panel VAR is estimated 

as suggested by all the lag selection criterion. The panel VAR model satisfied the stability 

condition as all modulus lied inside the unit root circle and the eigenvalue is less than one as 

shown below: 
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Table 2: Eigenvalue stability 

condition 

Figure 2: Roots of the companion matrix 

   Eigenvalue stability condition 

 

  +----------------------------------+ 

  |      Eigenvalue      |           | 

  |   Real     Imaginary |  Modulus  | 

  |----------------------+-----------| 

  |  .9088892          0 |  .9088892 | 

  |   .748334          0 |   .748334 | 

  |  .1373552  -.6691372 |  .6830894 | 

  |  .1373552   .6691372 |  .6830894 | 

  |  .4840706          0 |  .4840706 | 

  |  .1790841          0 |  .1790841 | 

  +----------------------------------+ 

   All the eigenvalues lie inside the 

unit circle. pVAR satisfies 

stability condition. 

 

 

The study estimates a panel VAR model comprising of stationary variables DL, DLogGDP, 

INF, DLogM2, R and DLogNEER for a period of 2000Q1 to 2016Q4. The lag order of one is 

utilized, as suggested by the lag selection criterion. The ordering of variables follows that of 

Munyengwa (2012), where the most exogenous variable is placed first. According to literature, 

a VAR may be estimated in levels form if it satisfies all diagnostic tests (Charemza & 

Deadman’s, 1992). However, anti-advocates of the level form VAR model criticize it for 

producing an unstable model and bias impulse response function and forecast-error variance 

decomposition (Gujarati, 2004). The level form panel VAR model is rejected since it failed the 

diagnostic test of stability. The study continues to estimate a panel VAR model comprising of 

I(0) variables and it passes the diagnostic tests. The coefficients and signs of variables conform 

to theory and are statistically significant. The panel VAR model is shown in Appendix 2B.  

The impulse response function derived from the panel VAR are shown in Figure 1 below. 
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Figure 3: Impulse response function panel VAR model 

 

Source: Estimated by the researcher 

The impulse response derived from the panel VAR are discussed above. The null hypothesis 

that the monetary policy rate does not decrease bank loans supply is rejected and the alternative 

hypothesis is accepted. A one standard deviation shock of monetary policy shock induces an 

increase in bank loan supply. As expected after the second quarter, bank loans decline which 

implies they respond with a one period lag to monetary policy shock. The results are consistent 

with Bernanke and Blinder’s (1988) theory of the bank lending channel. In addition there is a 

negative relationship between the economic activity and the lending interest rate which is 

consistent with theory. The inflation rate responds with a lag to monetary policy shocks. After 

a one standard deviation shock, the inflation rate increase is highly elastic, with about 3%-4% 

rise in inflation immediately to a 1% shock, and reaches its maximum at the second lag. The 

response of the inflation rate to monetary policy rate is consistent with contemporary theory. 
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5. Conclusion and policy recommendation 

Overall, both the bank lending and interest rate channels appear to work consistently with 

economic theory, thus implying the monetary policy actions are predictable and since all five 

economies adopted inflation targeting over the period under investigation, it is advisable for 

them to continue to develop innovations for greater efficiency in the conducting of monetary 

policy. This will further assist the more inelastic variables to become more responsive. 

Furthermore, the successful outcomes that these five emerging economies have attained calls 

of other emerging economies who have not as yet adopted IT to follow suit. Due to the lack of 

data on the available databases, the balance sheet channel of monetary policy could not be 

investigated. Perhaps future research could start constructing balance sheet time series data by 

focusing on a small open economy like South Africa, which has about four dominant banks 

whose balance sheets are available in the public domain. 
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Appendix 

Descriptive statistics 

 

 L R LOGRGDP INF LOGNEER 

 Mean  44.43676  10.24915  10.44346  1.531474  4.556858 

 Median  50.75000  8.000000  11.15836  1.400674  4.583274 

 Maximum  82.20000  41.00000  13.45379  8.106784  5.020698 

 Minimum  8.500000  0.500000  5.129916 -2.440315  3.989414 

 Std. Dev.  22.51535  6.631783  2.652689  1.220565  0.207365 

 Skewness -0.194797  1.054776 -1.052308  1.531178 -0.562296 

 Kurtosis  1.609895  3.982751  2.712823  7.726986  3.247335 
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 Jarque-Bera  29.52583  76.72676  63.91827  449.4010  18.78329 

 Probability  0.000000  0.000000  0.000000  0.000000  0.000083 

      

 Sum  15108.50  3484.710  3550.776  520.7012  1549.332 

 Sum Sq. Dev.  171853.0  14909.40  2385.462  505.0353  14.57708 

      

 Observations  340  340  340  340  340 

 

 

 

The Correlat ion matrix  

 L INF R logNEER logRGDP 

L 1.0000     

INF -0.1931 1.0000    

R -0.0459 0.1861    1.0000   

logNEER -0.3337   -0.0458   -0.4172    1.0000  

logRGDP 0.5654    0.2307    0.4430   -0.3702    1.0000 

 

 

 

 

 

 

 

 

The Panel ARDL    PMG Model 

 
Dependent Variable: D(L)   
Method: ARDL    
Date: 05/28/19   Time: 22:52   
Sample: 2 340    
Included observations: 335   
Dependent lags: 1 (Fixed)   
Dynamic regressors (1 lag, fixed): I  INF  LOGNEER LOGRGDP             
Fixed regressors: C   

     
     



Page 23 of 28 
 

Variable Coefficient Std. Error t-Statistic Prob.*   
     
      Long Run Equation   
     
     R -0.378764 0.088969 -4.257236 0.0000 

LOGRGDP 19.48877 1.220675 15.96556 0.0000 
INF -0.890753 0.343647 -2.592057 0.0100 

LOGNEER 0.352913 1.882280 0.187492 0.8514 
     
      Short Run Equation   
     
     COINTEQ01 -0.310029 0.036336 -8.532277 0.0000 

D(R) -0.099589 0.102036 -0.976018 0.3298 
D(LOGRGDP) 3.399877 1.389670 2.446535 0.0150 

D(INF) -0.508637 0.113707 -4.473233 0.0000 
D(LOGNEER) 19.92097 5.590201 3.563552 0.0004 

C -47.57929 8.785831 -5.415457 0.0000 
     
     Mean dependent var 0.332239     S.D. dependent var 6.342267 

S.E. of regression 2.297570     Akaike info criterion 4.144511 
Sum squared resid 1615.322     Schwarz criterion 4.527405 
Log likelihood -670.5669     Hannan-Quinn criter. 4.297078 

     
     *Note: p-values and any subsequent tests do not account for model 

        selection.   
 
 

 

The Pairwise Granger Causality Tests 
 
 

Pairwise Dumitrescu Hurlin Panel Causality Tests 

Date: 06/24/19   Time: 15:30 

Sample: 1 340  

Lags: 2   
    
     Null Hypothesis: W-Stat. Zbar-Stat. Prob.  
    
     R does not homogeneously cause L  8.27259  6.48600 9.E-11 

 L does not homogeneously cause R  11.1851  9.53050 0.0000 
    
     LOGRGDP does not homogeneously cause L  43.7687  43.5909 0.0000 

 L does not homogeneously cause LOGRGDP  20.9393  19.7268 0.0000 
    
     INF does not homogeneously cause L  8.28398  6.49790 8.E-11 

 L does not homogeneously cause INF  3.43524  1.42942 0.1529 
    
     LOGNEER does not homogeneously cause L  38.8942  38.4954 0.0000 

 L does not homogeneously cause LOGNEER  13.6000  12.0548 0.0000 
    
     LOGRGDP does not homogeneously cause R  9.62989  7.90481 3.E-15 

 R does not homogeneously cause LOGRGDP  3.84330  1.85597 0.0635 
    
     INF does not homogeneously cause R  3.65192  1.65592 0.0977 

 R does not homogeneously cause INF  1.54510 -0.54639 0.5848 
    
     LOGNEER does not homogeneously cause R  23.9874  22.9131 0.0000 

 R does not homogeneously cause LOGNEER  20.7140  19.4913 0.0000 
    
     INF does not homogeneously cause LOGRGDP  2.02004 -0.04993 0.9602 

 LOGRGDP does not homogeneously cause INF  0.72567 -1.40296 0.1606 
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     LOGNEER does not homogeneously cause 

LOGRGDP  11.6926  10.0610 0.0000 
 LOGRGDP does not homogeneously cause 
LOGNEER  26.2028  25.2289 0.0000 

    
     LOGNEER does not homogeneously cause INF  4.58100  2.62711 0.0086 

 INF does not homogeneously cause LOGNEER  4.29195  2.32495 0.0201 
    
    

 
 

The Normality Test 

 

The panel VAR model 

Lag length seletion criterion 

Selection order criteria 

 Sample:  7 - 67                                   No. of obs      =       305 

                                                   No. of panels   =         5 

                                                   Ave. no. of T   =    61.000 

 

  +--------------------------------------------------------------------------+ 

 

  |   lag |    CD          J      pvalue     MBIC       MAIC       MQIC      | 

  |-------+------------------------------------------------------------------| 

  |     1 |  .9908869   197.6847   .0020095  -626.0402  -90.31531   -304.594 | 

  |     2 |  .9962032   148.3998   .0060397  -469.3938  -67.60015  -228.3092 | 

  |     3 |  .9977034   113.5553   .0013002  -298.3072  -30.44472  -137.5841 | 

  |     4 |   .999584   47.99211   .0872482  -157.9391  -24.00789  -77.57757 | 

  +--------------------------------------------------------------------------+ 

Granger causality test 

panel VAR-Granger causality Wald test 

0
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-6 -4 -2 0 2 4 6

Series: Residuals
Sample 1 340
Observations 335

Mean      -2.41e-15
Median  -0.056485
Maximum  6.509700
Minimum -6.690613
Std. Dev.   2.199157
Skewness   0.034805
Kurtosis   3.504865

Jarque-Bera  3.625461
Probability  0.163208
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    Ho: Excluded variable does not Granger-cause Equation variable 

    Ha: Excluded variable Granger-causes Equation variable 

  +-----------------------------------------------------+ 

  | Equation\Excluded    |    chi2     df   Prob > chi2 | 

  |----------------------+------------------------------| 

  |DL                    |                              | 

  |              DlogGDP |     55.620    1        0.000 | 

  |                  INF |     23.713    1        0.000 | 

  |               DlogM2 |    107.757    1        0.000 | 

  |                    R |      4.525    1        0.033 | 

  |             DlogNEER |     34.264    1        0.000 | 

  |                  ALL |    208.495    5        0.000 | 

  |----------------------+------------------------------| 

  |DlogGDP               |                              | 

  |                   DL |      1.225    1        0.268 | 

  |                  INF |     38.132    1        0.000 | 

  |               DlogM2 |     84.931    1        0.000 | 

  |                    R |      4.640    1        0.031 | 

  |             DlogNEER |     34.849    1        0.000 | 

  |                  ALL |    193.809    5        0.000 | 

  |----------------------+------------------------------| 

  |INF                   |                              | 

  |                   DL |      1.194    1        0.275 | 

  |              DlogGDP |    109.563    1        0.000 | 

  |               DlogM2 |    309.433    1        0.000 | 

  |                    R |     23.385    1        0.000 | 

  |             DlogNEER |      0.363    1        0.547 | 

  |                  ALL |    400.848    5        0.000 | 

  |----------------------+------------------------------| 

  |DlogM2                |                              | 

  |                   DL |      0.398    1        0.528 | 

  |              DlogGDP |     50.951    1        0.000 | 

  |                  INF |     12.130    1        0.000 | 

  |                    R |      1.392    1        0.238 | 

  |             DlogNEER |    141.140    1        0.000 | 

  |                  ALL |    177.669    5        0.000 | 

  |----------------------+------------------------------| 

  |R                     |                              | 

  |                   DL |      0.763    1        0.382 | 

  |              DlogGDP |     39.621    1        0.000 | 

  |                  INF |     11.740    1        0.001 | 

  |               DlogM2 |     74.406    1        0.000 | 

  |             DlogNEER |    126.050    1        0.000 | 

  |                  ALL |    184.011    5        0.000 | 

  |----------------------+------------------------------| 

  |DlogNEER              |                              | 

  |                   DL |      0.073    1        0.787 | 

  |              DlogGDP |      5.990    1        0.014 | 

  |                  INF |      5.530    1        0.019 | 

  |               DlogM2 |    121.383    1        0.000 | 

  |                    R |      0.004    1        0.948 | 

  |                  ALL |    279.861    5        0.000 | 

  +-----------------------------------------------------+ 
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The panel VAR model 

Panel vector autoregresssion 

GMM Estimation 

Final GMM Criterion Q(b) =      .628 

Initial weight matrix: Identity 

GMM weight matrix:     Robust 

                                                   No. of obs      =       325 

                                                   No. of panels   =         5 

                                                   Ave. no. of T   =    65.000 

------------------------------------------------------------------------------ 

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

DL           | 

          DL | 

         L1. |   .4728148   .0515567     9.17   0.000     .3717655    .5738641 

     DlogGDP | 

         L1. |   5.605197   .7515772     7.46   0.000     4.132133    7.078261 

         INF | 

         L1. |   .2048523   .0420673     4.87   0.000     .1224019    .2873026 

      DlogM2 | 

         L1. |  -9.461448   .9114537   -10.38   0.000    -11.24786   -7.675032 

           R | 

         L1. |  -.0201245   .0094607    -2.13   0.033    -.0386671   -.0015819 

    DlogNEER | 

         L1. |   5.192635   .8870914     5.85   0.000     3.453967    6.931302 

-------------+---------------------------------------------------------------- 

DlogGDP      | 

          DL | 

         L1. |  -.0042643    .003853    -1.11   0.268     -.011816    .0032874 

     DlogGDP | 

         L1. |   .9073734   .0771819    11.76   0.000     .7560996    1.058647 

         INF | 

         L1. |   .0232467   .0037646     6.18   0.000     .0158682    .0306252 

      DlogM2 | 

         L1. |  -.7124503   .0773074    -9.22   0.000      -.86397   -.5609305 

           R | 

         L1. |  -.0013681   .0006351    -2.15   0.031    -.0026129   -.0001233 

    DlogNEER | 

         L1. |   .4774483   .0808781     5.90   0.000     .3189301    .6359664 

-------------+---------------------------------------------------------------- 

INF          | 

          DL | 

         L1. |  -.0510617   .0467298    -1.09   0.275    -.1426504     .040527 

     DlogGDP | 

         L1. |  -8.565206   .8182885   -10.47   0.000    -10.16902    -6.96139 

         INF | 

         L1. |   .2683336   .0482762     5.56   0.000     .1737141    .3629532 

      DlogM2 | 

         L1. |   20.10406    1.14288    17.59   0.000     17.86406    22.34407 

           R | 
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         L1. |   .0409277   .0084634     4.84   0.000     .0243397    .0575156 

    DlogNEER | 

         L1. |  -.7090091   1.176833    -0.60   0.547    -3.015559    1.597541 

-------------+---------------------------------------------------------------- 

DlogM2       | 

          DL | 

         L1. |  -.0021959   .0034801    -0.63   0.528    -.0090167    .0046249 

     DlogGDP | 

         L1. |   .4504065      .0631     7.14   0.000     .3267327    .5740803 

         INF | 

         L1. |    .011982   .0034404     3.48   0.000      .005239     .018725 

      DlogM2 | 

         L1. |   .3728034   .0647176     5.76   0.000     .2459591    .4996476 

           R | 

         L1. |  -.0007639   .0006474    -1.18   0.238    -.0020328     .000505 

    DlogNEER | 

         L1. |   .8213144   .0691328    11.88   0.000     .6858167    .9568121 

-------------+---------------------------------------------------------------- 

R            | 

          DL | 

         L1. |   .0617114   .0706617     0.87   0.382     -.076783    .2002057 

     DlogGDP | 

         L1. |   8.870553    1.40925     6.29   0.000     6.108474    11.63263 

         INF | 

         L1. |   .2483393   .0724781     3.43   0.001     .1062848    .3903938 

      DlogM2 | 

         L1. |  -14.19258   1.645347    -8.63   0.000     -17.4174   -10.96776 

           R | 

         L1. |   .8943902   .0175823    50.87   0.000     .8599295    .9288509 

    DlogNEER | 

         L1. |  -20.71092   1.844712   -11.23   0.000    -24.32649   -17.09535 

-------------+---------------------------------------------------------------- 

DlogNEER     | 

          DL | 

         L1. |  -.0004526   .0016737    -0.27   0.787    -.0037331    .0028278 

     DlogGDP | 

         L1. |  -.0714429   .0291918    -2.45   0.014    -.1286577   -.0142281 

         INF | 

         L1. |   .0041872   .0017806     2.35   0.019     .0006974    .0076771 

      DlogM2 | 

         L1. |  -.4370779   .0396716   -11.02   0.000    -.5148328   -.3593229 

           R | 

         L1. |  -.0000263   .0004017    -0.07   0.948    -.0008136    .0007611 

    DlogNEER | 

         L1. |   -.320627   .0460469    -6.96   0.000    -.4108774   -.2303767 

------------------------------------------------------------------------------ 

Instruments : l(1/5).(DL DlogGDP INF DlogM2 R DlogNEER) 
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