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Can The Level Of The Monetary Policy Rate Alter The Bank Lending Channel? Evidence From An 

Emerging Market 

 

 

SUMMARY 

 

This paper examines the impact of Colombia’s sharp monetary policy shifts between 2016 and 2023 on 

the bank lending channel (BLC) in a small emerging economy. During this period, the policy rate 

fluctuated by 11.5 percentage points, from a pandemic-induced low to a historic peak in early 2023. 

Leveraging a novel quantile regression approach, we analyze how these fluctuations influence the BLC 

across different segments of the credit market. Our findings confirm the presence of the BLC across all 

percentiles, though its effect weakens at higher percentiles. Furthermore, key bank characteristics—such 

as liquidity, size, and capitalization—play a crucial role in shaping the BLC, with varying effects 

depending on the type of credit considered.

 

JEL: E51, E58 

 

Key words: bank lending channel, dynamic panel. 

 

 

1. INTRODUCTION 

 

Recently Colombia’s financial intermediaries have faced sharp contrasts in macro-financial conditions in 

a short period of time. Since the declaration of a pandemic in March 2020, the Colombian financial system 

faced significant challenges arising from the containment and the greater materialization of financial and 

non-financial risks (particularly credit risk) on the balance sheet of credit institutions, which led to 

recourse to the flexibility of prudential regulation to provide relief to affected debtors.  

 

The persistence and depth of the shock led to rapid action by the central bank to reduce your interest rate 

to a low of 1.75% in September of that year, to exert a counter-cyclical boost and favor liquidity 

conditions. Broadly expansionary monetary conditions contributed to a rapid recovery of economic 
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growth in 2021, which allowed normalizing the monetary policy stay reaching 3% at the end of this year 

and start a gradual dismantling of the relief package to debtors.  

 

The expectation of accelerated growth in 2022 contrasted with the surprise start of tensions between 

Russia and Ukraine, which quickly escalated to transmit to the global economy as a supply shock. Inflation 

in Colombia was strongly influenced by this external shock and added to the strong dynamism of domestic 

demand brought it to historically high levels, in May it reached 9.1% higher than the historical record and 

surprised closing year at 13.1%. The monetary policy rate also reached historic records reaching 12% in 

December 2022. 

 

Inflation peaked in March 2023 (13.3%) and the monetary policy ceiling was reached shortly thereafter 

in May 2023 (13.25%). In a period of just over 24 months, Colombia faced the historic minimum and 

maximum of the monetary policy rate (a range of 11.75 pp). In fact, as Figure 1 shows, 83% of the 

distribution of the monetary policy rate analyzed between January 2006 and April 2024 (220 months) is 

between 2.6% and 9.8%, less than 14% corresponds to the ranges between 2.6% and over 9.8%.  

 

Figure 1. Monetary policy rate 

 
Source: own elaboration, based on Colombia Central Bank 

 

In Colombia, the evidence for BLC is strong, but it has not been evaluated -as far as we know- for this 

limiting behavior of the monetary policy rate, and how it could interact with the balance sheet of credit 

institutions and other macroeconomic factors. This work follows Apergis and Christou (2015), who 
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employ a quantile regression approach to study the BLC and the effect of considering the entire 

distribution of the monetary policy rate, so that we can observe not only the typical effect on the average, 

but local effects for different percentiles considered.  

 

Contrary to Apergis and Christou (2015), who finds that the BLC is present only in the average for Europe, 

our analysis shows that the BLC is present in all percentiles and types of loans in Colombia. This result is 

robust to different control variables, such as bank liquidity, size and capitalization. In addition, we found 

decreasing effects of the BLC as the percentile increases, suggesting that the BLC depends on the 

distribution of the variables -median and mean- regressions are quite different. In fact, we confirm that 

the evidence for Colombia also depends on the magnitude of policy change during this period and reiterate 

the importance of the distribution of policy rates in the middle of the COVID and post-pandemic period. 

 

This document begins with this introduction. Section 2 presents the BLC and the empirical literature s 

findings about it.  Section 3 shows the results of the estimation. Section 4 concludes.

 

 

2. EVIDENCE FOR THE BLC 

 

The bank lending channel (BLC) suggests that banks play a special role in the transmission of monetary 

policy. As monetary policy affects banks' funding costs, it impacts banks' lending conditions. Bernanke 

and Gertler (1995) identify three conditions for the existence of the BLC: (i) imperfect and incomplete 

credit markets that do not allow perfect substitution between internal and external sources of funding, (ii) 

imperfect substitutability between deposits and other bank liabilities, and (iii) imperfect substitutability 

between loans and other forms of external financing for firms. Moreover, the empirical literature has 

shown that the BLC depends on banks’ liquidity, capitalization, and size.  

 

Many papers point to a pass-through of monetary policy to BLC, varying by country and depending on 

the characteristics of credit institutions. For instance, Altunbas, Fazylov and Molyneux (2002) find 

support for the BLC for European Monetary Union countries. They observe that banks with lower levels 

of capitalization tend to respond more to monetary policy changes, especially in the smallest countries in 

the sample –Spain and Italy.  
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For Europe, Altunbas, Gambacorta and Marquez-Ibañez (2009) find evidence of the BLC by analyzing 

securitization and off-balance sheet operations during the 2008 financial crisis. In addition, Gambacorta 

and Marques-Ibañez (2011), for a sample of European countries, show that banks with lower levels of 

capital, high dependence on market funding and without income diversification are more sensible to the 

BLC. 

 

For Eastern European economies, Matousek and Sarantis (2009) find that the main determinants of the 

BLC are banks´ size and short-term liquidity. Joyce and Spaltro (2014) and Cahn, Duquerroy and Mullins 

(2017), find that the Bank of England's quantitative easing (QE) policy during the 2008 crisis had a 

positive effect on credit growth and asset prices.  

 

For the Netherlands, Ees, Garretsen and Sterken (1999) examine the BLC in an open economy context. 

They observe heterogeneous effects due to banks’ liquidity and size, and that the BLC is lower as banks 

demand for bonds and term-deposits is higher. Likewise, Haan (2003) finds evidence of the BLC using a 

dynamic panel and identifies asymmetries in the monetary policy transmission by loans´ size, maturity, 

and segment, and absence of the BLC for insured credit.  

 

For Italy, Gambacorta (2005) supports the existence of the BLC. Banks’ liquidity and solvency are 

relevant, while size and leverage are not. Following Gambacorta (2005) and controlling by credit market 

segments, Kakes and Sturm (2002) observe evidence of the BLC for Germany mainly in cooperatives and 

small banks. 

 

Evidence for the BLC in the US is found by Kishan and Opiela (2000) and Kashyap and Stein (2000). The 

effect decreases as banks have more liquidity, and vice versa. Also, for the US, Kashyap, Stein and Wilcox 

(1994, 1995) conclude that the BLC depends on banks´ size –higher size implies lower BLC. Moreover, 

Kashyap and Stein (2004) find that the BLC depends on the economic cycle.  

 

Considering other emerging markets, Pereraa, Ralston and Wickramanayake (2014) analyze Southeast 

Asia. They report that less liquid and leveraged credit entities are the most affected by the BLC, and that 
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securitization operations reduce the effect of the BLC. For Malaysia, Zulkhibri (2012) finds that small, 

less leveraged, and less liquid financial institutions show a higher BLC.  

 

Considering the analysis of the characteristics associated with the interest rate distribution, Apergis and 

Christou (2015) examine the existence for Europe using percentile regressions, showing that the BLC 

exists only at the mean. Indeed, the literature also delves into the configurations of monetary rules and 

their effects on the FCL, Apergis and Alevizopoulou (2012) point to evidence of the BCL under different 

configurations of monetary policy rules (including the zero lower bound) with the largest effect found 

under forward-looking rules, suggesting that the level of the rate could be a relevant factor to study versus 

the implementation of monetary policy and the FCL. 

 

For the Colombian case, Reyes, Gómez and Ojeda (2013) report that the BLC is higher in less liquid and 

small credit institutions. In addition, Gómez, Kutan, Ojeda and Ortiz (2016) find that the BLC is 

asymmetric, higher when the central bank is in a contractionary monetary policy rate stay. Other evidence 

for Colombia of the BLC is associated with the macroprudential impact on credit growth (Gambacorta 

and Murcia, 2017; Gómez, Lizarazo, Mendoza and Murcia, 2016). To our knowledge, this would be the 

first study that analyzes the effect of the level of the monetary policy rate on different aspects documented 

by the literature in Colombia for the BLC.  

 

 

3. METHODOLOGY AND DATA

 

The first difficulty to analyze the BLC is to use aggregate data. Kashyap and Stein (1995) point out that 

the usage of aggregate data is inappropriate because it assumes that the effect of the policy on each bank 

is homogeneous. Another problem for the identification of the BLC is to distinguish the relative 

movements of supply and demand of credit, given the possibility of endogeneity. For these reasons, the 

empirical literature has use panel data and banks’ characteristics such as size, liquidity, and capitalization 

as explanatory factors of the supply side, as they are unconnected to demand.  

 

Assumptions on the identification equation 
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To quantify the impact of credit guarantee coverage on loan supply, we develop a theoretical model that 

captures how financial institutions optimize their resource allocation between loan disbursements and 

alternative investments. This framework allows for the estimation of how changes in guarantees coverage 

influence credit supply, considering key factors such as funding costs, risk constraints, and monetary 

policy conditions. In this setting, a financial institution optimizes its profit by allocating resources between 

loan disbursements (𝐿!) and alternative investments (𝐼), considering funding costs, risk constraints, and 

monetary policy conditions. The objective function is: 

 

Π = 𝑟"𝐿! 	− 	𝑟!𝐷	 − 	𝐶(𝐿! , 𝐷) 	− 	𝐶(𝐿! , 𝑅) + 𝑟#𝐼 

 

Where: 

 

𝑟"  = loan interest rate. 

𝐿!  = loan disbursements (decision variable). 

𝑟$  = interest rate on deposits (funding cost). 

𝐷  = total monthly deposits. 

𝐶(𝐿! , 𝐷)  = operational and administrative costs. 

Θ(𝐿! , 𝑅)  = credit risk cost, which depends on default probability and secured loans (𝑅). 

𝑟#𝐼  = opportunity cost of lending, where  𝑟#  (monetary policy rate) affects the return on alternative 

investments. 

 

Since the bank allocates available funds between loan origination and alternative investments (𝐼): 

 

𝐿! + 𝐼 = 𝐷 + 𝐾 

 

Where 𝐾 is the bank’s own capital. Solving for  𝐼 : 

 

𝐼 = 𝐷 + 𝐾 − 𝐿! 

 

Substituting this into the profit function: 
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Π = 𝑟"𝐿! − 𝑟$𝐷 − 𝐶(𝐿! , 𝐷) − Θ(𝐿! , 𝑅) + 𝑟#(𝐷 + 𝐾 − 𝐿!) 

 

Rearranging: 

 

Π = (𝑟" − 𝑟#)𝐿! − 𝐶(𝐿! , 𝐷) − Θ(𝐿! , 𝑅) + 𝑟#(𝐷 + 𝐾) − 𝑟$𝐷 

To find the optimal loan disbursement level ( 𝐿!∗  ), take the first-order derivative of profit with respect 

to  𝐿! : 

 
∂Π
∂𝐿!

= (𝑟" − 𝑟#) − 𝐶"! − Θ"! = 0 

 

Solving for  𝑟" : 

 

𝑟" = 𝑟# + 𝐶"! + Θ"! 

 

This shows that the equilibrium loan interest rate is determined by: 

 

The monetary policy rate 𝑟#  (opportunity cost of funds). 

The marginal cost of loan origination 𝐶"! . 

The marginal risk cost Θ"! . 

 

The loan demand function is given by: 

 

𝐿! = 𝑔(𝑌, 𝑟") 

 

𝑌		 = 	𝐺𝐷𝑃 (economic activity driving demand). 

𝑟"  loan interest rate, which negatively affects demand: 

 
∂𝑔
∂𝑟"

< 0 
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Substituting the equilibrium condition  𝑟"∗ = 𝑟# + 𝐶"! + Θ"! into the demand function: 

 

𝐿! = 𝑔8𝑌, 𝑟# + 𝐶"! + Θ"!9 

 

Approximating by a linear functional form: 

 

𝐿!∗ = β& + β'𝑌 − β(8𝑟# + 𝐶"! + Θ"!9 

 

Expanding cost and risk components: 

 

𝐿!∗ = β& + β'𝑌 − β(𝑟# − β)𝐶"! − β*Θ"! 

 

From credit risk theory, we assume: 

 

Θ"! = 𝑓(δ, σ, λ) 

 

Where: 

 

𝛿  default probability (higher default risk reduces credit supply). 

𝜎  bank solvency (higher solvency relaxes credit constraints). 

𝜆  proportion of secured loans (higher collateral mitigates risk). 

 

Similarly, the marginal cost of loan origination depends on funding and operational constraints: 

 

𝐶"! = ℎ(𝑠, 𝐷) 

 

Substituting these into the disbursement equation: 

 

𝐿!∗ = β& + β'𝑌 − β(𝑟# − β)ℎ(𝑠, 𝐷) − β*𝑓(δ, σ, λ𝑅) 
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Approximating with a linear structure: 

 

𝐿!∗ = ϕ& + ϕ'𝑌 − ϕ(𝑟# + ϕ)𝑠 − ϕ*δ + ϕ+σ + ϕ,λ − ϕ-𝐷 

 

Where: 

 

ϕ'  impact of economic activity on loan demand. 

ϕ(  effect of interest rate spread on lending incentives. 

ϕ)  negative impact of default risk on credit supply. 

ϕ*  positive impact of bank solvency. 

ϕ+  mitigating effect of credit guarantees 

ϕ,  effect of deposit availability on loan origination. 

 

It is worth mentioning that data level approximations per bank or data groups improve the accuracy of the 

measurements by eliminating this assumption from the estimates. As mentioned by Haan (2003), referring 

to an analytical argument, the challenge of identifying the problems of the bank lending channel. The 

variable 𝑏) is the loan interest rate elasticity to loan demand, effect that could be different among banks. 

In such way the information contained in the heterogeneity of the panel for each 𝐿. can be exploited as a 

form of identification of the loan and other effects of the BLC, using the ‘identification through 

heterogeneity’ mentioned by Gilchrist and Zakrajšek (1998). Regarding the above, if we assumed that 𝑥' 

is the bank characteristics vector, the 𝛾 variable significance represents the existence of the BLC.

 

Percentile regression methodology for the BCL

Regarding the identifications equations argument, we follow Apergis and Christou (2015) who mentions 

that different impacts are to be expected for the BLC depending on the monetary policy rate distribution. 

We follow their panel percentile estimation to estimate the BLC in Colombia.  We use a dynamic long 

panel1 model (T>N) as shown in equation [2], where i = 1, ......, N, t = 1, ..., T, N is the number of banks 

and T the number of time periods and 𝑢.,0 the error term.  

   

 
1 For long panel where T>N, simple panel estimators are biased.  
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The change in GDP and the inflation rate are incorporated to control for demand factors, ∆l12 is the change 

in the logarithm of bank i´s total loans and ∆𝑀𝑂𝑁𝑃𝑂𝐿034(τ) is change of the monetary policy rate proxy 

derived for each percentile analyzed. Following the literature, we also include interactions between 

monetary policy and banks’ specific characteristics, 𝐵𝐶034 (size, liquidity, capitalization) and allowances. 

To control for the Covid-19 period, we include a dummy variable between March 2020 and July 2021.  

 

∆𝑙.,0 = ∆𝑙.,03' +Q𝜃4

(

45'

𝐺𝐷𝑃034 +Q𝜌4

(

45'

𝐼𝑁𝐹034 +Q𝜂4

(

45'

∆𝑀𝑂𝑁𝑃𝑂𝐿034(τ) +Q𝜎4

(

45'

𝐵𝐶034

+Q𝜎4

(

45'

	𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒𝑠034 

+Qµ4

(

45'

𝐵𝐶034 ∗ ∆𝑀𝑂𝑁𝑃𝑂𝐿034(τ) + dummy0 + 𝑢.,0			[4] 

 

As Apergis and Christou (2015) we estimate two models to estimate equation 4. For the model to evaluate 

the results at the mean (model I), we apply the Feasible Generalized Least Square estimator. For model 

II, we use the Generalized Percentile Regression estimator proposed by Powell (2022). This estimator 

uses the traditional panel data estimator in a percentile non-additive effect context and produces 

unconditional percentile treatment effects even in the presence of additional control variables. Moreover,  

 

The monetary policy rate proxy for each percentile 

To estimate the monetary policy rate proxy by percentile, we use Clarida et al. (2000)´s non-linear 

monetary policy rule [3]. Where i is the monetary policy rate in real terms, x, the output gap, and π, the 

difference between the inflation rate and its target.  

 

𝑖0 = (1 − 𝜌)[𝛼 + 𝛽𝜋0 + 𝛾𝑦0] + 𝜌𝑖03' + 𝜀0				[3] 

 

We use the same instruments as in Clarida et al. (2000) and estimates the coefficients of the instrumental 

variables quantile regression (IVQR) model introduced by Chernozhukov & Hansen (2005). We used four 

lags of the monetary policy rate, the difference between inflation and its target, the output gap, world 
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commodity price inflation and the slope of the public interest rate curve (21 instruments including the 

constant), after apply GMM the parameters are shown in equation Table 1.   

 

In Figure 2, we demonstrate the advantages of the nonlinear identification for a forward-looking monetary 

policy rule, this identification allows us to include future market expectations about monetary policy 

decisions. We also include some percentiles of the distribution, P10 and P90 for unconditional forecasts, 

to describe the difference between the (observed) reference rate and synthetic distributions treatments for 

monetary policy (uncondicioned). This exercise looks directly how the level of monetary policy might 

affect the measure of the BLC and its interactions with particular bank caracteristics. We extend the same 

excersise to corporate, consuption and household credit, considering risk apetite behavior for each one 

could be very different along monetary policy cycle.   

 

Figure 2. Frequency distribution and cumulative probability (right) of monetary policy rate (%) 

 
Source: own elaboration, based on Colombia Central Bank 

 

Description of the data 

The data sample consists of 14 banks, which represents 98.1% of the assets of the Colombian banking 

system, 14 banks were eliminated as they do not have complete data for the period analyzed.  Table 2 

shows the average of some balance sheet data for the banks, according to their size.  

 

The estimation period is from September 2013 to May 2022 with monthly data. Balance sheet variables 

and the interest rate are in nominal terms, given that inflation is included as an explanatory variable. For 
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GDP, we use the Monthly Economic Conditions Index (ISE, in Spanish), because GDP growth is 

published quarterly. Only statistically significant lags are included in the estimation. 

 

Large and medium banks present similar averages for most of the variables in Table 2, besides the 

important difference in investments over assets, in which medium banks hold the biggest ratio among the 

three sizes. The funding of big and medium banks come mostly from savings and current accounts, while 

for small banks, from term deposits.  Small banks are the most leveraged and have the highest Tier 1 

capital excess.   

Table 2. Descriptive statistics of the Colombian banking system (average) 

Data* 
Size 

Small Medium Big 

Assets (log natural units) 14.81 16.86 18.30 

Saving deposits 13.37 32.31 35.61 

Checking accounts 2.57 8.98 10.20 

Term deposits 38.79 20.40 20.98 

Cash and equivalents 8.44 7.11 7.20 

Tier 1 (%) excess from 9% 9.55 6.59 5.41 

Investmentsᵜ and derivatives 11.98 25.07 16.61 

Liabilities 85.25 90.51 89.63 

Leverage (equity/assets) 14.75 9.49 10.37 

Source: Financial Superintendence of Colombia. Note: Data as of May 2022 and correspond to 14 

officially recognized banking entities; other entities were not considered because they were liquidated or 

are part of mergers during the period from 2013 to 2022.  The characterization between small, medium, 

and large, according to their size, was made based on a ranking by percentiles, 33.3%, 66.6% and 99.9%, 

respectively. (*) Variables taken as proportion of total assets, except TIER 1. (ᵜ) Fixed income and equity 

positions. Excludes cash and other cash accounts. 

 

 

4. RESULTS 
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We report our findings for the BLC in Table 3, the column Model I reports the findings estimated at the 

mean, while the other columns, the results at various percentiles obtained from the percentile regression. 

We find that higher interest rates induce lower loan growth, supporting the presence of the BLC along 

different percentiles. An interesting result is the diminishing effect of the BLC as the percentile increases, 

implying that the BLC becomes less powerful (except for percentile 80th) as the monetary policy rate 

reaches its maximums levels. In terms of banks’ characteristics, liquidity, size and capitalization are 

significant.  

 

Table 3. Bank lending channel – total loans results 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

Higher liquidity and capital are related with lower loan growth, and banks with higher liquidity and higher 

capital present a lower BLC. The effect of the size of banks on credit growth is non-linear among 

percentiles. For the 10th, 30th and 40th percentiles the effect is negative, while for the 70th is positive, 

and it is not significant for the other percentiles. Bigger banks show a lower BLC for small percentiles 

(0.1-0.4). Finally, the dummy variable, which is significant for all percentiles, shows that credit growth 

was higher during the pandemic than in other periods.2  

 

 

 

 
2 The 10th percentile is the comparison base, and the other percentiles are the marginal effects with respect to this one.  
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Table 4. Bank lending channel - corporate loans results 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

Tables 4-6 show the results from equation [1] for the three types of credit: corporate, consumption and 

mortgage. The BLC for corporate loans is present among some percentiles (10th, 20th, 40th, 50th and 60th; 

Table 3), while it is not significant for the model at the mean. The diminishing effect of the BLC as the 

percentile is greater remains for corporate loans, except for the larger percentiles. Banks’ characteristics 

(liquidity, size and capitalization) continue to be significant, but in this case banks with higher liquidity 

have higher credit growth. As in the total credit regression, banks with higher capital present a smaller 

BLC, but now liquidity does not affect the BLC and bigger banks have a higher BLC. The dummy 

variable, as in the case of total loans, is significant for all percentiles, but negative due to the comparison 

effect versus the base. 

 

Consumer loans show a higher BLC than total and commercial loans (Table 5), although at the mean there 

is no BLC as in commercial loans. The diminishing effect of the BLC as the percentile increases is also 

present here, as well as the significancy of banks’ characteristics. Banks with higher liquidity and capital 

have higher credit growth and BLC, while bigger banks present lower credit growth and BLC. The dummy 

variable is significant for all percentiles and shows that credit growth was higher during the pandemic 

than in other periods. 
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Table 5. Bank lending channel - consumer loans results 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

Housing loans support the presence of the BLC, with a diminishing effect as the percentile increases 

except for the larger percentiles (Table 6). In the case of the mean model there is no BLC as in commercial 

and consumer loans. Banks’ characteristics continue to be significant in the quantile regression. As in 

consumer loans, banks with higher liquidity and capital have higher credit growth and BLC, while bigger 

banks present lower credit growth and BLC. Finally, the dummy variable is significant for all percentiles 

and shows that credit growth was higher during the pandemic than in other periods. 

 

Table 6. Bank lending channel - housing loans results 

 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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5. CONCLUSIONS 

 

We find evidence of the BLC in Colombia through our unconditioned quantile regressions, for total credit 

and for each type of credit (commercial, consumer and housing), while average models only support the 

BLC for total loans. In general, in the quantile regression the BLC decreases as the percentile increases, 

which means that the level of the policy rate is relevant to the incidence of the BLC and the size of the 

pass through. 

 

We also confirmed several facts of the literature, the characteristics of the balance sheet of credit 

institutions, are relevant to explain the BLC in Colombia. For total and commercial loans, less capitalized 

and less liquid banks face a higher BLC, while for size the ratio is nonlinear for total loans and for 

commercial loans larger banks show a higher BLC. For consumer and housing loans, banks with higher 

capitalization and liquidity have a higher BLC, and for commercial loans, larger banks show a higher 

BLC. 
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