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Abstract
The study empirically investigates bank lending channel (BLC) of monetary policy 
transmission in Kenya using annual bank-level panel data during the period 2001-2008. 
A modified IS/LM model with bank lending is used in the spirit of Bernanke and Blinder 
(1988), and banks are segregated on the basis of asset size, capital adequacy, liquidity 
and foreign ownership criteria. The main finding is that BLC exists in Kenya based on 
bank liquidity and capitalization. In particular, banks with less liquid balance sheets and 
low total capital to risk-weighted asset ratios are hit most by monetary policy. Since low 
liquidity and low capital banks are generally large banks, which contribute 82% of total 
bank credit, BLC is significant in Kenya. The existence of BLC means that monetary 
policy has asymmetric effects on banks and borrowers in Kenya. Further, bank credit can 
be used as a nominal anchor for monetary policy and a leading indicator for economic 
activity in Kenya.
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1.	 Introduction

Standard macroeconomic theory suggests that monetary policy has little impact on 
the growth of real output in the long-run (Walsch, 2010). Real sector variables 
such as skills and technology determine the long-run steady state output (HM 

Treasury, 2003). However, over the short-term, horizon monetary policy can significantly 
influence the course of the real economy (Bernanke and Gertler, 1995). Mishkin (1995), 
Bernanke and Gertler (1995), among others, describe various channels through which 
monetary policy actions impact real variables such as output and employment for a 
modern industrial economy. These transmission mechanisms include interest rate effects 
(interest rate channel or money channel), the credit channel (balance-sheet and bank-
lending channels BLC), exchange rate effects (exchange rate channel), and other asset 
(equity and real estate) price channels.

Mishkin (1995) points out that the interest rate channel of monetary policy transmission 
is the basic Keynesian textbook model that has been in the economics literature for over 
50 years. According to this channel, changes in nominal money stock or the short-term 
nominal policy interest rate1 are transmitted to real interest rates, which in turn alter 
the marginal cost of borrowing, leading to changes in investment decisions, including 
housing and consumer durable expenditure. 

Bernanke and Gertler (1995) point out that dissatisfaction with the interest rate 
channel (money view) led to the credit channel of the monetary policy transmission, 
which emphasizes how asymmetric information and costly enforcement of contracts 
create agency problems in financial markets. Two basic channels of monetary policy 
transmission mechanisms (MTM) exist as a result of agency problems in the credit 
market: the bank lending channel (narrow credit channel), and the balance sheet channel 
(broad credit channel). Mishkin (1995) argues that the bank lending channel (BLC) is 
predicated on the view that banks play a unique role in the financial system because they 
are well suited to deal with certain types of borrowers, especially small firms, where the 
problem of asymmetric information is significant. Large firms can directly access credit 
markets through the stock and bond markets with ease. Consequently, a contractionary 
monetary policy that decreases bank reserves and deposits will have an impact on the real 
economy through its effect on lending to small borrowers. There has been doubt in the 
literature about the importance of BLC, due to financial innovations that have reduced 
the role of banks in the credit market (Edwards and Mishkin, 1995). 

According to the balance sheet channel (broad credit channel), a monetary policy-
induced lower net worth of firms and individuals raises the adverse selection problem, 
and thus leads to decreased lending for finance investment spending. A lower net worth 
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of business firms may also increase the moral hazard problem, since owners have a 
lower equity stake in the firms, giving them an incentive to engage in risky investments. 
Monetary policy can affect firms’ balance sheets through changes in equity prices, cash 
flow and liquidity effect. Testing this channel requires firm-level data.

With an open economy since 1995, the monetary policy in Kenya can operate to a 
considerable extent through the exchange rate channel. A key assumption underpinning 
the relationship is the Uncovered Interest Parity (UIP): with a floating exchange rate, a 
policy-induced cut in domestic interest rates leads to capital outflow and depreciation of 
the nominal exchange rate and a shift to foreign-denominated assets. With sticky prices, 
the changes will lead to a real depreciation and an increase in the price of tradeables 
relative to non-tradeables. This channel is potentially strong due to the large influence 
of exchange rate on demand for a small open economy such as Kenya's.

The other asset prices channel focuses on the universe of relative asset prices and real 
wealth. This channel involves the Tobin’s q theory of investment and wealth effects on 
consumption. Monetary policy-induced reduction in equity prices will lead to lower q 
and thus to lower investment spending. An alternative channel through the equity prices 
occurs through the effects of effects on consumption. 

As pointed out by Mishkin (1995) and Bernanke and Gertler (1995), the credit channel, 
exchange rate channel, and other asset price channels amplify the effects of the interest 
channel and are not substitutes. Additionally, these channels depend on the institutional 
structure of an economy. The expectations also play a critical role in the MTM. There 
are two critical challenges in identifying monetary policy transmission mechanisms in 
a developing country such as Kenya. First, the financial and capital markets, which are 
essential for the effectiveness of the interest rate channel of MTM, are narrow, shallow 
and imperfect. Second, most of the potential indicators of monetary policy stance are 
endogenously determined by various internal and external shocks. Important aspects 
here are the changes in the policy regimes that partially or fully endogenize monetary 
policy in different times and the lingering effects of a change in a regime. Finally, there 
is lack of quality data useful for identifying MTM.

This study aims to assess the existence of  BLC for a number of reasons. First, the 
financial and capital markets are imperfect, making it difficult to transmit monetary 
policy stimuli through the interest rate channel. Additionally, the legal and institutional 
structure for enforcement of debt contracts is weak, making bank loan supply collateral-
centred, with lending rates that are sticky downwards. Second, bank loans are the main 
source of finance in Kenya. Non-bank financial intermediaries, building societies and 
micro-finance institutions contribute a small proportion of the lending in Kenya. Finally, 
the existence of BLC implies that the effects of monetary policy are asymmetric. 

The novelty of our research is threefold. First, we attempt to provide baseline results 
on the existence of BLC in Kenya, given the stage of financial and capital market 
development and structure of bank portfolio. The study essentially establishes some 
baseline results on the existence of BLC in Kenya. Second, we attempt to uncover BLC 
through the use of a simultaneous equations panel data with variables in levels. For this 
purpose, we resort to the use of panel data unit roots and panel cointegration. The bulk 
of most relevant literature has tried to uncover BLC through estimation of a reduced 
form equation of bank credit, with variables in first differences. 
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Research problem and justification

The critical issue in this study is to disentangle loan supply effects from loan demand 
effects. This is predicated on the fact that monetary contraction could be followed 

by a decline in aggregate bank lending due to a decline in loan demand (interest rate 
channel), and not supply as suggested by the BLC (Kashyap and Stein, 2000). 

Thus, the main research question is: does a bank lending channel exist in Kenya? 
There are very few studies on this area focusing specifically on Kenya to inform monetary 
policy formulation and implementation. For example, Cheng (2006) studied monetary 
policy transmission mechanism in Kenya using a vector autoregression (VAR) model 
but did not focus specifically on the BLC in Kenya. 

This study thus fills this knowledge gap. Evidence of BLC has major implications for 
the conduct of monetary policy (Kashyap and Stein, 1994 and Cecchetti, 1995). First, if 
the BLC works, monetary policy can affect the real economy without much variation in 
the interest rate. Second, if the BLC works in Kenya, the effect of monetary policy on 
banking institutions, and thus their borrowers, is asymmetric. Finally, if the BLC exists, 
bank credit may be a more reliable indicator of monetary policy effects than monetary 
aggregates. 

Objectives of the study

The broad objective of the study is to assess whether the BLC of monetary policy 
transmission exists in Kenya or not, given the structure of the financial sector and 

banking sector portfolio. The specific aspects to be addressed are to: 
a)	 Describe the portfolio structure of banks in Kenya during the period 2001 to 2008. 
b)	 Investigate the existence of BLC using asymmetric behaviour of banks across bank 

size, liquidity ratio, total capital to risk-weighted assets and foreign ownership. 
c)	 Ascertain whether the BLC is significant in Kenya or not.

Plan of the study

The rest of the paper is organized as follows. Section 2 presents an overview of 
monetary policy and banking sector developments in Kenya, with an emphasis 

on the period 2000 to 2008. Section 3 presents a review of the relevant literature and 
theoretical framework. The methodology is discussed in section 4, while section 5 
presents the empirical results and discussion. Section 6 presents the conclusions and 
policy recommendations. 
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2.	 Background 

Macroeconomic environment

Kenya’s macroeconomic experience can be divided into nine distinct phases: the 
formative years covering the period 1966 to 1970; the period 1971 and 1975 when 

internal and external imbalance problems began to emerge following the first oil crisis; 
the period between 1976 and 1977 when the external situation improved markedly 
due to substantial improvements in the terms of trade following the coffee boom; the 
period between 1978 and 1984 when the government budget and the overall balance 
of payments recorded huge deficits coupled with slow growth in national output; the 
period between 1984 and 1992 when the government undertook some reforms under the 
structural adjustment programmes (SAPS) in agriculture, industry, the financial sector, 
trade and balance of payments in order to strengthen the country’s economic base; the 
period 1993 to 1996 when the government undertook comprehensive structural reforms 
that culminated in a system where indirect instruments for monetary policy in a market-
driven monetary system were used; the slump period (1997-2002); the economic recovery 
period (2003-2007) and the post-election violence period (2008). The review focuses 
on the period 2001 to 2008.

The period 1997 to 2002 witnessed major macroeconomic shocks such as suspension 
of the Enhanced Structural Adjustment Facility (ESAF) by the International Monetary 
Fund (IMF) in 1997; El-Nino rains in 1998; drought in 2000; signing of the Poverty 
Reduction and Growth Facility (PRGF) with the IMF in 2001; uncertainties surrounding 
year 2002 general elections; and introduction of the Medium Term Expenditure 
Framework (MTEF) in 2000/2001 with a view to linking the annual budgets with long-
term development objectives. These shocks had effects on real GDP, inflation, the interest 
rate and the exchange rate (Table 1). 

During 2003 to 2007, the economy began to recover due to ambitious economic 
reform programmes by the new government, and resumption of donor funding. Real 
GDP growth rose from 0.5% in 2002 to 7% in 2007. Interest rates were low but inflation 
pressures persisted due to high government expenditure to fund economic recovery 
programmes. The economic growth momentum was reversed in 2008 due to the effects of 
the post-election violence, global recession, unfavourable weather conditions, high costs 
of production and high international crude oil prices. Economic growth decelerated to 
1.7% in 2008 compared to 7% in 2007. Although monetary policy remained focused on 
maintaining price stability, inflation soared to 26.2% in 2008 from 9.8% in 2007 (Table 1). 

4
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Monetary formulation and implementation in Kenya

Conventional monetary policy did not exist in Kenya until May 1966 when the Central 
Bank of Kenya (CBK) was established. Monetary policy has been formulated as part 

of the country’s long-term development objectives, policies and plans. For convenience 
purposes, the history of monetary policy in Kenya can be divided into four phases (Table 2). 

 
Table 2:	 Phases of monetary policy in Kenya
Monetary policy phase	 Description

Passive monetary policy	 Monetary policy framework: Monetary policy was aimed at
phase (1966-1970)	 laying basic infrastructure for monetary policy and supporting
	 government development agenda 
	 Policy instruments: Direct instruments 

Active monetary policy 	 Monetary policy framework: Monetary targeting framework
phase with direct policy 	 Policy instruments: Direct instruments
instruments (1971-1991) 	

Active monetary policy 	 Monetary policy framework: Monetary aggregate targeting
with weak institutions 	 Policy instruments: Indirect instruments 
(1992-1996)	 Institutional framework for decision making: 
	 CBK internal staff 

Active monetary policy 	 Monetary policy framework: Monetary aggregate targeting
using indirect instruments 	 Policy instruments: Indirect instruments 
and strong institutions 	 Institutional framework for decision making: From July
(1997 to present)	 2005 (MPAC); From 2008 (executive MPC)

During the first phase (1966-1970), monetary policy was generally passive and CBK’s 
efforts were largely directed towards laying the necessary infrastructure for the effective 
management of monetary policy, as well as achieving the government’s development 
agenda. 

Monetary policy during the second phase (1971-1991) was active but relied mostly on 
direct instruments of monetary policy: minimum liquid asset ratios imposed on deposit-
taking financial institutions (introduced in 1969); minimum cash ratio (introduced in 
1971); interest rate controls; and guidelines for an increase in aggregate bank credit as 
well as minimum agricultural credit ratios. 

During the third phase (1992-1996), monetary policy was active and relied mostly on 
indirect instruments (repurchase agreements, reverse repurchase agreements, rediscount 
window, overnight lending, flexible exchange rate from 1993, and moral suasion). It 
was also the phase that witnessed substantial reforms under the SAPs to improve the 
ability and scope of monetary policy. The Central Bank of Kenya Act was amended in 
1996 to enhance its efficiency and effectiveness in monetary policy formulation and 
implementation.

Monetary policy during the fourth phase (1997 to present) is active and backed by 
strong institutions and policy instruments. Monetary aggregate targeting framework was 
used with targets set under the IMF’s Poverty Reduction and Growth Facility (PRGF) 
until 2008 and currently the Policy Support Instrument (PSI). Indirect instruments are 
used (repos, reverse repos, term auction deposits from 2008, Central Bank Rate from 
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May 2006 to signal direction of monetary policy, flexible exchange rate from 1993, 
cash ratio, and moral suasions). The institutional structure for monetary policy making 
is modern by international standards. From July 2005, monetary policy formulation and 
implementation was done by CBK internal staff with advice of the Monetary Policy 
Advisory Committee (MPAC), but from 2008 there has been an executive Monetary 
Policy Committee (MPC).

Overview of Kenya’s Money and Capital Market

Kenya has basic infrastructure for vibrant money and capital markets. These markets 
play an important role in the MTMs. 

There is an active market for government securities covering both Treasury bills and 
Treasury bonds. Prior to 2000, Treasury bills constituted the highest proportion of the 
domestic debt, but they have since declined as the government embarked on a policy to 
lengthen the maturity profile of its debt instruments. The bulk of the Treasury bills are 
held by commercial banks. There is no secondary market for Treasury bills, but these 
can be rediscounted at the CBK. There is a secondary market for the Treasury bonds, 
which can be traded at the Nairobi Stock Exchange (NSE). 

The inter-bank market in Kenya is active, and provides an avenue through which 
commercial banks and non-bank financial institutions (NBFIs) in cash-deficit positions 
can borrow overnight without collateral from their counterparts with surplus cash. 
However, the inter-bank market is segmented between large and small banks. Each 
segment has credit lines for their peers, but a few banks trade across peers. In late 
2008, CBK launched a horizontal repurchase agreement (repo) instrument to provide 
collateralized lending by banks so as to redistribute liquidity efficiently.

There is a primary market for commercial paper and corporate bonds issued by large 
firms with high credit ratings. These papers provide such firms with short-term funds 
that are less expensive than bank loans, thus limiting the BLC. There is also a secondary 
market for corporate bonds at the NSE, priced at a premium to the 91-Day Treasury bill 
rate. However, these papers have not penetrated the medium and small enterprises to 
any perceptible extent.

There is also a primary and secondary market for equity shares at the NSE, which 
was set up in 1954. Trading in equity shares is the dominant activity at the NSE, and 
shares are used as collateral by many borrowers. The NSE is regulated by the Capital 
Markets Authority. 

However, despite all these, there is still considerable scope for broadening and 
deepening the capital and financial markets in Kenya, particularly the secondary 
segments.

Structure of the banking system

Kenya’s banking sector is dominated by banks. The other institutions are the non-
bank financial institutions (NBFIs), mortgage finance companies and building 

societies (Table 3).
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Table 3:	 Structure of the banking system in Kenya
Measure	 2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008

Private local-owned banks	 30	 30	 30	 31	 38	 34	 29	 28
Local private NBFIs	 1	 1	 3	 2	 1	 1	 1	 0
Local private building societies	 4	 4	 4	 4	 1	 1	 0	 0
Local private mortgage companies	 2	 2	 2	 2	 2	 2	 2	 2
Public-owned banks	 5	 5	 3	 3	 3	 3	 3	 3
Public-owned NBFIs	 3	 2	 0	 0	 0	 0	 0	 0
Foreign local incorporated banks	 4	 6	 6	 6	 6	 6	 6	 8
Foreign branches of banks	 7	 4	 4	 4	 5	 5	 5	 4

 The banking institutions include foreign-owned banks (more than 50% foreign 
ownership). There is also government shareholding in banks and NBFIs (Table 
3). However, government shareholding has declined following the privatization 
of initiatives in government-owned institutions. Following the adoption of the 
universal banking policy in 1998, most mortgage companies, NBFIs and building 
societies have converted to or merged with parent banks. A deposit insurance 
scheme administered by the Deposit Protection Fund (DPF) board was established 
in 1986. Membership is compulsory for all institutions that carry out the banking 
business in Kenya. Member institutions pay annual subscription fees equal to 
0.15% of the average deposits held over a period of 12 months or Ksh300,000 
(US$3,846), whichever is higher. All types of deposits are insured to a maximum 
of Ksh100,000 (US$1,282) per depositor.

The level of competition within the banking industry is an important factor 
influencing monetary policy transmission. Historically, the banking industry in 
Kenya exhibits an oligopolistic market structure, implying lack of competition as 
large banks dominate the loans and deposit markets. However, by international 
standards, the banking sector in Kenya is characterized by low concentration in 
the period 2000 to 2008. The Herfindahl -Hirsch index (HHI)2 for net total assets 
of banks in Kenya is below the critical value of 1,800, indicating that the banking 
sector in Kenya is unconcentrated (competitive market) during the period 2000 
to 2008. The degree of competition has increased as evidenced by the declining 
HHI index over the period 2003 to 2008. 

Bank credit in private sector financing

The private sector claims about 80% of  credit from both commercial banks 
and NBFIs (Table 4). The banking sector contributes more than 95% of the 

total credit extended by the banking system (Table 4). The continued decline 
of the contribution of the NBFIs is attributed to the merging with parent banks. 

The high contribution of the banking sector increases the potency of the BLC 
in Kenya. The credit is extended to finance a wide range of private sector activities 
indicated in column 1 of Table A4 in the appendix. Financing of manufacturing, 
wholesale and retail trade and business services have been the most dominant 
lending activities for small, medium and large banks. The agricultural sector, 
which accounts for approximately 25% of GDP, has received a less than 
proportionate amount of credit. Further, during the period 2000 to 2008, banks 
reduced lending to agriculture (Table 4) due to perceived risks and industrial 
transformation towards a knowledge-based economy. There is, however, no clear 
difference across banking groups regarding sectoral bank credit.
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Selected bank measures relevant for BLC 

Table 5 presents some selected items of the banks’ balance sheets and profit and loss 
accounts structure for different groups of banks. Several characteristics that are 

relevant for the identification of the BLC can be noted regarding the banks.

Different bank characteristics

We separate banks using four characteristics: bank size (assets), bank liquidity, 
capitalization and bank ownership. In terms of bank size, we use the classification used 
by the bank supervision department of CBK. The classification is as follows: small banks 
(asset size less than Ksh5 billion), medium banks (assets size between Ksh5 billion 
and Ksh 15 billion), and large banks (asset size greater than Ksh15 billion). In terms of 
liquidity, we use different ranges of the liquidity ratio (net liquid assets to total short term 
liabilities): less liquid (liquidity ratio less than 38%), medium (liquidity ratio between 
38% and 54%) and highly liquid (liquidity ratio over 54%). The statutory liquidity ratio 
is 20%. In terms of capitalization, we use different ranges of the total capital to risk-
weighted assets ratio: less capitalization (total capital ratio less than 19%), medium 
capitalization (total capital ratio between 19% and 28%), and high capitalization (total 
capital ratio greater than 28%).

There are some general characteristics regarding these banks. First, small banks have 
high liquidity and capital ratios compared to large banks (Table 5). This is done to cushion 
them against the effects of an unfavourable deposit market. The inter-bank market is also 
unfavourable to the small banks. Second, foreign owned-banks are generally large (see 
Table 5). The rest of the characteristics are presented in sections 2.6.2 to 2.6.7.

Income from loans and advances across bank characteristics

The composition of income is dominated by loans and advances across all banking 
groups (Table 6). However, there are differences across bank characteristics. First, as 
shown in Table 6, small banks earn on average 56.1% of their total income from loans 
and advances compared to 47.7% for large banks. This is mainly attributed to the high 
lending rates they charge (Table 5). In terms of market share, large banks comprise 82% of 
the total loans and advances in Kenya. Second, less liquid banks earn a higher proportion 
of income from loans and advances compared to highly liquid banks (Table 6). This is 
attributed to the fact that less liquid banks hold a higher proportion of assets in loans 
(Table 5) and charge higher lending rates compared to highly liquid banks. Third, there 
is no major difference in terms of earnings from loans and advances for less and highly 
capitalized banks. Finally, domestic-owned banks earn a higher proportion of income 
from loans and advances compared to foreign-owned banks (Table 6). This is attributed 
to the fact that domestic-owned banks invest a higher proportion of their portfolio in 
loans and advances compared to foreign-owned banks (Table 5).

Income from government securities across bank characteristics

Investment in government securities is the second major source of income for banks in 
Kenya. This source of income is less risky compared to loans and advances. However, 
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there are major differences across bank characteristics. First, in terms of bank size, there 
is no major difference between large and small banks. However, the medium-sized banks 
receive a substantial proportion of their income from government securities. Second, 
highly liquid banks earn 25.9% of their income from government securities compared to 
10.4% for less liquid banks. Third, highly capitalized banks earn 20.1% of their income 
from government securities compared to 15.5% for less capitalized banks. Finally, 
foreign-owned banks earn 29.0% from government securities compared to 12.3% for 
domestic-owned banks (Table 6). 

Income from “fees and commissions” across bank characteristics

This is the third major source of income for banks in Kenya. There are differences across 
banks. First, large banks earn 19.5% of their total income from fees and commissions 
compared to 12.1% for small banks. Second, banks with less liquidity earn 17.6% from 
fees and commissions compared to 9.7% for highly liquid banks. Third, less capitalized 
banks earn 17.6% from fees and commissions compared to 11.1% for highly capitalized 
banks (Table 6). 

Income from foreign exchange trading across bank characteristics

There is a major difference between domestic-owned and foreign-owned banks in terms of 
income from foreign exchange trading. The foreign-owned banks earn 8.3% of their total 
income from foreign exchange trading compared to 5.1% for domestic-owned banks. This 
means that the exchange rate plays a significant role in the portfolio allocation of banks. 
This is attributed to the differences in the proportion of foreign-denominated deposits 
and loans. Specifically, 21.0% of total deposits are denominated in foreign currency for 
foreign-owned banks compared to 13.0% for domestic-owned banks. Similarly, 20.4% 
of loans are denominated in foreign currency for foreign-owned banks compared to 
7.9% for domestic-owned banks. 

Interest expense on customer deposits across bank characteristics

Interest on customer deposits constitutes, on average, 30% of total expenses in the banking 
industry. However, there are differences across bank characteristics with implications for 
BLC. First, interest on customers’ deposits for small banks is 29.6% of total expenses 
compared to 23.9% for large banks. This is attributed to the high deposit interest rate 
they pay to customers (Table 5) due to limited amounts insured by the DPF, and the 
perception that they are less “stable and secure” compared to the large banks. In terms 
of market size, about 84.0% of the deposits are held by the large banks. Small banks 
pay a premium for customers to place deposits with them. Second, highly liquid banks 
spend more on interest on customer deposits compared to less liquid banks (Table 6). 
Third, domestic-owned banks spend more on interest on customer deposits compared to 
foreign-owned banks (Table 6). This is attributed to the fact that domestic-owned banks 
are perceived as less “stable and secure”, and thus must pay a premium for customers 
to place deposits with them. 
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Expense on provisions for bad and doubtful debts across bank 
characteristics

Loans are classified into five categories: normal, watch, sub-standard, doubtful and 
bad. There are no major differences across banks except for bank liquidity and foreign-
ownership. First, provisions for bad and doubtful debts comprise 12.6% for less liquid 
banks compared to 7.1% for highly liquid banks. This may be attributed to the fact that 
less liquid banks invest a higher proportion of their total assets in loans compared to 
highly liquid banks (Table 5). Second, 11.8% of total costs for domestic-owned banks 
comprise charges on provisions for bad and doubtful debts compared to 4.2% for 
foreign-owned banks. This reflects the difference in the loans-total assets ratio between 
the two categories of banks (Table 5), as well as the superior credit assessment of the 
foreign-owned banks.
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3.	 Literature review

Empirical studies in the US

Kashyap and Stein (1995) analyse cross-sectional differences in the financing and 
lending decisions of banks of different asset sizes. Their central hypothesis is that 

the lending of small banks is more sensitive to monetary policy than the lending of large 
banks during the period 1973 to 1991. The strongest result in the study is that following 
monetary contraction, measured by an increase in the federal funds rate, the quantity of 
loans held by small banks falls while that of large banks does not. 

Kashyap and Stein (2000) argue that buffer stocks (liquidity) held by banks will 
make it more difficult to find bank lending responses to shifts in monetary policy. They 
analyse cross-sectional differences of banks with different liquidity over the period 
1976 to 1993. They use three different measures of monetary policy: an index based on 
readings of Federal Open Market Committee documents (narrative approach), the federal 
funds rate, and a measure based on the structural VAR model. The main finding is that 
the impact of monetary policy on lending is stronger for banks with less liquid balance 
sheets. Kashyap and Stein (2000) argue that while the results support the BLC, they do 
not provide information regarding its quantitative importance.

Kishan and Opiela (2000) use bank size and capital leverage over the period 1980 
to 1995. They use two monetary policy indicators: changes in federal funds rate and 
changes in the Bernanke-Mihov (1995) indicator.3 The main finding is that loans of 
small under-capitalized banks are the most responsive to monetary policy. Kishan and 
Opiela (2006) extend the sample period to cover 1980 to 1999, allow for expansionary 
and contractionary effects of monetary policy and only use the federal funds rate. Their 
main finding is that low-capital banks are adversely affected by contractionary monetary 
policy. However, expansionary monetary policy is not effective in stimulating the loan 
growth of low-capital banks. 

Ashcraft  (2006) uses bank size, capitalization and affiliation to a multi-bank 
holding company. He finds that during the period 1987 to 1999, stand-alone bank 
lending is sensitive to changes in federal funds rate while affiliated bank lending is 
largely unaffected by monetary policy. He also uses VAR for the period 1954 to 2002 
to gauge the quantitative importance of the BLC in the US. He finds that the BLC is an 
insignificant part of the MTM, largely because of the low measured response of real 
output to aggregate bank lending. 

15
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Empirical studies in Europe

Bondt (1998) tests the existence of credit channels of the MTM in a broad sense in 
Europe for the years 1990 to 1995 using changes in short-term interest rates and 

monetary conditions index, which take into account the dollar exchange rate. The main 
outcome of the research is that monetary policy matters most for European banks with 
relatively illiquid balance sheets and for small banks. The BLC is found to be particularly 
strong in Germany, Belgium and the Netherlands, while in France and Italy, a BLC also 
exists when the stance of monetary policy is not measured by a monetary conditions 
index, which also takes into account dollar exchange rate developments. In the UK, the 
BLC is non-existent or dominated by loan and deposit demand factors of bank customers.

Farinha and Marques (2001) investigate the existence of the BLC in the MTM using 
Portuguese micro bank data for the period 1990 to 1997. The study estimates a “structural 
loan supply equation” using variables in levels instead of first difference. Using interest 
rate as a measure of monetary policy, the study concludes that there is evidence of the 
existence of a bank lending channel, and that the importance of the BLC is larger for 
under-capitalized banks.

Using a panel data approach, Altunbas, Fazylov and Molyneux (2002) examined 
the evidence of a bank lending channel in Europe during the period 1990 to 1999. They 
classify banks according to asset size and capital strength and use changes in short-term 
market rates as a measure of monetary policy. Using a set of panel equations, the main 
finding of the study is that across the European Monetary Union (EMU), under-capitalized 
banks (of any size) tend to respond more to changes in monetary policy. At country level, 
they find strong evidence of a BLC in Italy and Spain. They conclude that the BLC is 
more prevalent for under-capitalized banks operating in small EMU countries.

Loupias, Savignac and Sevestre (2002) examine the possible existence of a bank 
lending channel in France during the period 1993 to 2000 using the three-month inter-
bank rate as a measure of monetary policy. They separate banks according to bank size, 
liquidity and capitalization. The main result is that illiquid banks are more sensitive to 
a tightening of monetary policy. They find that bank size and capitalization have no 
significant impact on bank lending. 

Contrary to previous studies that use bank-level data, Huang (2003) tests the existence 
of a BLC in the UK using balance sheet data for a panel of UK-listed firms over the period 
1975 to 1999. He uses selected bank base rates as an indicator of changes in monetary 
policy. The main result is that a higher interest rate induces more bank lending to listed 
companies, but this effect diminishes if monetary policy becomes tight enough to impose 
severe constraints on bank loan lending. 

Gambarcorta and Mistrulli  (2004) study the Italian banks during the period 1992 to 
2001. They use short-term interest rates (repurchase agreements for the period 1992 to 
1998 and main refinancing operations of European Central Bank during the period 1999 
to 2001). They find that well-capitalized banks can shield their lending from monetary 
policy shocks as they have easier access to non-deposit fundraising. 

Opiela (2007) identifies the BLC using data on the banking system in Poland during 
the period when deposit guarantees were differentially applied (1995 to 1999) and 
the post-1999 period. He finds that banks with partial guarantees have a stronger loan 
response to monetary policy than banks with full deposit guarantee. 



Does Bank Lending Channel Exist in Kenya? Bank Level Panel Data Analysis	 17

Empirical studies in Sub-Saharan Africa

In Sub-Saharan Africa, research on BLC has lagged behind. There are a few studies 
based on South Africa. 
Sichei (2005) studies the existence of BLC using panel data techniques on quarterly 

bank-level data for the period 2000 to 2004. He uses the repo rate as a proxy of monetary 
policy, while bank size and capitalization are used as bank characteristics. He finds that 
banks with strong balance sheets in terms of capital asset ratio and total assets are affected 
less by monetary policy. However, Ludi and Ground (2006), using a VAR approach, find 
that in South Africa credit is mainly driven by demand factors, implying non-existence 
of BLC. The difference in the results could be explained by the different approaches 
used in disentangling loan demand and loan supply effects.

In Kenya, we are not aware of any work on BLC using bank-level data. The closest 
is the work on monetary transmission in Kenya by Cheng (2006) using VAR, which 
finds that an exogenous increase in short-term interest rates (repo) tends to be followed 
by a decline in prices and an appreciation in nominal exchange rate, without significant 
impact on output. 
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4.	 Methodology

Theoretical framework of a Bank-Lending Channel

The BLC attributes the effects of monetary policy to a shift in the supply of loans of 
some banks, and that some of the borrowers from these banks being bank-dependent 

(Kishan and Opiela, 2006). The first generation of BLC models motivated the departure 
from the Miller-Modigliani axiom of irrelevance of a firm’s funding structure on the 
basis of asymmetric information between borrowers and lenders about the characteristics 
of individual projects (Stiglitz and Weiss, 1981). Contractionary monetary policy can 
decrease loan supply due to the credit market imperfections faced by some banks. 
Conversely, expansionary monetary policy increases loan supply due to the lack of 
constraints on the lending of some banks. Thus, BLC will exist if, for a given stance 
of monetary policy, there are cross-sectional asymmetric responses by constrained and 
unconstrained banks. 

Under the interest rate channel, there are two assets - money and bonds - and banks 
do not perform any unique function other than being a conduit for funds. In the BLC, 
there are three assets:  money, publicly-issued bonds, and intermediated loans. These 
assets differ from each other, and the banking sector is special in two ways: it creates 
money and makes loans, which the household sector cannot do. 

Kashyap and Stein (1994) point out two critical factors about the BLC. First, the BLC 
rests on the premise that bank loans and publicly-issued bonds are not perfect substitutes 
on the liability side of the balance sheets of firms. It does not depend on the fact that 
there is quantity rationing in the loan market as initially thought. Second, the essence 
of the BLC can be captured in a wide range of economic models. The Bernanke and 
Blinder (1988) model extends the IS-LM framework to incorporate the BLC. However, 
the BLC transcends the IS-LM framework in which prices are assumed to be temporarily 
fixed. It is possible to generate imperfect price adjustment while still preserving the other 
necessary building blocks of the BLC using a wide range of frameworks such as the 
“limited participation” dynamic general equilibrium models introduced by Grossman 
and Weiss (1983) and Rotemberg (1984).

Model specification

The methodological framework of this study hinges around the key conditions that 
must hold for a BLC to exist, and the difficulties faced in disentangling loan supply 

from demand. Mishkin (1995) schematically presented Bernanke and Blinder (1988) 

18



Does Bank Lending Channel Exist in Kenya? Bank Level Panel Data Analysis	 19

conditions as follows:
 
aM .ki -&bank deposits.aBank reservesk
	 &bank loans .&I.,C.,&Y. ,P. 	 (1)

The study adapts the model developed by Farinha and Marques (2001), which 
draws heavily from Bernanke and Blinder (1988). We differ by allowing the demand 
and supply of deposits to be determined by the nominal exchange rate, given the role 
of foreign-currency deposits and loans in Kenya’s banking sector. The model assumes 
that the economy comprises the non-banking sector, the banking sector and the central 
bank. The central bank implements monetary policy, either by changing the cash ratio or 
controlling the repo rate by conducting open market operations. Banks react by changing 
the amount of reserves as well as other items on their balance sheets, such as holding 
of government securities. 

There are three assets in the model: money (deposits) held by the non-bank private 
sector with banks, bonds held by the private sector and intermediated loans. 

In the money market, a conventional LM curve is assumed. Demand for money arises 
from the transactions and precautionary and speculative motives and depends on  the 
interest rate, income and exchange rate. In line with Bernanke and Blinder (1988), we 
ignore cash (currency outside banks). 

ln  f  p  =  β10 + β11 i   +  γ11 i   +  γ12 ln yt + γ13 ln et
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Where Dt  is the nominal deposits (local and foreign currency) held by the non-bank 
public at a typical bank,  Pt is the price level,  yt is real GDP (a scale variable),  

tb

ti  is 
the nominal interest rate on bonds to capture the opportunity cost of holding money,  is 
nominal deposit rate to capture own return to money, and 

d

iti  is the nominal exchange 
rate in the spirit of Arango and Nadiri (1981). 

The supply of deposits is equal to bank reserves, times the money multiplier (Bernanke 
and Blinder, 1988). The money multiplier is a function of the opportunity cost of holding 
money ( 

tb

ti ), the repo rate, and the exchange rate ( ln et ).
Equation 3 presents money supply in form of bank deposits:

ln  f  p  =  β20 + β21 i   +  γ21 ln  f  p  +  γ22  rt + γ23 ln et

		  (+)	 (+)	 (-)	 (+)

D

P

R

P

 tb

t

s

it it

	 (3)

Where Dt
s is the nominal deposits (local and foreign currency) held by the non-
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bank public at a typical bank, Pt is the price level, Rt is the bank reserves (cash ratio 
requirement, clearing account balances and cash in till),4 it

tb is the nominal interest rate 
on bonds, rt is nominal repo rate, which is the proxy for monetary policy, and ln et  is 
the nominal exchange rate.

There are a number of possible variables to use as a proxy of monetary policy. These 
include the CBR introduced in May 2006, Treasury bill rate, repo rate (withdrawing 
liquidity) and reverse repo rate. CBR would have been the most appropriate variable 
but there are limited observations available. The Treasury bill rate is determined by the 
activities in government operations. We follow Cheng (2006) in using the repo rate as 
a proxy of monetary policy stance.

In the credit market, demand for real credit by the non-bank private sector is given 
as in Equation 4. 

ln  f  p  =  β30 + β31 lrit   +  γ31 ln γit +  γ32 ln HIt
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it

	 (4)

Where Cit
d is the credit demand (local currency and foreign currency), Pit is the 

consumer price index, lrit is the lending rate (weighted average of local currency 
denominated and foreign currency denominated loans), yt captures the transactions 
demand for credit, and HIt is the Herfindahl index to capture the degree of competition.

Testing the hypothesis β31 ≠ 0 captures the idea that borrowers cannot fully insulate 
their real spending from changes in the availability of bank credit. 

The credit loan supply is given by equation 5:

ln  f  p  =  β40 + β41  ln f  p +  β42 lrit  +  γ41 ln HIt +  γ42 ln NIit	
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Where Cit
s is the credit demand, Pit is the consumer price index, ln `D/Pjit is the real 

deposits, lrit is the lending rate, ln HI is the Herfindahl index to capture the degree of 
competition, and ln NIit  is the non-interest income for a bank to capture the possibility 
of substitution with lending. The specification of the loan supply equation with deposits 
as an explanatory variable closely follows Bernanke and Blinder (1988). 

In line with Bernanke and Blinder (1988), equations 2 and 3 determine the equilibrium 
interest rate and deposits in the money market. 
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ln f  p  =  κ0 + κ1 ln f  p +  κ2 rt  + κ3 i   + κ4 ln γt +  κ5 ln et	
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Where the relationship of the reduced-form parameters and the structural parameters 
are presented in appendix B.

We abstract from the issues of credit rationing presented in Baltensperger (1978) 
and Bester (1985) and use equations 4 and 5 to determine the equilibrium lending rate 
and credit:

lr  =  γ0 + γ1 ln f  p +  γ2 ln yt  + γ3 ln HIt  + γ4 ln NIit	
	 (-)	 (+)	 (?)	 (+)
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Where the relationship of the reduced-form parameters and the structural parameters 
are presented in appendix B.

Identification issues

The implications of the BLC are not easy to test empirically and, as pointed out by 
Bernanke and Gertler (1995), measuring the potency of the channel is a challenging 

task. Several strategies have been applied in the literature. First, Bernanke and Blinder 
(1992) pioneered a strategy where the BLC is tested using vector autoregression (VAR) 
analysis by examining relationships either between quantity variables (output, money, 
and loans) or between price variables (interest rates). The second approach uses cross-
sectional implications of the BLC in reduced-form loan supply equation using panel data. 
The expectation is that small banks are affected more by monetary contractions (Kashyap 
and Stein, 1995; 2000). Equation 10 is the basic form of the reduced-form supply used 
under this approach. It is derived by solving the model using equations 6, 7, 8 and 9. 
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Where zit is a measure of the sources of bank’s health and the heterogeneity that 
affects the external finance premium such as bank size, and r is the same monetary 
policy instrument used in Equation 3. This approach has been applied by Kashyap and 
Stein (1994, 1995 and 2000) and Kishan and Opiela (2000, 2006). The third approach 
uses cross-sectional implications of the BLC from single or a system of “structural panel 
data equations”. This approach has been applied by Farinha and Marques (2001) and 
Altunbas, Fazylov and Molyneux (2002).

Our identification strategy blends the structural equations approach of Farinha and 
Marques (2001) and system of equations of Altunbas, Fazylov and Molyneux (2002). 
We extend the work by using simultaneous panel data models to take into consideration 
correlations between and among money market and credit market equations.

Equations 2, 3, 4 and 5 are used as stated, but an interaction term is added in equations 
3 and 5 in the spirit of the models suggested by Kashyap and Stein (1995). 
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The sources of a bank’s health and heterogeneity (zit) are proxied by bank size (sit), 
capitalization (Lit), liquidity (Kit) and foreign ownership.  

Size is computed as the difference from each time period average as follows;

sit = Ait -      ∑ Ait = Ait - Ā•t
I
N

N

i = 1

	 (13)

Equation 13 captures the pure differential effects between banks. For each time period, 
the variable averages zero, being negative for banks whose size is below average and 
positive for banks whose size is above average. Banks are separated into three groups: 
total assets less than Ksh5 billion (small banks), total assets between Ksh5 billion and 
Ksh15 billion (medium size) and total assets greater than Ksh 15 billion (large banks).5 
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There are three statutory capital adequacy requirements in Kenya: a core capital 
of not less than 8% of total risk-weighted assets plus risk-weighted off-balance sheet 
items, core capital of not less than 8% of deposit liabilities, and a total capital of not 
less than 12% of total risk-weighted assets plus risk-weighted off balance sheet items. 
The capitalization measure is computed as the deviation from period average of excess 
capital ratio. 

Kit = `kit - 0.12j -       ∑  `kit - 0.12j
I

N

N

i = 1

	 (14)

Where kit is the total capital to risk-weighted assets ratio. The use of the capital ratio 
is in line with the model of Peek and Rosengren (1995) in which they show that loss of 
bank capital resulting in binding capital requirements causes a bank to behave differently 
than it would if the requirements were not binding. The use of excess capital ratios is in 
line with Gambocorta and Mistrulli (2004). Banks are separated into three peer groups: 
capital ratio less than 19% (less capital), capital ratio between 19% and 28% (moderate 
capital) and capital ratio above 28% (high capital).

In the case of liquidity, it is noted that liquidity requirements vary from bank to bank 
depending on cash flows. Over the period of analysis, banks were required to maintain 
a statutory minimum of 20% of their total liabilities in liquid assets. Considering this 
statutory minimum and the fact that banks generally hold excess liquid assets, the 
liquidity measure is computed as difference from each time period, average of excess 
liquidity ratio:

Lit = (lit - 0.2) -       ∑ `lit - 0.2j
I
N

N

i = 1
	 (15)

Where lit is the liquidity ratio. Banks are divided into three peer groups: liquidity 
ratio of above 54% (high liquidity), liquidity ratio between 38% and 54% (moderate 
liquidity) and less than 38% (less liquid).

It is, however, important to note that the addition of the interaction terms to equations 
3 and 5 changes the definition and meaning of the coefficients (even if the interaction 
coefficients are not significant). The coefficients no longer measure main effects but 
rather conditional effects. For instance, the effect of the repo rate on the deposit supply 
equation (Equation 11) becomes  γ52 + γ55 Zit instead of γ52. This requires zit to be centred 
at mean zero or be categorical in nature, which is done in our analysis. The computation 
of bank size, liquidity and capitalization centres them at mean zero. Thus, the effect of 
the repo rate is equal to γ52 if zit,i.e. for an average bank. The same applies for the credit 
supply coefficients. 

This study focuses mainly on the deposits supply (equations 3 and 11) and credit 
supply (equations 5 and 12), which are important in returning a verdict as to whether 
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a BLC exists or not. Two complementary strategies are followed. First, relevant 
coefficients are compared in terms of direction and magnitude across the peer groups for 
size, capitalization and liquidity. In terms of credit supply, we compare the deposit and 
lending rate coefficients. The main issue is that the BLC is strong when the coefficient 
for real deposits is positive and high. Additionally, the lending rate coefficient must be 
small (flatter credit supply) for a BLC to exist.

Second, in view of the possibility of the results being affected by different sample 
sizes, interactions are used. Specifically, equations 3 and 5 are replaced with equations 
11 and 12, respectively. Bank characteristics are interacted with the repo rate (Equation 
11), deposits and lending rate (Equation 12). 

Estimation techniques and procedures

The choice of the estimation strategy is informed by the need to capture simultaneous 
decisions in the money and credit markets, as well as address issues of non-

stationarity of some variables. 
There are two options to the estimation. The first strategy is to estimate reduced-

form equations 6, 7, 8 and 9 as a system, and recover the structural parameters using 
relationships in appendix B. The second option is to estimate the structural parameters 
directly, with equilibrium relationships imposed. We use the second strategy since 
it is easier and direct. We apply simultaneous panel equation methods, which take 
into consideration cross-equation correlation in the spirit of the Zelner’s seemingly 
unrelated regression (SUR) model as well as providing a platform to estimate “structural 
parameters” for the system of four equations (equations 2, 3, 4 and 5 or equations 2, 
11, 4, 12). Specifically, the study uses the error components three stage least squares 
(EC3SLS) suggested by Baltagi (1981) and expounded in Baltagi (2008; 2009). The 
issue of non-stationary series and panel cointegration is addressed by performing panel 
unit roots and cointegration.

The structural model is identified with respect to order and rank conditions (Table A1 
in the appendix). The EC3SLS takes into consideration within banks and between banks, 
error components, as well as cross-equation correlations. The specific steps followed 
are presented in Baltagi (2008; 2009) and reproduced in section A of the appendix of 
this study. 

Although most studies on BLC use lagged regressors for credit supply to capture lock-
in effects, the study does not use a dynamic panel due to the failure to achieve positive 
definite matrix of the scaled difference of the error covariance matrices of within two 
stage least squares (W2SLS) and between two stage least squares (B2SLS) estimators 
as required in the condition stated in equation A4 in appendix A. 

Data measurements and sources

The study uses commercial banks’ annual audited balance sheet data for the period 
2001-2008 collected from the published financial statements and disclosure reports, 

as well as data from the CBK. A total of 40 commercial banks that have been consistently 
in operation within the study period are covered. However, the study uses Peek and 
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Rosengren (1995) methodology in which merged banks are treated as a single bank 
throughout the sample (i.e. as if the merger took place at the beginning of the sample). 
This is the same approach used by Kishan and Opiela (2000). The implementation of 
this criterion left us with a sample of 37 banks out of the 40.

Private credit covers loans and advances. The deposit variable from the private sector 
(D) is computed as total deposits less deposits from central government, local government, 
commercial banks, and non-bank financial institutions. Total bank reserves are computed 
as cash in till (Kenya shillings and foreign currency), clearing account balances at CBK, 
and cash ratio requirement balances at CBK.6 Prudential measures (liquidity ratio and 
capital adequacy ratio) are computed in line with the prudential guidelines issued by 
CBK in 2006 (Central Bank of Kenya, 2006). Specifically, liquidity ratio is computed 
by dividing net liquid assets by short-term liabilities (net deposit liabilities plus other 
liabilities maturing within 91 days). Total capital ratio is computed as total capital (core 
capital plus supplementary capital) divided by total risk-weighted assets. Other variables 
are collected from economic surveys, CBK Bank Supervision Department reports, and 
CBK statistical bulletins. 

It is assumed that nominal interest rates pick up the inflation effects through the 
Fisher relationship. All interest rates are divided by 100 to facilitate their interpretation 
as semi-elasticities.

The choice of the period 2001-2008 is predicated on the availability of bank-specific 
data and the fact that it covers slump and boom periods.
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5.	 Estimation results

Panel Unit Root and Cointegration Tests

Non-stationarity in situations where the time dimension is fairly large can bias results 
(Baltagi, 2008). Although the panel in our study is micro in nature (large N and 

small T), we perform panel unit root tests on each variable to avoid the potential problem 
of spurious regression. 

There are two groups of panel unit root tests: those that assume individual (bank) 
unit root and those that assume common unit root. Im, Pesaran and Shin (2003) allow 
for an individual unit root process. Levin, Lin and Chu (2002) and Hadri (2000) assume 
that there is a common unit root identical for all banks. However, the Hadri (2000) test 
has a null of no unit root. We use tests that assume individual bank unit root to allow 
for heterogeneity. The results are presented in appendix Table A2 and show that all the 
variables are non-stationary, with the exception of inflation rate, which is excluded from 
the analysis.

The motivation for the panel cointegration test is to ensure that the system of equations 
is not spurious. The study uses residual-based tests suggested by Pedroni (2004) and 
Kao (1999). These tests extend the Engle-Granger two-step framework to tests involving 
panel data. The results are presented in Table A3 in the appendix. Both tests reject the 
null of no cointegration, implying that the system of equations form long-run equilibrium 
relationships.

Testing of the BLC conditions

The BLC conditions embedded in Equation 1 are tested in our analysis. First, there 
must be investors who depend on bank loans for their investments. Second, CBK’s 

monetary policy should be able to influence deposit mobilization activities of banks. 
Third, bank loans should depend on deposits held by commercial banks. In other words, 
commercial banks should be engaged in transforming short-term liabilities (deposits 
and others) into long-term loans. The final condition that there must be imperfect price 
adjustment that prevents any monetary policy shocks from being neutral is assumed. 

Investors should be bank-dependent

The first condition requires that intermediated loans and capital market financing (e.g, 
commercial paper and corporate bonds) should not be perfect substitutes for some 
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firms on the liability side of their balance sheets. Thus, some firms must be unable to 
frictionlessly offset a decline in the supply of loans by other forms of external finance.

Although it is difficult to prove this condition directly due to the lack of firm-level 
panel data in Kenya, we rely on theoretical and empirical arguments rooted in corporate 
finance literature presented by Kashyap and Stein (1994) regarding the existence of bank-
dependent customers when capital markets are imperfect. These include an ability to 
monitor certain types of borrowers in the face of asymmetric information, and/or moral 
hazard (Fama, 1990) and lock-in-effects of banking relationships that make it costly to 
switch lenders (Sharpe, 1990).

Monetary policy has implications on the internal finance (Carpenter, Fazzari and 
Petersen, 1995). They find that tight monetary policy will reduce demand in interest-
sensitive sectors of the economy. Further, the small contractions in demand can generate 
large proportionate changes in business income and cash flow, especially when a 
substantial proportion of firms' costs are fixed in the short-run. These reductions in the 
flow of internal finance will lead to lower investment for financially constrained firms, 
propagating the monetary shock to more sectors of the economy and magnifying its 
impact on real activity. In Kenya, most large firms have a “pecking order of financing 
choices” as suggested by Caprio and Demirguc-Kunt (1997), whereby they prefer using 
internal finance before they resort to external finance. According to a survey carried out 
in 2003/2004 on manufacturing firms in Kenya, retained earnings was ranked as the first  
financing choice followed by bank loans (World Bank et al., 2004). Firms with credit 
rating can resort to financing their activities from the capital market using equity shares 
and corporate debt instruments (commercial paper and corporate bonds). 

For the small-and medium-sized enterprises (SMEs), their choices are limited to 
internal finance, micro-finance institutions (MFIs) and banks. The MFIs have successfully 
replicated the Grameen Bank model of microfinance in Bangladesh of delivering loans 
to the “marginal borrowers” by using group guarantees instead of formal collateral. 
However, they serve a limited number of people, charge very high interest rates, 
and depend to a great extent on donor funding. Additionally, successful MFIs have 
graduated to and now offer formal commercial bank services, while non-bank financial 
intermediaries, mortgage companies and building societies have merged with banks 
under the “universal banking” policy adopted in the late 1990s.  

Monetary policy and deposits mobilization 

Bank size

The larger the bank, the easier it is to replace deposits with external finance, and thus the 
smaller the impact of monetary policy on loan supply. Table 7 presents the results when 
banks are grouped into three asset-size classes. The demand for deposits is generally 
in line with expectation in Equation 2. The supply of deposits’ equation excludes the 
182-day Treasury bill rate due to the high correlation with the repo rate.7 The effect of 
monetary policy on deposit mobilization is tested in the deposit supply equation by 
checking whether monetary policy (repo rate) affects bank deposit supply negatively 
and heterogeneously or not. We find that the coefficient for the small banks is more 
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negative than for large banks. However, the coefficient for the repo rate is the lowest 
for medium-sized banks, implying that the magnitude of this effect does not vary in a 
systematic way across size classes. 

The inconclusive results regarding the BLC in Table 7 could be attributed to the fact 
that the sample size differs for each size class. Table 11 reports the results using the same 
sample size and interaction terms (Equation 11). With interaction, the coefficient for the 
repo rate measures “conditional effect” and not “partial effect”. This will be the case 
even when the interaction term is statistically insignificant. The “conditional effect” of 
the repo rate on deposit supply is -1.466+0.349*size. However, since the coefficient of 
the interaction term is insignificant, we do not use the interaction to make conclusions 
regarding the BLC. Thus, we retain the conclusion that the deposit supply of small banks 
is more affected by monetary policy than that of large banks. This makes sense, since 
small banks have high costs of funds (Table 6).

Table 7:	 EC3SLS results for deposit demand and supply using bank size
Deposit demand 	    Small Banks	 Medium Banks	 Large Banks
	 (Assets<Ksh5	 (Ksh 5billion	 (Assets>Ksh15
	 billion)	 <Assets<	 billion)
	  	 =Ksh15bn)	

Constant	    0.001(0.990)	 0.004(0.979)	     0.007(0.948)
182-day Tbill rate	    -1.591(0.004)***	  -1.571(0.015)**	   -1.947(0.006)***
Deposit rate	    1.977(0.018)**	 0.529(0.586)	 1.927(0.090)*
Real GDP (log)	    0.730(.000)***	    1.227(0.000)***	  1.182(0.000)***
Exchange rate (log)	    0.459(0.000)***	 -0.077(0.330)	  0.373(0.001)***

Deposit supply			 

Constant	     0.014(0.853)	 0.039(0.686)	     0.014(0.815)
Bank reserves (log)	 0.526(0.000)***	   0.827(0.000)***	   0.495(0.000)***
Repo rate	 -1.516(0.000)***	   -2.402(0.000)***	   -1.149(0.021)**
Exchange rate (log)	 1.396(0.000)***	   0.819(0.000)***	   1.428(0.000)***

Sample size	 19 banks, 8 years	 7 banks, 8 years	 11 banks, 8 years

Notes: These results are estimated as a single system with results in Table 12. The R-square for the deposit 
demand equation are: 0.9182 (small banks), 0.9656 (medium size) and 0.9911 (large banks). The R-square 
for the deposit supply equation are: 0.9666 (small banks), 0.9803 (medium size) and 0.9797 (large banks). 

Bank liquidity

Liquid banks can draw on their excess reserves of cash and securities to protect their loan 
portfolio. Table 8 presents the results for when banks are grouped into three liquidity ratio 
classes. The deposit demand is not in line with economic theory, with the exception of 
the medium-liquid banks. For the low and high liquid banks, the interest rate coefficients 
have the opposite signs. 

The effect of monetary policy on deposit mobilization is tested in the deposit supply 
equation by checking whether the repo rate affects bank deposit supply negatively and 
heterogeneously or not. The coefficient for the repo rate in the deposit supply equation 
is more negative for low-liquid banks compared to high-liquid banks, as expected by 
the BLC. However, the coefficient for the repo rate for medium-liquid banks is the most 
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negative, implying that the magnitude of the effect does not vary in a systematic manner 
across liquidity classes.

The results in Table 8 could be affected by the differences in sample sizes across the 
three liquidity groups. Table 11 presents results using same sample size and interaction 
of liquidity with repo rate. The “conditional effect” of the repo rate on deposit supply is 
-1.842-2.514*liquidity. This is more negative for high-liquid (positive liquidity variable) 
banks than low-liquid (negative liquidity variable) banks. This is contrary to the findings 
in Table 8, but the results in Table 11 are reliable, given the fact that the same sample size 
is used. We, therefore conclude that the deposit supply of high-liquid banks is affected 
more by monetary policy compared to low-liquid banks. 

This makes sense in the Kenyan case, since high-liquid banks have high costs of 
funds as seen by the high interest expenses (Table 6). 

Table 8:	 EC3SLS result for deposit demand and supply using bank liquidity
Deposit demand 	 Low-Liquid 	 Medium Liquid	 High-Liquid
	 (Ratio<38%)	   (Ratio 38%-54%)	 (Ratio>54%)

Constant	  0.005(0.961)	 -0.003(0.970)	 -0.014(0.963)
182-day Treasury bill rate	   -0.138(0.902)	  -1.731(0.011)**	  0.700(0.384)
Deposit rate	   -3.651(0.036)**	 2.37(0.018)**	  -2.620(0.034)**
Real GDP (log)	   1.131(.000)***	   1.070(0.000)***	  0.485(0.000)***
Exchange rate (log)	   0.181(0.348)	 0.197(0.061)*	   0.915(0.000)***

Deposit supply			 

Constant	    0.012(0.763)	 0.091(0.325)	  0.087(0.554)
Bank reserves (log)	 0.637(0.000)***	   0.443(0.000)***	   0.368(0.000)***
Repo rate	 -1.292(0.000)***	  -1.712(0.000)***	  -1.179(0.004)***
Exchange rate (log)	 1.055(0.000)***	   1.174(0.000)***	   1.139(0.000)***

Sample size	 12 banks, 8 years	 13 banks, 8 years	 12 banks, 8 years

Notes: These results are estimated as a single system with those in Table 13. The R-square for the deposit 
demand equation are: 0.9774 (low-liquid), 0.9534 (medium liquid) and 0.8270 (high-liquid). The R-square for 
the deposit supply equation are: 0.9654 (low-liquid), 0.7505 (medium-liquid) and 0.7546 (high-liquid). 

Bank capitalization

Poorly capitalized banks have less access to non-deposit funds, which forces them to cut 
back on loans more than well capitalized banks, following tight monetary policy. Table 
9 presents the results when banks are divided into three capital categories. The demand 
for money is generally in line with economic theory. The effect of monetary policy on 
deposit mobilization is tested in the deposit supply equation by checking whether the 
repo rate affects bank deposit supply negatively and heterogeneously or not. We find that 
the coefficient for the repo rate in the deposit supply equation is negative and statistically 
significant for all groups of banks. However, it is more negative for high-capital than 
for low-capital banks, contrary to the BLC. 

The results in Table 9 could be affected by the differences in sample sizes across the 
three total capital to risk-weighted assets ratio groups. Table 11 presents results using 
the same sample size and interaction of capital ratio with repo rate. The “conditional 
effect” of the repo rate on deposit supply is -1.743-0.750*capital. Since the coefficient 
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of the interaction term is statistically insignificant, it is difficult to make any conclusive 
statements. We thus retain the conclusion that the deposit supply of high-capital banks 
is affected more by monetary policy. This makes sense given the fact that high-capital 
banks have a high cost of non-deposit funds (Table 6).

Table 9:	 EC3SLS result for deposit demand and supply using bank total capital
	 to risk-weighted assets ratio
Deposit demand 	 Low-capital	 Medium-capital	 High-capital
	 (Ratio<19%)	 (Ratio 19%-28%)	 (Ratio>28%)
	 Statutory=12%	 Statutory=12%	 Statutory=12%

Constant	 0.075(0.548)	 -0.001(0.986)	 1.8e-04(0.999)
182-day Treasury bill rate	  -0.381(0.600)	 -2.181(0.001)***	 -2.064(0.955)
Deposit rate	 -0.382(0.736)	 2.538(0.017)**	  3.491(0.002)***
Real GDP (log)	  0.978(0.000)***	 0.956(0.000)***	   0.943(0.000)***
Exchange rate (log)	  0.612(0.004)**	 0.267(0.000)***	    0.077(0.545)

Deposit supply

Constant	 0.021(0.744)	 0.011(0.877)	 0.010(0.898)
Bank reserves (log)	   0.446(0.000)***	   0.616(0.000)***	   0.595(0.000)***
Repo rate	 -0.952(0.025)**	   -1.746(0.000)***	 -1.632(0.001)**
Exchange rate (log)	  1.405(0.000)***	  1.051(0.000)***	  0.968(0.000)***

Sample size	 14 banks, 8 years	 10 banks, 8 years	 13 banks, 8 years

Notes: These results are estimated as a single system with those in Table 14. The R-square for the deposit 
demand equation are: 0.9781 (low-capital), 0.9836 (medium-capital) and 0.9456 (high-capital). The R-square 
for the deposit supply equation are: 0.9225 (low-capital), 0.9895 (medium-capital) and 0.9529 (high-capital). 

Bank foreign ownership

Foreign-owned banks are likely to mitigate the impact of monetary policy on deposit 
mobilization. Table 10 presents results when banks are grouped on the basis of foreign 
and local ownership. The demand for money is generally in line with economic theory, 
especially for the foreign-owned banks. The coefficient for the repo rate in the deposit 
supply equation is negative and statistically significant for both groups of banks. However, 
the coefficient for the repo rate is more negative for domestic-owned banks than for 
the foreign-owned banks. Thus, domestic-owned banks are more dependent on CBK’s 
monetary policy compared to foreign-owned banks, as expected when the BLC is in 
operation. The results in Table 10 could be affected by the differences in sample sizes for 
domestic and foreign-owned banks. Table 11 presents results using the same sample size 
and interaction of capital ratio with repo rate. The “conditional effect” of the repo rate on 
deposit supply is -1.714+0.024*ownership. However, the coefficient for the interaction 
term is statistically insignificant, implying that the foreign ownership variable cannot 
discriminate banks to identify the BLC at the deposit mobilization level. We therefore 
rely on the Table 10 results and conclude that deposit supply for domestic-owned banks 
is more dependent on monetary policy. This makes sense in the Kenyan case given that 
domestic-owned banks have a high cost of funds (Table 6). Foreign-owned banks are 
generally perceived as “stable and secure” and use both domestic and foreign capital to 
fund their operations. 
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Table 10:	 EC3SLS result for deposit demand and supply using foreign-
	 ownership dummy
Deposit demand 	 Domestic-owned banks	 Foreign-owned banks

Constant	 -0.001(0.990)	  -0.015(0.888)
182-day Tbill rate	  -1.194(0.158)	 -2.599(0.006)***
Deposit rate	 0.669(0.600)	 3.927(0.014)***
Real GDP (log)	  1.123(0.000)***	  0.622(0.000)***
Exchange rate (log)	  0.001(0.996)	 1.045(0.000)***

Deposit supply	

Constant	 0.030(0.530)	 0.036(0.573)
Bank reserves (log)	  0.542(0.000)***	  0.452(0.000)***
Repo rate	  -1.547(0.000)***	  -0.822(0.040)***
Exchange rate (log)	  1.074(0.000)***	  1.331(0.000)***

Sample size	 27 banks, 8 years	 10 banks, 8 years

Notes: These results are estimated as a single system with those in Table 15. The R-square for the deposit 
demand equation are: 0.9636 (domestic-owned) and 0.9394 (foreign-owned). The R-square for the deposit 
supply equation are: 0.8890 (domestic-owned) and 0.9191 (foreign-owned). 

Table 11:	 EC3SLS results for deposit demand and supply using 
	 interaction terms (Equation 11)
Deposit demand 	 Size 	 Liquidity	 Capital	 Foreign-ownership
	 (zit = size)	 (zit = liquidity)	 (zit =capital)	 (zit = foreign
				    ownership )

Constant	 -0.008(0.800)	   -0.006(0.848)	   0.013(0.728)	  -0.009(0.775)
182-day Tbill rate	   -2.931(0.000)***	  -2.946(0.000)***	 -2.684(0.000)***	  -2.912(0.000)***
Deposit rate	   4.438(0.000)***	  4.465(0.000)***	  4.069(0.000)****	  4.396(0.000)***
Real GDP (log)	    0.926(0.000)***	  0.955(0.000)***	  0.985(0.000)***	  0.954(0.000)***
Exchange rate (log)	  0.362(0.000)***	   0.304(0.000)***	  0.242(0.000)***	   0.303(0.000)***

Deposit supply

Constant	 0.018(0.471)	  0.012(0.646)	   0.017(0.531)	 0.019(0.528)
Real bank 	  0.471(0.000)***	  0.474(0.000)****	  0.700(0.000)***	    0.665(0.000)***
  reserves (log)
Repo rate	  -1.466(0.000)***	  -1.842(0.000)***	  -1.743(0.000)***	  -1.714(0.000)***
Exchange rate (log)	  1.260(0.000)***	  0.897(0.000)***	  0.953(0.000)***	   0.965(0.000)****
  	 0.469(0.000)***	  -0.180(0.080)*	  -1.205(0.000)***	   0.487(0.000)***  
Repo rate* 	 0.349(0.000)***	 -2.514(0.056)*	 -0.544(0.750)	  0.024(0.969)

Sample size	 37 banks, 8 years	 37 banks, 8 years 	37 banks, 8 years	 37 banks, 8 years
 

Notes: The results are estimated as one system with Table 16. The R-square for the deposit demand equations 
are: 0.8539 (size), 0.8079 (liquidity), 7267 (capital) and 0.8003 (foreign-ownership). The R-square for the 
deposit supply equations are: 0.9863 (size), 0.9809 (liquidity), 9795 (capital) and 0.9720 (foreign-ownership). 

Effect of monetary policy on bank loans 

Bank size

Table 12 presents the results when bank size is used to segregate banks. Demand for 
credit is generally in line with economic theory. What is unique is that credit demand 
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is lending rate–insensitive, which reduces the potency of the interest rate channel of 
monetary policy transmission. This could be attributed to weak legal and institutional 
structures for the enforcement of debt contracts, making interest rates sticky downwards. 

Table 12:	 EC3SLS results for demand and supply of credit using bank 
	 asset size 
	 Small banks	 Medium banks	 Large banks
	 (Assets<Ksh 5 	 Ksh 5 billions	 Assets>Ksh 15
	 billions)	 <Assets<=Ksh 15	 billions	
		  billions)	

Credit demand			 

Constant	     2.1e-08(1.000)	     0.011(0.892)	 -8.5e-09(1.000)
Lending rate 	    -0.196(0.785)	    -1.076(0.066)*	 -1.512(0.247)
Real GDP(log)	  0.249(0.000)***	   1.310(0.000)***	  0.308(0.000)***
HHI(log)	 0.791(0.000)***	  -0.195(0.000)***	 0.789(0.000)***

Credit supply			 

Constant	     0.002(0.933)	    0.040(0.352)	 0.002(0.950)
Real deposits(log)	  0.395(0.000)***	  0.972(0.000)***	  0.725(0.000)***
Lending rate	     0.458(0.372)	    0.726(0.207)	    0.344(0.718)
HHI(log)           	     0.589(.000)***	    -0.119(0.028)**	 0.267(0.000)***
Real non-interest 	 0.125(0.000)***	   -0.084(0.016)**	 0.136(0.000)***
  income (log)

Sample size	 19 banks, 8 years	 7 banks, 8 years	 11 banks, 8 years

Notes: These results are estimated as a single system with those in Table 7. The R-square for the credit 
demand equation are: 0.9298 (small banks), 0.9782 (medium size) and 0.9879 (large banks). The R-square 
for the credit supply equation are: 0.9814 (small banks), 0.7665 (medium size) and 0.9956 (large banks). 

Credit supply is the main focus in the BLC. We use two criteria in returning a verdict 
for the existence of BLC: real deposit and lending rate. First, the coefficients of the 
deposits in the credit supply equation are positive, meaning that bank loans depend 
on deposit mobilization. However, the deposits coefficient is higher for large banks 
compared to small banks. This is evidence against the existence of a BLC based on bank 
size. Second, the coefficient for the lending rate in the credit supply equation is positive 
as expected but is statistically insignificant, thus limiting the interest rate transmission 
channel. However, it is smaller for large banks than for small banks, as expected in a 
BLC. Third, competition proxied by the Herfindahl index is positively related to credit 
supply, which is contrary to expectation. Finally, the non-interest income (fees and 
commissions, foreign exchange trading and dividends) is generally complementary 
to credit supply, except for the medium-sized banks. However, the magnitude of the 
coefficient is slightly larger than for small banks. This is attributed to the fact that large 
banks derive, on average, 31.2% of their total income from non-interest sources compared 
to 24.4% for small banks (Table 6). 

The results in Table 12 could be influenced by the difference in the sample sizes. Table 
16 presents the results when the same sample size and interaction terms are used. Using 
the real deposit criterion, the “conditional effect” of the real deposit on bank credit is 
0.447+0.035*size. This coefficient is more positive for large banks than for small banks, 
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confirming the results in Table 12. Using the lending rate criterion, the “conditional 
effect” of the lending rate is -1.292+1.015*size. This coefficient is positive and smaller 
for large banks than for small banks, confirming the results in Table 12. This is strong 
evidence against the existence of a BLC based on bank size in Kenya.

The results are contrary to the finding in Kashyap and Stein (1995) for the US. The 
reason for the difference is that large banks in Kenya use aggressive asset liability 
management (ALM) strategy as they seek to increase net interest income by maintaining 
a “negative shilling gap” (the difference between shilling interest rate-sensitive assets 
and shilling interest rate-sensitive liabilities). 

Bank liquidity

Table 13 presents the results when liquidity is used to segregate banks. The demand for 
credit is generally in line with economic theory. However, it is lending rate insensitive, 
implying a reduced role for the interest rate channel. We use two criteria in returning a 
verdict regarding the BLC: the real deposit and lending rate. With regard to the deposit 
criterion, the credit for the low-liquid banks is more dependent on deposits than for high-
liquid banks, as expected in a BLC. With regard to the lending rate criterion, we find the 
same results: the slope coefficient for credit supply is lower for low-liquid banks than 
for high-liquid banks as expected in a BLC. The effect of competition, proxied by the 
Herfindahl index, is positive, implying that credit supply increases with less competition 
contrary to expectation. We also find that the coefficient for the non-interest income 
is positive except for medium-liquid banks. The results in Table 13 are not confirmed 
by the interaction terms in Table 16 because the coefficient of the interaction terms is 
statistically insignificant. 

Table 13:	 EC3SLS results using bank liquidity 
	 Low-liquidity 	 Medium-liquidity	 High-liquidity
	 (Ratio<38%)	  (Ratio 38%-54%)	    (Ratio>54%)

Credit demand

Constant	  4.3e-09(1.000)	  -4.2e-08(1.000)	  -2.8e-09(1.000)
Lending rate 	   -0.527(0.678)	   -1.467(0.028)**	 0.776(0.364)
Real GDP(log)	  0.555(0.000)***	   0.999(0.000)***	  0.369(0.000)***
HHI(log)	 0.699(0.000)***	  -0.178(0.002)***	 0.637(0.000)***

Credit supply			 

Constant	  -0.063(0.115)	  0.029(0.476)	  -0.005(0.873)
Real deposits(log)	  0.611(0.000)***	  -0.245(0.020)**	  0.417(0.000)***
Lending rate	   0.369(0.003)	  1.253(0.000)***	 0.566(0.000)***
HHI(log)           	  0.051(.000)***	  -0.027(0.038)**	   0.011(0.068)*
Real non-interest 	 0.458(0.000)***	 -0.299(0.001)***	 0.076(0.098)*
  income (log)

Sample size	 12 banks, 8 years	 13 banks, 8 years	 12 banks, 8 years

Notes: These results are estimated as a single system with those in Table 8. The R-square for the credit 
demand equation are: 0.9565 (low-liquid), 0.9522 (medium liquid) and 0.7807 (high-liquid). The R-square for 
the credit supply equation are: 0.9935 (low liquid), 0.9895 (medium-liquid) and 0.9753 (high-liquid). 
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The results are in line with those found in Loupias et al. (2002) for France, Bondt 
(1998) for Europe and Kashyap and Stein (2000) for the US. The results are attributed 
to the fact that low-liquid banks in Kenya use an aggressive ALM strategy, in which 
they seek to increase net interest income by maintaining a “negative shilling gap” (the 
difference between shilling interest rate-sensitive assets and shilling interest rate-sensitive 
liabilities). 

Bank capitalization

The results are presented in Table 14. The credit demand depends on income and 
competition. The lending rate has no effect on credit demand. We use two criteria in 
returning a verdict regarding the BLC: the real deposit and lending rate. With regard to 
the deposit criterion, we find that the credit for the high-capital banks is more dependent 
on deposits than that of low-capital banks, contrary to BLC. With regard to the lending 
rate criterion, the credit supply for high-capital banks is flatter than for low-capital 
banks, contrary to BLC. 

The results in Table 14 could be influenced by the difference in the sample sizes. Table 
16 presents the results when the same sample size and interaction terms are used. Using 
the real deposit criterion, the “conditional effect” of the real deposit on bank credit is 
0.560-0.354*capital. This coefficient is more positive for low-capital banks than for high-
capital banks. The lending rate criterion is not used due to the statistical insignificance 
of the coefficient of the interaction term. This confirms the existence of a BLC based 
on bank capital. The results are consistent with the finding by Altunbas et al. (2002) for 
Europe, Kishan and Opiela (2000; 2006) for the US, Farinha and Marques (2001) for 
Portugal, Gambocorta and Mistrulli (2004) for Italy, and Sichei (2005) for South Africa. 

Table 14:	 EC3SLS results using bank total capital to risk-weighted assets ratio 
Deposit demand 	 Low-capital	 Medium-capital	 High-capital
	 (Ratio<19%)	 (Ratio 19%-28%)	 (Ratio>28%)
	 Statutory=12%	 Statutory=12%	 Statutory=12%

Credit demand			 

Constant	     -0.079(0.347)	    3.4e-08(1.000)	    -5.9e-08(1.000)
Lending rate 	     1.507(0.185)	    -0.539(0.582)	    0.242(0.780)
Real GDP(log)	   0.641(0.000)***	   0.752(0.000)***	  0.475(0.000)***
HHI(log)	  0.666(0.000)***	  0.351(0.002)***	   0.518(0.000)***

Credit supply			 

Constant	     -0.006(0.689)	    0.027(0.482)	    -0.016(0.608)
Real deposits(log)	  0.250(0.003)***	    0.025(0.689)	  0.467(0.000)***
Lending rate	     0.727(0.000)	    0.946(0.000)***	   0.515(0.000)***
HHI(log)           	     0.003(0.358)	    0.030(0.076)*	    0.021(0.014)**
Real non-interest 	 0.159(0.005)***	    0.031(0.490)	 0.142(0.000)***
  income (log)

Sample size	 14 banks, 8 years	 10 banks, 8 years	 13 banks, 8 years

Notes: These results are estimated as a single system with those in Table 9. The R-square for the credit 
demand equation are: 0.9807 (low-capital), 0.9711 (medium-capital) and 0.9414 (high-capital). The R-square 
for the credit supply equation are: 0.9975 (low-capital), 0.9919 (medium-capital) and 0.9777 (high-capital). 
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Foreign bank ownership

Table 15 presents the results when foreign-ownership is used to segregate banks. We use 
two criteria in returning a verdict regarding BLC: the real deposit, and lending rate. With 
regard to the deposit criterion, the credit for the foreign-owned banks is more dependent 
on deposits than for domestic-owned banks, contrary to BLC. With regard to the lending 
rate criterion, credit for domestic-owned banks responds more to changes in the lending 
rate. Competition, proxied by the Herfindahl index, is positive for domestic-owned banks 
but negative for foreign-owned banks. The non-interest income is complementary for 
domestic-owned banks but is a substitute for foreign-owned banks. 

The results in Table 15 could be influenced by the difference in the sample sizes. 
Table 16 presents the results when the same sample size and interaction terms are used. 
Using the real deposit criterion, the “conditional effect” of the real deposit on bank 
credit is 0.618+0.128*ownership. This coefficient is more positive for foreign-owned 
banks than for domestic-owned banks. The “conditional effect” of the lending rate is 
1.117-2.158*ownership. This coefficient is lower (credit supply flatter) for foreign-
owned banks than domestic-owned banks. This is strong evidence against BLC based 
on foreign-ownership. The results are contrary to the finding by Ashcraft (2006) for the 
US, in which stand-alone banks are affected more by monetary policy.

Table 15:	 EC3SLS results using foreign-bank ownership dummy
	 Domestic-owned banks	 Foreign-owned banks

Credit demand

Constant	    1.5e-08(1.000)	    2.4e-08(1.000)
Lending rate 	    -0.315(0.712)	    2.669(0.024)**
Real GDP(log)	 0.449(0.000)***	   0.646(0.000)***
HHI(log)	  0.695(0.000)***	  0.492(0.000)***

Credit supply

Constant	   0.002(0.933)	    0.016(0.676)
Real deposits(log)	 0.561(0.000)***	   1.126(0.000)***
Lending rate	   1.612(0.006)***	    -0.069(0.888)
HHI(log)  	   0.397(0.000)***	   -0.207(0.000)***
Real non-interest income (log)	 0.214(0.000)***	   -0.144(0.000)***

Sample size	 27 banks, 8 years	 10 banks, 8 years

Notes: Results estimated as a single system with Table 10. The R-square for the credit demand equation 
are: 0.9181 (domestic-owned) and 0.9615 (foreign-owned). The R-square for the credit supply equation are: 
0.9898 (domestic-owned) and 0.9771 (foreign-owned). 

Table 16:	 EC3SLS results for credit demand and supply (equations 4 and 12) 
Credit demand 	 Size	 Liquidity	 Capital	 Foreign-ownership
	 (zit = size)	 (zit = liquidity)	 (zit = capital)	 (zit = foreign
				    ownership)

Constant	  -2.1e-05(0.999)	     -0.001(0.984)	     0.001(0.973)	     0.001(0.971)
Lending rate	   -1.198(0.126)	     0.869(0.218)	    -0.175(0.000)***	 -0.043(0.938)
Real GDP (log)	    0.727(0.000)***	   0.732(0.000)***	  0.713(0.000)***	   0.668(0.000)***

Continued on next page
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Table 16 Continued 
Credit demand 	 Size	 Liquidity	 Capital	 Foreign-ownership
	 (zit = size)	 (zit = liquidity)	 (zit = capital)	 (zit = foreign
				    ownership)

HHI (log)	    0.445(0.000)***	   0.396(0.000)***	  0.437(0.000)***	   0.482(0.000)***

Credit supply				  

Constant	 0.003(0.800)	     0.004(0.784)	    0.003(0.848)	 0.002(0.897)
Real deposits (log)	   0.447(0.000)***	     0.598(0.000)****	  0.560(0.000)***	 0.618(0.000)***
Lending rate	   -1.292(0.000)***	  -0.185(0.589)	 0.183(0.663)	  1.111(0.071)*
HHI (log)	     0.617(0.000)***	    0.421(0.000)***	  0.428(0.000)***	 0.354(0.000)****
Real NII(log)	     0.109(0.000)***	  0.101(0.000)***	  0.165(0.000)***	 0.179(0.000)***  
 	 -0.017(0.845)	    -1.299(0.000)***	 1.752(0.000)***	  -1.208(0.000)***
Deposits (log)* 	 0.035(0.000)***	   0.036(0.124)	  -0.354(0.000)***	  0.128(0.000)***
Lending rate* 	 1.015(0.000)***	 0.114(0.880)	 -1.463(0.305)	   -2.158(0.004)***

Sample size	 37 banks, 	 37 banks, 	 37 banks, 	 37 banks,
	 8 years	 8 years	 8 years	 8 years

Notes: The results are estimated as one system with Table 11. The R-square for the credit demand equations 
are: 0.8937 (size), 0.9342 (liquidity), 7145 (capital) and 0.7554 (foreign-ownership). The R-square for the 
credit supply equations are: 0.9817 (size), 0.9802 (liquidity), 9867 (capital) and 0.9839 (foreign-ownership). 

Contextualisation of the results

BLC based on bank size

Table 17 presents the summary of the results. The monetary  policy of the CBK influences 
the deposit mobilization of small banks more than large banks as expected in a BLC. 
This is attributed to three factors in Kenya: small banks are perceived by customers as 
less “stable and secure”; there is inadequate coverage of the deposits by the DPF; and the 
inter-bank market is skewed in favour of large banks. Thus, big banks have a high cost 
of interest funds (e.g. the high interest expense on customer deposits in Table 6). One 
would naturally expect the loans of small banks to be dependent on bank deposits and 
be more responsive to changes in the lending rates than those of large banks. However, 
as shown in Table 17, loans of small banks are affected less by monetary policy (less 
dependent on deposits and less flat credit supply) than those of large banks, contrary 
to BLC. The reason is that small banks are able to shield their loans against monetary 
policy shocks by pursuing a defensive/conservative ALM strategy: less loans-assets ratio, 
and charging high lending rates (Table 5). On the contrary, large banks with lower cost 
of funds follow an aggressive ALM strategy, for example, high loan-asset ratio (Table 
5). This leaves them exposed to monetary policy shocks, thus leading to the failure of 
a BLC to exist in Kenya based on bank size.

BLC based on liquidity 

Table 17 presents the summary of the results. The monetary policy of the CBK influences 
the deposit mobilization of high-liquid banks more than low-liquid banks, contrary to 
BLC. This is attributed to three factors in Kenya: high-liquid banks are generally small 



Does Bank Lending Channel Exist in Kenya? Bank Level Panel Data Analysis	 37

banks perceived by customers as less “stable and secure”; there is inadequate coverage 
of the deposits by the DPF; and the inter-bank market is skewed in favour of low-liquid 
banks, which are generally large and perceived as more “stable and secure” (too-big-to-
fail). Thus, they have a high cost of interest funds (e.g. high interest expense on customer 
deposits, as shown in Table 6). One would naturally expect the loans of high-liquid banks 
to be dependent on bank deposits and be more responsive to changes in the lending rates 
than those of low-liquid banks. However, as shown in Table 17, the loans of high-liquid 
banks are affected less by monetary policy than those of low-liquid banks, in line with 
BLC. The reason is that high-liquid banks are able to shield their loan portfolio against 
monetary policy shocks by pursuing a defensive/conservative ALM strategy; for example 
a lower loan-asset ratio (Table 5). On the contrary, low-liquid banks follow an aggressive 
ALM strategy: for example a high loan-asset ratio (Table 5). This makes them exposed 
to monetary policy shocks, thus leading to the existence of a BLC in Kenya based on 
bank liquidity. The results are in line with the finding of Kashyap and Stein (2000).

BLC based on capitalization 

Table 17 presents the summary of the results. The monetary policy of the CBK influences 
the deposit mobilization of high-capital banks more than low-capital banks, contrary to 
BLC. This is attributed to three factors in Kenya: high-capital banks are generally small 
banks in size, and perceived by customers as less “stable and secure”; there is inadequate 
coverage of the deposits by the DPF; and inter-bank market is skewed in favour of large 
low-capital banks, which are generally large and perceived as more “stable and secure” 
(too-big-to-fail). Thus, they have a high cost of interest funds. One would naturally expect 
the loans of high-capital banks to be dependent on bank deposits and be more responsive 
to changes in the lending rates than those of low-capital banks. This would imply the 
existence of a “bank capital channel” of monetary policy transmission. However, as 
shown in Table 17, the loans of high-capital banks are affected less by monetary policy 
than for low-capital banks. This is strong evidence in favour of the existence of a BLC 
and non-existence of a “bank capital channel” of MTM in Kenya. The reason is that 
high-capital banks are able to shield their loan portfolio from monetary policy shocks 
by pursuing a defensive/conservative ALM strategy: lower loan-asset ratio (Table 5). 
On the contrary, low-capital banks follow an aggressive ALM strategy:  for example a 
high loans-asset ratio (Table 5), which makes them exposed to monetary policy shocks, 
thus leading to the existence of a BLC in Kenya based on capital. The results are in line 
with Kishan and Opiela (2000; 2006) and Gambacorta and Mistrulli (2004). 

BLC based on foreign-ownership (significant foreign-affiliation) 

Table 17 presents the summary of the results. The monetary policy of the CBK influences 
the deposit mobilization of high-capital banks more than low-capital banks contrary to 
BLC. This is attributed to three factors in Kenya: domestic-owned banks are generally 
small banks in size, and are perceived by customers as less “stable and secure”; there is 
inadequate coverage of the deposits by the DPF; and the inter-bank market is skewed in 
favour of foreign-owned banks, which are generally large and perceived at more “stable 
and secure” (too-big-to-fail and have “foreign support” in the event of failure).
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 Thus, foreign-owned banks have a low cost of interest funds. One would naturally expect 
the loans of domestic-owned banks to be more dependent on bank deposits and credit 
supply to be flatter than for foreign-owned banks (strong BLC). However, as shown in 
Table 17, the loans of foreign-owned banks are affected more by monetary policy than 
those of domestic-owned banks. This is evidence against the existence of a BLC. The 
reason is that foreign-owned banks have the skill and expertise to monitor and manage 
financial risks such as interest rate (pricing difference between loans and deposits), credit 
risk (probability of default), and liquidity risk (when loans and deposits have different 
maturities). They also have more balanced sources of income compared to domestic-
owned banks (Table 6). This is done through a conservative yet dynamic ALM strategy 
that enables them to maintain a mix of loans and deposits consistent with set goals of 
long-term growth and risk management. This makes their assets and liabilities very 
sensitive to monetary policy shocks, compared to domestic-owned banks. 

How significant is BLC in Kenya?

BLC exists in Kenya based on liquidity and capitalization. First, banks with less liquid 
balance sheets are affected more by monetary policy. Second, banks with less total 

capital to risk-weighted assets ratio are affected more by monetary policy than those 
with high total capital to risk-weighted assets ratio. In view of the fact that less liquid 
and less capital banks are generally the large banks, contributing about 82% of the total 
bank loans in Kenya, the BLC of MTM is significant. With lending-rate insensitive credit 
demand, the BLC plays a significant role in complementing the weak interest rate channel.
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6.	 Conclusions and policy
	 recommendations

The aim of this study was to check the possible existence of a BLC in Kenya during 
the period 2001 to 2008. Our premise has been that to provide a sharp test of 
the bank lending channel, one has to estimate directly a system of “structural” 

money and credit market equations, allowing for asymmetries in loan supply across 
banks depending on their asset size, liquidity, capitalization and ownership.

We use bank-level annual panel data for the period 2001 to 2008 and our main 
conclusion is that a BLC exists in Kenya based on bank liquidity and capital. First, there 
are a number of individuals and firms who are bank-dependent  due to the imperfect 
capital market. Second, monetary policy has a stronger effect on the loans of banks with 
less liquid balance sheets than on those with highly liquid balance sheets. Third, the loans 
of banks with low total capital to risk-weighted assets ratios are hit more by monetary 
policy compared to banks with high capital ratio. Finally, we find that BLC is significant 
in Kenya, since it affects large banks, which contribute about 82% of total credit.

The study also finds that credit demand is lending rate-insensitive for all categories 
of banks, which limits the possibility of the existence of an interest rate channel, which 
should be reinforced by the BLC. This is attributed to the deficiencies in the legal 
and institutional structure, which hamper the enforcement of debt contracts, such as 
inefficiencies and corruption in the system of land registration, and delays in court process. 
These undermine property and creditor rights. In such an environment, banks require 
high levels of collateral and add a high credit risk premium to their base lending rates.

The finding of a BLC implies a number of issues in Kenya. First, monetary policy 
can have effects on investment and aggregate activity without affecting interest rates. 
This means that interest rates are not the only measures to gauge the stance of monetary 
policy, which has implications on modelling investment functions in Kenya. Second, 
the quantitative impact of the BLC in Kenya is sensitive to a number of institutional 
characteristics (i.e. liquidity and capitalization) of the financial market, which can be 
used to gauge the strength and distribution of monetary policy. Third, prudential bank 
regulation, particularly the liquidity and capitalization, should be harmonized with 
monetary policy. For instance, the implementation of Basel II requirements in Kenya will 
have implications on monetary policy. Under the current framework, banks operating 
on lower capital ratios are affected most by monetary policy as expected in the BLC. 

40
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However, implementation of Basel II may create a situation where banks with high 
capital ratios are less affected by monetary policy (“bank capital channel”). Therefore, 
increasing capital requirements may lead to a more sound banking system, but can lead 
to a banking system that is less responsive to monetary policy. There is therefore need 
to balance regulatory and stabilization policies. Fourth, the effects of monetary policy 
on borrowers and banks are asymmetric in Kenya. Fifth, bank credit can be used as a 
nominal anchor (intermediate target) for monetary policy and a leading indicator for 
economic activity in Kenya. Finally, the presence of a BLC implies the existence of a 
socially inefficient allocation of scarce resources, since the most profitable investment 
might be denied funding by banks. This is in sharp contrast to the traditional textbook 
interest rate channel, where only the least socially productive investment projects remain 
unfunded after monetary policy contraction (Cecchetti, 1995). 
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Notes
1.	 This depends on the monetary policy framework.
  
2.	 The HHI measures market concentration based on the sum of squared market shares of 

individual banks.  The upper value of the index is 10,000, which corresponds to a monopoly.  
The lower bound is zero, corresponding to a competitive market with no dominant player.  
A HHI below 1,000 indicates an unconcentrated industry.  A HHI between 1,000 and 1,800 
indicates moderate concentration, while a HHI above 1,800 indicates high concentration. 

  
3.	 This uses “semi-structural VAR” innovations to determine overall stance of monetary 

policy.
  
4.	 The usage of “cash-in-till” here follows central banking definition; i.e. sum of cash in 

commercial bank safe (vaults) and cashiers’ tills. This is slightly different from commercial 
banking definition where “cash-in-till” only refers to the cashiers’ tills, whereas the cash 
in the safe is referred to as reserve cash.   

  5
.	 This is the classification used by the Bank Supervision Department of the Central Bank 

of Kenya.
 
6.	 Within the study period, CBK varied the cash ratio requirement three times. It is also 

worth noting that the repo rate used as a proxy of monetary policy stance varied every 
year within the study period.

  
7.	 Banks consider the 182-day Treasury bill rate before bidding in the repo market.  Inclusion 

of the 182-day Treasury bill rate led to very high coefficients for it and the repo rate.
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Appendixes

A. Procedures for performing EC3SLS

The system of structural equation can be written in matrix form in equation

y = Z δ + ε	 (A1)

Where

y =	 =  	          , Zj = 9Yj, Xj C , Z = diag  Zj =  

y1

y2

y3

y4

Z1	 0	 0	 0

0	 Z2	 0	 0

0	 0	 Z3	 0

0	 0	 0	 Z4
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Diag	 Z1 = di , i  , ln ytn , Diag Z2 = di  , ln d    n , rt, ln etn ,
R
P

tb
t

it
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t

d
it

Diag	 Z3 = dlrit, ln yit, ln HItn, and Diag Z4 = dln d    n , lrit, ln HIt,ln NIitn
D
P it
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y =	 =	 , ε =	 =

β10 , β11 , γ11 , γ12

β20 , β21 , γ21 , γ22 , γ23

β30 , β31 , γ31 , γ32

β40 , β41 , β42 , γ41 , γ42

µ1i + ν1it

μ2i + ν2it 

μ3i + ν3it

 μ4i + ν4it 

>	 H  >	 H  
δ1

δ2

δ3

δ4

ε1it

ε2it

ε3it

ε4it

> H > H
The endogenous variables’ coefficients use βij and exogenous variables’ coefficients 

use γij.
The procedure used is as follows:

(i)	 Obtain within two stage least squares (W2SLS) and between two stage least squares 
(B2SLS) estimates of each of the four structural equations. It is imperative to note 
that the equation for the credit supply depends on what is being analysed. 

(ii)	 Compute estimates of the error-covariance matrices of the W2SLS ( ∑v
ˆ ) and 

B2SLS ( ∑1
ˆ ) using residuals from step (i) between: 

= σ    =∑1
ˆ

`yj - Zj δj,B2SIS j
' P`yl - Zl δl,B2SISj

N

~ ˆ
2

1jl
                                                 (A2)

                              and L	

= σ    =∑v
ˆ `yj - Zj δj,W2SIS j

' Q`yl - Zl δl,W2SISj

N(T - 1)

~ ˆ
2

vjl
	 (A3)

Where P is NT × NT averaging matrix computed as P = Zµ(Z'µZµ)
-1Zµ. Zµ is NT × N 

selector matrix of ones and zeros showing bank specific dummies. Q is NT × NT demeaning 
matrix computed as  Q = INT - P. Note that ∑1

ˆ and ∑v
ˆ are both 4 × 4 matrices. 

(iii)	 Compute the matrix: 

∑µ =
a∑1 - ∑µk 

T
ˆ

ˆ ˆ
	 (A4)

(iv)	 Check if the matrix in A4 is positive definite or not (i.e. the Eigen values are all 
positive). Analysis proceeds if the matrix is positive definite. The use of lagged 
dependent variables was rejected due to the failure of this condition.

(v)	 Compute the inverse of ∑1
ˆ and ∑v

ˆ  
(vi)	 Compute the Cholesky decomposition of ∑1

ˆ -1 and ∑v
ˆ -1 to get ∑1

ˆ -½  and ∑v
-½  

(vii)	 The modified spectral decomposition of the variance-covariance matrix for the 
set of 4 equations is: 
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∑1
-½-½ ∑v

-½Ω    =         ⊗P +         ⊗Q 	 (A5)
where ⊗ is the Kronecker product

(viii)	 Transform equation A1 by pre-multiplying with A5 to generate A6:

y * = Z * δ + u *	 (A6)

Where -½ -½ -½y*= Ω     y Z * = Ω    Z , u* = Ω    u

(ix)	 Apply 3SLS to the transformed system using the optimal instruments 
A = 7I4 ⊗ X, I4 ⊗ XA~ , where X is a matrix of exogenous variables.  ~X = QX (i.e., 
demeaned X) and X = PX (mean of X).

B. Solutions for the deposit and credit market 

Deposit market

µ0 =	 , µ1 =	 < 0, µ2 =	 > 0, u3 =	 > 0,
β20 - β10

β11 - β21

γ21

β11 - β21

γ22

β11 - β21

- γ11

β11 - β21

µ4 =	 > 0, µ5 =	 < 0.
- γ12

β11 - β21

γ23

β11 - β21

γ22 β11

β11 - β21

γ11 β11

β11 - β21

ĸ0 =	 , ĸ1 =	 > 0, ĸ2 =	 < 0, ĸ3 = 	 >0,
β20 β11- β21 β10

β11 - β21

β11 γ21

β11 - β21

- γ12 β21

β11 - β1
ĸ4 =	 > 0, ĸ5 =	 < 0.

γ23

β11 - β21
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Credit market

γ0 =	 , γ1 =	 < 0, γ2 =	 > 0, γ3 =	 > 0,
β40 - β30

β31 - β42

β41

β31 - β42

- γ31

β31 - β42

γ41 - γ32

β31 - β42

γ4 =	 > 0.
γ42

β31 - β42

- γ31 β42

β31 - β42

γ42 β31 - γ32 β42

β31 - β42

ρ0 =	 , ρ1 =	 > 0, ρ2 =	 < 0, ρ3 = 	 >0,
β31 β40- β42 β30

β31 - β42

β31 β41

β31 - β42

ρ4 =	 > 0.
γ42 β31

β31 - β42

Table A 1:	Order and rank condition of identification
Equation	 Order condition	 Rank condition
	 __________________________________________________________________________________________________________

	 K	 M	 G	 Is K-M (G-1)?	 Rank of J matrix.
					     Is rank J 3?

Deposit demand	 11	 4	 4	 Yes	 3	 Yes
Deposit supply	 11	 5	 4	 Yes	 3	 Yes
Credit demand	 11	 4	 4	 Yes	 3	 Yes
Credit supply	 11	 5	 4	 Yes	 3	 Yes

Note: G=total number of endogenous variables, K=total number of variables in the model (endogenous and 
pre-determined), M=number of variables (endogenous and pre-determined), in a particular equation, J=matrix 
constructed from the coefficients excluded from a particular equation, but contained in other equations of the 
model.

Table A 2:	Panel unit root tests 
Variable	 IPS (2003)	 Hadri (2000)	 Conclusion
	 w-statistic	  	
	 Individual 	 Individual
	 unit root	 stationarity	     

Real loans (log)	 0.051(0.536)	 31.045(0.000)***	 Nonstationary
Real deposits (log)	 0.059(0.476)	 33.963(0.000)***	 Nonstationary
Real GDP (log)   	 -1.079[0.140)	 7.909(0.000)***	 Nonstationary
182-day Treasury bill	 0.848(0.802)	 17.825(0.000)***	 Nonstationary
Deposit rate	 0.753(0.774)	 29.363(0.000)***	 Nonstationary
Lending rate	  0.483(0.685)	 33.584(0.000)***	 Nonstationary
Repo	 0.646(0.741)	 17.463(0.000)***	 Nonstationary
Real bank reserves (log)	 -0.661(0.255)	 44.321(0.000)***	 Nonstationary

Continued on next page
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Inflation rate	  -3.951(0.000)***	     -1.750(0.960)	 Stationary
Nominal exchange rate (log)	 -0.059(0.476)	   63.081(0.000)***	 Nonstationary
Cash ratio requirement	 0.958(0.831)	  17.286(0.000)***	 Nonstationary
Real non-interest income (log)	 -0.431(0.331)	 43.520(0.000)***	 Nonstationary
Herfindal index(log)       	 3.752(0.999)	 41.121(0.000)***	 Nonstationary

Table A 3:	Panel cointegration tests
	 Pedroni residual test	 Kao test residual-based 
	 (Weighted ADF version)	 test (ADF)

Equation	 Null: No cointegration	 Null: No cointegration

Deposit demand (Equation 2)	  -6.327(0.000)***	 -2.111(0.017)**
Deposit supply (Equation 3)	  -6.836(0.000)***	  -2.229(0.013)**
Credit demand (Equation 4)	  -12.753(0.000)***	  1.692(0.045)**
Credit supply (Equation 5)	  -4.895(0.000)***	  -2.554(0.005)**

 
Table A 4:	Sectoral bank credit (%) 
Industry	 Small banks 	 Medium-sized banks	 Large banks
	 (Assets<Ksh5 	 (Ksh5 billion	 (Assets>
	 billion)	 <Assets<=Ksh15	 Ksh15 billion)
		  billion)	  
	 _____________________________________________________________________________________________

	 2000	 2004	 2008	 2000	 2004	 2008	 2000	 2004	 2008

A. ENTERPRISES	 88.9	 74.9	 84.3	 88.5	 78.9	 83.1	 85.1	 69.8	 78.9

Agriculture, Hunting, Fishing 	 3.7	 3.3	 2.5	 6.6	 5.5	 2.8	 11.2	 9.9	 5.4
  and Forestry	
Mining and Quarrying	 0.8	 0.3	 2.7	 1.7	 1.0	 1.4	 0.9	 0.5	 1.7
Manufacturing	 16.9	 15.9	 12.6	 22.3	 21.2	 17.4	 23.7	 17.6	 14.0
Electricity and Water	 0.3	 0.3	 0.6	 1.7	 2.3	 1.0	 0.4	 0.3	 0.9
Building and Construction	 8.6	 4.9	 7.9	 4.0	 3.8	 5.0	 6.7	 5.3	 4.5
Wholesale and Retail Trade, 	 18.5	 14.1	 16.6	 23.4	 16.1	 14.7	 13.6	 11.7	 12.7
  Restaurants and Hotels
Transport and Communication	 6.4	 6.5	 8.2	 8.4	 7.8	 8.4	 2.0	 5.3	 9.2
Finance and Insurance	 2.6	 3.1	 2.0	 1.2	 2.3	 1.9	 2.1	 2.1	 3.0
Real Estate (commercial 	 8.4	 3.6	 6.0	 4.3	 2.1	 5.4	 2.9	 2.6	 3.2
  and residential)
Business Services (working	 10.7	 5.6	 14.7	 9.3	 6.9	 12.9	 10.8	 7.4	 10.7
  capital and other)
Foreign Trade (imports, 	 3.6	 2.4	 4.2	 2.9	 3.0	 3.4	 3.9	 0.7	 2.4
  exports and re-exports)
Consumer durables 	 1.2	 1.1	 1.2	 1.4	 0.3	 1.9	 1.9	 2.0	 6.5
  (domestic and other)
Other enterprises (not 	 7.3	 14.0	 5.2	 1.4	 6.8	 6.8	 4.8	 4.2	 4.6
  elsewhere specified)

B. SOCIAL, COMMUNITY & 	 5.1	 8.4	 7.3	 4.0	 2.9	 7.0	 2.6	 11.9	 15.3
     PERSONAL SERVICES

C. OTHER ACTIVITIES 	 6.0	 16.7	 8.4	 7.5	 18.2	 9.9	 12.3	 18.3	 5.8
     (not elsewhere specified)

TOTAL	 100.0	 100.0	 100.0	 100.0	 100.0	 100.0	 100.0	100.0	100.0
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