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EXECUTIVE SUMMARY 

The intention of this study is to outline an empirical framework of the balance sheet channel of 

monetary policy transmission in South Africa. Specifically, this study examines how monetary 

policy decisions are transmitted, through the balance sheet of business finns, to the real 

economy. The study is motivated by the fact that credit has now occupied an important role in 

the funding of new capital investment in South Africa. Thus, the balance sheet channel may 

become a relevant channel in the monetary policy transmission process. 

This study augments the co integration a d 

response and variance decomposition anal 

g ession (VAR) analysis with impulse 

idence for the balance sheet channel. 

The study employs quarterly South Afri the period 1980 to 2008. For that 

purpose, The VAR model will contain t\,\J~~~~~J1i.ables, Bank rate (monetary policy 

effect), External finance premium in£ etry channel), stock market capitalization 

(to cater for the collateral cha ial inventories (cashflows 

channel), credit extension (to cater lfr gross domestic product 

(to cater for the aggregate shock). 

The study finds evidence in support of the balance sheet channel of monetary policy transmission 

in South Africa. The channel is weak as proved by the results. Therefore, the balance sheet 

channel should not be neglected from both the policy perspective and academic literature point 

of view in South Africa. However, the findings may only pertain to idiosyncratic economic 

developments during the sample period, while not necessarily serving as a best guide as to how 

the South African economy would work in the future. 

Keywords: Balance sheet channel, Vector Autoregression Analysis, South Africa, Monetary 
Policy Transmission, Impulse response and Variance decomposition Analysis. 
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CHAPTER ONE 

1.1 INTRODUCTION AND BACKGROUND 

UNIVE . 
HOVl 
PRJ'v, 

AL 

Credit plays an important role in the funding of new capital investment in South Africa. The 

corporate finance structure in South Africa has been characterized by strong bank-lending 

relationships. The size of the banking sectors' assets relative to GDP underlines the imp01iance 

and potential influence of the banking sector to the South African economy. The size of the 

South African banking sectors ' assets as a percentage of GDP has increased steadily. Since 2001 , 

the value of banks ' assets has been exceeding GDP. Banks' assets are predominately loans and 

advances to the private non-bank and gove 

The ease with which companies can ace 

sector' s contribution to economic growth. 

brings with it host implications for the rea 

~ '-.u'"~=-- Npropriate measure for the financial 

, ;,_.~.._ • .,,..,A tmi,im~$11~:ry;at the failure of the banking system 

may be unable to adjust their balance 

sheets as they are denied access to credit facilities . he emergence of a credit crunch as banks 

become 1isk-averse may cause • • t)aoqf \ ~~mic cycle. As a result, a 
Taaether in Rxcellence . . . . 

number of authors have proved that bank's p1ay a v1tafrole m tlie policy transm1ss10n mechamsm 

by assisting in the reduction of market imperfections and thus facilitating lending and borrowing. 

The South African banking sector acts as a major intermediary between saving and investment. 

The sector allocates savings through funding various entrepreneurs in various sectors of the 

economy. Since 1994, the banking sector's loans and advances have grown from around 55% to 

73% of GDP. This has been accompanied by rapid growth in the major sectors of the economy. 

The "big five" sectors from the year 2000 to 2009 where the financial sector (21 % ), 

manufacturing sector (17%), wholesale, retail, catering and accommodation (15%), general 

government services (14%) and transport, storage and communication (10%) The "small five" 

industries consist of mining and quarrying (6%), personal services (5%), construction (3%), 

agriculture, forestry and fishing (2%) and electricity, gas & water (2%). The main participants in 

these sectors are small and medium enterprises who are more bank dependant. More than 95 

percent of businesses in South Africa are small and medium enterprises (SMEs) and collectively 

contribute approximately 35 percent of the country's gross domestic product. 



 

 

It is against this background that this study seeks to create a model for the balance sheet channel 

of monetary policy transmission for South Africa. The model would be used to examine whether 

the financial factors that affect credit demand are elastic or inelastic. That is: If the financial 

factors prove to be elastic, it would imply that the balance sheet channel plays an active role in 

the South African economy. If the financial factors prove to be inelastic, the implication would 

be that the balance sheet channel is of little importance in terms of explaining the propagation of 

monetary shocks. 

1.2 STATEMENT OF THE PROBLEM 
The intention of this study is to outline a rork of the balance sheet channel of 

monetary policy transmission mechanism lnn~c¼i.tI~~~;S ecifically, this study examines how 

monetary policy decisions are transmitt lance sheet of firms into the real 

economy. 

The significance of the balanc any economies ( see for 

example Gilchrist, Hairault and Kem 

(2002) ). Recent studies have shown a renewed interest in a real economy link that passes through 

the business sector. The balance sheet channel is now widely believed to play an important role 

in the conduct of monetary policy. The major question that has posed a dilemma to policy 

makers is how to model it. Therefore, this study seeks to examine the role of the borrowers in 

South Africa where credit plays an important role in the funding of new capital investment. If 

borrowers have an impact on the allocation of loans, then financial factors will play a key role in 

the propagation of monetary policy. 

Empirical work on the role of credit has focused on either proving the existence of the balance 

sheet channel or the banking lending channel or both. This study intends to differ from previous 

works by focusing closely on the famous three sub- channels of the balance sheet channel. These 

channels are the cash flow channel, the collateral channel and asymmetric information channel. 

Thus, the main questions for this study are: Does South Africa has a balance sheet channel? If 

yes. Which sub channel(s) does it operate through? What is the strength of the various sub-

channels in propagating monetary shocks? 
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Specifically, the study will develop a model that will test whether basic factors which affect the 

gap between credit and firm balance sheets such as external finance premium, net worth 

( collateral), cash flows, and infom1ation asymmetry can influence business cycles. Thus, this 

study argues that changes in monetary policy affect the market value and the cash flows of 

financial instruments. These changes will directly affect the balance sheet items of the accounts 

of companies. Therefore, the effect will be transmitted to investment, output and prices. To our 

knowledge this question has never been empirically tested in the South African context. Most 

studies (see for example Sichei (2005)) on this subject focus on bank lending channel to explain 

the impact of monetary policy on the perfonnance of the real economy in the presence of 

information asymmetries. Therefore, this 

balance sheet channel of monetary policy i 

1.3 JUSTIFICATION OF THE STUDY 

examine the effectiveness of the 

The question of how monetary lie translat~ !o t al e~om y through the credit channels n vers11-_y_ o orr are 
has grown in importance in both dev edmd emer ·n e nomies. To date, much of the credit gerner zn x e ence 
channel literature has focused on developed economies, which can be adequately modelled as 

large and closed economies. These models are clearly inappropriate for a developing and 

emerging economy such as South Africa. As an emerging economy, it is possible that the impact 

of monetary policy may be perverse. Thus, the most important innovation of this study is that it 

focuses on South African market, which has not previously been analyzed. 

An understanding of the different channels of monetary policy transmission mechanism is 

critical for policy makers in designing and implementing a framework of economic policies. 

Such knowledge should result in policies that accommodate the corporate sector in achieving the 

major macroeconomic goals in the economy. Moreover, economic organization, regulation, and 

management could be improved by knowledge of how the balance sheet channel transports 

monetary policy into the real economy. Finally, the conclusions of this study will have 

implications for other areas of economics whose survival depends on the decisions of monetary 

policy. 
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Lastly, the African Banking Congress in a communique issued at its last conference in 2008 in 

Johannesburg recommended that research should begin to focus on how monetary policy affects 

and is affected by the whole gamut of the financial sector especially in South Africa. It is against 

this background that this study seeks to develop a pioneering model that will provide an 

articulation of how the balance sheet channel operates in South Africa. 

1.4 OBJECTIVES OF THE STUDY 
The broad objective of this study is to construct a model which explains how the balance sheet 

channel of monetary policy transmission-A-fll~l'P.,Q-»~.-A-Hth Africa. This broad objective is 

explored through the following sub-object ve 

• To investigate, the extent to which o etary policy affect credit demand 

(borrowers' balance sheets) througH\c~~~~aMJi:11 

• To investigate, the impact of changes jn credi}.demand (l?Q.rrowers' balance sheets) on 
. Untverstt or Fort Hare busmess cycles through our esJ:J.male deI.E ll loget erzn xce ence 

• To investigate the short and long mn behavior of the balance sheet channel through our 

estimated models. 

• To make policy recommendations based on our empirical results. 

1.5 METHODOLOGY 
By applying Structural Vector Autoregression (VAR) approach, this study empirically 

investigates the functioning of the balance sheet channel in South Africa. A structural VAR uses 

economic theory to sort out the contemporaneous links between the variables (Bemanke, 1986; 

Blanchard and Watson, 1986; Sims, 1992). Vector Auto regressions have generally been used to 

analyse the effects of monetary policy (see for example: Ikhide and Uanguta (2002); Dale and 

Haldane, 1993; Gertler and Gilchrist 1993; Bemanke and Gertler, 1995; Christiano et al. 1996). 

A VAR model is a system of linear equations, in which each endogenous variable in the system 

is a function of all endogenous variables in the system. It avoids the problem of specifying a 
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complete structural model of the economy. Moreover, it explicitly recognizes the simultaneity 

between monetary policy and macroeconomic developments (reaction function) as well as the 

dependence of economic variables on monetary policy. 

The study will employ South African quarterly data for the period 1980 to 2008. This data set 

incorporates time periods prior to and after the introduction of various economic refom1 

programmes in South Africa. VAR are very sensitive to sample size. Thus, we are going to 

collect 128 observations per variable. This sample size is large enough to accommodate the 

effects of differencing and lagging. The data for this study will be obtained from various sources 

which include and not limited to: the Department of Trade and Industry, the International 

Financial Statistics (IFS),the South Africa 

Stock Exchange. 

To provide answers to the first two sub obj 

analyses will be used .. The study will follo 

r. sponse and variance decomposition 

response and variance decomposition 

analyses as developed by Li.itk and Reimers (19~4},and ander et al. (1992). In impulse 
n1vers1i or ffo~t are response analysis in VAR, a unit ck ·ven ea o t e system equations, and the oge r zn xce ence 

responses of all the variables for the future time periods are traced. Impulse response analysis is 

also used to determine the signs of the effects between the variables. 

To provide answers to the third sub objectives the cointegration and vector error correction 

modeling (VECM) by Johansen ( 1991, 1995) is employed. This approach applies maximum 

likelihood estimation to a vector autoregressive (VAR) model to simultaneously determine the 

long run and short run determinants of the dependent variable in a model. This approach also 

provides the speed of adjustment coefficient, which measures the speed at which the dependent 

variable will revert to its equilibrium following a short term shock to each of the variables. 

·Graphical analysis will be used to perform a preliminary examination of the data and to explain 

the behaviour or evolution of monetary policy over the study period. 

EViews version 6 is the econometric package to be employed for this study. EViews includes a 

wide range of single and multiple equation estimation techniques for time series data. 

Specifications may include polynomial lag structures on any number of independent variables. 
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Vector Autoregression and Vector Error Correction models can be easily estimated by EViews. 

Once estimated, the impulse response functions and variance decompositions for the VAR or 

VEC may be examined. VAR impulse response functions and decompositions feature standard 

enors also calculated. EViews version 6 can also display a variety of graphical and tabular 

formats. 

1.6 ORGANIZATION OF THE STUDY 
This study is divided into seven chapters. Following this introductory chapter, Chapter 2 sets the 

conceptual framework and gives an overvi monetary policy. An overview of 

the monetary policy practice and moneta i sion in South Africa since 1986 is 

attempted here. Chapter 3 gives the struc.t11111·~i-ffli~~~"'m11d of the South African economy. It 

highlights the role played by business fi cial sector. Chapter 4 presents the 

theoretical framework as well as the literatu theoretical and empirical. Chapter 5 

presents the analytical framew • fo • the stud~Thi~ udef el specification and review of n1vers1 or orr are 
analytical tools. Chapter 6 presents e e i • cal fi din :fu. Finally Chapter 7 summarizes and oge er zn xc uence 
concludes the study and suggests policy recommendations. 
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CHAPTER2 

MONETARY POLICY PRACTICE IN SOUTH AFRICA 

2.1 INTRODUCTION 
The aim of this chapter is to provide an overview of the monetary policy practice in South Africa 

over the study period (1980 - 2008). The impo1iance of monetary policy practice in South Africa 

cam1ot be underestimated when analyzing the behavior of the Balance sheet channel. The 

knowledge of regime shifts and policy to 

be observed in the data, thus imp01iant foll"--rr:n9cre1 

plaining structural breaks that may 

a ance sheet channel. In addition, the 

elps to make the right selection of 

oh1::•,!,H\/li.u-i1i11 ... ~el. This chapter is thus divided into 

knowledge of the background of monetar 

policy variables to be used to model the b 1 

six sections. The first section looks at the onetary policy. The second section 

covers the South African Monyt~·y .policy r.e_gimes AW:ing the;.. ~dy period. The third section 
. u n~ers1rv or .r ort nare turns to the effectiveness of the Rep ate m 7\foueta;..y Tr i}.Sm1ss10n process. An assessment of 

ogerner zn .fixce Lenee 
the view of Monetary Policy Transmission in South Africa is laid out in the fourth section. The 

fifth section looks into the monetary policy tools in South Africa. The last section concludes the 

chapter. 

2.2 OBJECTIVES OF MONETARY POLICY IN SOUTH AFRICA. 
The Constitution of the Republic of South Africa states that the Reserve Bank must perform its 

functions independently in the pursuit of its objective. The primary objective of monetary policy 

is to protect the value of the currency in order to obtain balanced and sustainable economic 

growth in the country. This monetary policy objective is primarily motivated by the desire to 

provide an anchor for monetary policy that can serve as an effective co-ordination device for the 

setting of prices of final products, production factors and financial assets. 

The Reserve Bank stresses that inorder to achieve their objective financial stability and stable 

conditions in the financial sector are a prerequisite. Financial stability does not guarantee that 

the real economy will perform at maximum capacity; the Reserve Bank believes that it is an 
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important precondition for the attainment of the economic growth potential. However, many 

economic and non-economic factors will determine the actual economic growth performance. 

Instability in the financial sector is not favorable for economic growth. In other words, financial 

stability is obtained when people are not concerned about the rate of inflation or any systemic 

risks in the financial sector when impo1iant economic decisions are made. 

However, as a result of the complexity of functional relationships between economic variables, 

the Reserve Bank feels that it cannot rely on only one single indicator under all circumstances. 

• restrict the rate of increase in the mon 

guidelines; 

e ete1mined and publicly announced 

University of Fort Hare 
Together in Excellence 

• maintain the rate of increase in domestic credit extension by the banking sector at a level 

consistent with the money supply objectives; 

• promote a general level of interest rates ( and a yield curve) m conformity with the 

aforementioned objectives; 

• lend support to the foreign exchange market to promote orderly adjustments in the floating 

exchange rate of the rand, and a relatively stable real effective value of the rand; 

• support the development of sound and well-managed private banking institutions; and 
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• encourage the development of efficient and well-functioning financial markets. 

Monetary policy in South Africa goes without its challe~ges which include: - to find consensus 

on what the objective of monetary policy should be in South Africa, deciding on an appropriate 

framework for monetary policy and establishing an effective institutional framework for 

monetary policy. 

2.3 MONETARY POLICY REGIMES I A SINCE 1985 

The historical accounts of how monetary the operating procedures in South 

Africa have been given considerable attent1 re (see for instance, Gidlow, (1998), 

Strydom (2000), Aaron and Muellbauer, (200 ~, ~mt1-l't:lnd de Jager (2001 ), and Van der Merwe 

(1999)). As in other areas of c ramework for monetary 

policy formulation has changed sub Africa has employed various 

frameworks to achieve low and stable inflation growth. This section reviews these approaches 

and details the purpose of monetary policy more generally. Over the study period, three 

monetary policy regimes have emerged , namely, cost of cash reserves based system with 

monetary targeting (1986 - 1998), repurchase agreement (repo) system with monetary targeting 

and informal inflation targeting (1998 to 1999), and repo system with formal inflation targeting 

(2000 to current), to reflect approximate times of major changes in the monetary policy. 

2.3.1 Cash reserves-based system with monetary targeting (1986 - 1998) 
This regime was enacted following the recommendations of the de Kock Commission Reports 

(1985). After the redefinition of the role of the discount rate, this regime was in full operation by 

1985 (Gidlow, 1995). The rationale for using money supply as an intermediate objective of 

monetary policy was that the growth in money supply is a vital element in the process of 

inflation. The money supply aggregate that was used to state the intermediate objective of 

monetary policy in South Africa was M3. M3 consisted of all bank notes and coin in circulation 
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plus all deposits of the domestic private sector with banking institutions. The Reserve Bank 

decided to use M3 for this purpose because it was the money supply aggregate that has the most 

stable relationship with domestic demand and is unaffected by deposit shifts between different 

maturities. 

Pre-announced monetary target ranges were used. Target ranges were set annually using a three-

month moving average of broad money growth. Monetary targets for the year, were announced 

in the March National Budget. The setting of the target aimed both to accommodate projected 

real GDP growth and to contain inflation. 

strict rules (Clarida and Gertler, 1997). T .. ..., , .U' U 1UcL.1 

in the face of external trade and financial s 

was there a legally required public explana • 

ts w r intended as guidelines, rather than 

• -c ·etion to breach targets, for instance 

o penalty for breaching targets; nor 

University of Fort Hare 
In this regime, short-term interest rig • • z tary policy instrument as the 

Bank's discount rate was employed to influence the cost of overnight collateralised lending and 

hence market interests. The Bank Rate was the lowest rate at which the SARB provided 

accommodation at the discount window to commercial banks. The Bank Rate featured as the 

principal operational variable in conducting monetary policy, and banks were allowed unlimited 

access to liquidity through the discount window by discounting eligible paper with the SARB. 

Various measures such as open-market operations were used to influence overall liquidity and 

credit extension to the private sector. 

Figure 2.1 and Figure 2.2 below gives a comparison of the monetary targets and the actual 

targets achieved during the monetary targeting regime. 
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Figure 2. 1: Percentage change in Monetary Aggregates. 

Percentage change in monetary aggregates 

30 -,---- - ---- ------ - ------------------, 

25 

20 

---5---- M3 % change ; 
'$ 15 -+-- minimum I 

-~- maximum 

JO 

1985 1986 1987 1988 1989 1990 1998 

University of Fort Hare 
Figure 2. 2: Relationship between ..... -.,.,,.,,...,,.r:, ...-rw pl • e 

relationship between money supply and infl ation 

-+-- M3 % change 
-II-inflation 

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
year 

Source: South African Reserve Bank Quarterly Bulletin, various issues. 
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The target set by March 1986 was to keep the growth rate of the broadly-defined M3 money 

supply between 16 and 20 per cent (Gidlow, 1995: 25). In the late 1980s and early 1990s, there 

was a lot of financial liberalization and structural changes in the South African economy. Over 

this period, the predictability of the relationship between growth in the money supply and other 

economic variables became less certain. Thus, M3 guidelines were supplemented by an eclectic 

set of indicators, including the exchange rate, asset prices, output gap, balance of payments, 

wage settlements, total credit extension, and the fiscal stance (Stals, 1997). In 1992 and 1993 

the average annual growth in M3 exceeded the upper limit of 10 per cent of the money supply 

guidelines. The rate of increase in the broad money supply aggregate averaged 14, 7 per cent 

from the beginning of 1994 up to the e d o 

consecutive year in which the growth in 

as indicated by the Reserve Bank. Even t o 

from 1994 to 1998, money supply (M3) i c 

range in the same years. 

e year 1996 represented the third 

y higher than desirable growth rates 

r price index continued to decrease 

• gher than the pre-announced target 

University of Fort Hare 
Together in Excellence 

2.3.2 Repo system with monetary targeting and informal inflation targeting (1998 -1999) 

The cash reserves based system was very opaque and diminished the accountability of the 

Reserve bank. In 1998, the Reserve Bank implemented a system of repurchase transactions 

(repos) as the main instrument of monetary policy. This is the rate at which the central bank 

lends funds to commercial banks and which directly influences the level of prime lending rates 

for consumers (Stals, 1997). All other interest rates are benchmarked to this rate. The repo rate 

became the most important indicator for short-term interest rates. The South African Reserve 

bank announced an inflation target of 1-5 percent. Guidelines for growth in broad money supply 

(M3) and bank credit extension were announced 

Under the system, the repurchase interest rate was determined at auction. The SARB signals its 

policy intentions on short-term interest rates to the market through the amount offered at the 

daily tender for repurchase transactions (SARB, 1999). Monetary growth guidelines were to be 
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announced on a three-year rather than an annual basis. Infonnal target ranges for core inflation 

were set. From the outset the Bank aimed at signalling its policy intentions for sh011-term 

interest rates through the amount offered at the daily tender for repurchase transactions (Guma, 

1999:25). By providing more liquidity than would be needed, the SARE provided a clear signal 

to the banks that in tern1s of SARB policy objectives, interest rates should decline. By providing 

less liquidity than is needed, the signal is that interest rates must go up (Guma~ 1999:25). 

Given that the SARB did achieve success in bringing down inflation under an informal inflation 

targeting regime. This regime had its sho 

informal inflation targeting framework w 

policy stance adopted by the authorities . 

er Merwe (2004: 1) argued that the 

nveying reasons for the monetary 

2.3.3 Repo system with e 
South Africa introduced inflation framework in 2000. This 

marked a sizable shift in monetary policy management from the previous "eclectic" approach 

and the explicit focus on M3 money supply. Inflation targeting is a monetary policy framework 

characterized by the public announcement of a numerical target for the inflation rate that is 

intended to be achieved over a specific time period. The operational instrument the SARB chose 

for implementing the inflation targeting framework was the repo rate. 

The SARB specifically targeted the CPIX. This is the Consumer Price Index excluding interest 

rates on mortgage bonds. A multi-year target approach was followed by specifying the target as 

an average annual rate of increase of between 3 and 6 per cent in the CPIX for the years 2002 

and 2003 and an increase of between 3 and 5 per cent for the years 2004 and 2005. The target 

range for 2005 was increased from 3 to 5 per cent to . 3 to 6 per cent due to a sharp depreciation in 

the external value of the rand and a number of other exogenous shocks. The annual average was 

then replaced by a continuous target of 3 to 6 per cent for the period beyond 2006. 
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Figure 2. 3: Movements in the Repo rate and Inflation. 
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In April 2000, South Africa follow ~-V.Wf¥-e1fr~~rds greater price stability. Its 
conservative monetary was largely directed to curtailing inflation. CPIX accelerated during in 

2000, from 7.0 percent to 8.2 percent 2002. This acceleration was caused by a rise in the 

domestic price of petrol and diesel and higher food prices. The monetary authorities increased 

the repo rate on four occasions in 2002. CPIX inflation slowed down to 6.6 percent in 2003. 

Figure 2.3 clearly illustrates how successful the inflation targeting framework has been at 

combating inflation from 2003 to 2006. CPIX remained within the target range of 3 - 6%. 

However, inflation moved out of the target range in 2007. 

Formal inflation targeting does not mean that monetary policy must necessarily react if the 

inflation rate moves outside the target. If it is expected that the inflation rate will move into the 

target range within a short period of time, no reaction of monetary policy is required. However, 

if the inflation rate is expected to remain out of the target for an extended time period, then 

monetary policy will have to be adjusted. 
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Critics have leveled various criticisms against the framework. Mboweni (2000: 405) contends 

that an inflation targeting framework is a complicated approach to implement as it relies on 

forecasts in an uncertain economic environment. Ball and Sheridan (2003) find no evidence that 

inflation targeting improves a country's economic perfonnance. The choice of such a sh011-term 

interest rate may not be appropriate for developing countries since their money markets may be 

insufficiently developed and insufficiently liquid. However, Mishkin (2000) and Stevens (2003: 

26) concludes that inflation targeting has proved highly successful in keeping inflation under 

control and in promoting high economic growth. 

Table 2.1 below gives a summary of the m~ ......... ~ ,+J-U .......... ..J-1.~imes that South Africa has had over 

the study period 1985 to 2007. 

Table 2. 1: Monetary Policy Regimes in 

Policy Regime Period 

Cash reserves-based system with monetary l- f//lln,~~·rd "1fl\er i ty 0 1a~'s bank rate. 

targeting Toget er ·n ..J:1ji)ij~l @ missed due to , among others, financial 

Repurchase agreement (repo) system with 1998-1999 

monetary targeting and informal inflation 

targeting 

Repo system with formal inflation targeting 2000-2007 

Source: Adapted from Mohr et a/.(2004:373) 

liberalization and other structural changes in the economy. 

• Repo system coupled with pre-announced targets of money 

supply (M3) and Informal Targets of core inflation 

• Main instrument used is the repo rate, which is the interest rate 

that the SARB charges for accommodating the cash needs of 

commercial banks. 

• A monetary policy committee (MPC) of the SARB meets 

regularly to consider possible adjustments to the repo rate. 
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2.4 MONETARY POLICY TRANSMISSION IN SOUTH AFRICA 

The purpose of this section is to give a description of how the monetary transmission mechanism 

has evolved in South Africa over the past two decades. Using the current monetary policy 

regime, there are a number of steps in the monetary policy transmission process. First, a change 

in the repurchase agreement rate (repo) by the SARB affects the market interest rates (rates for 

deposits and lending), asset prices, expectations and nominal exchange rates. Second, changes in 

these variables lead to changes in consumption (C) and investment (I) through their impact on 

The view of two researchers (Smal and Ja e 

widely taken as the general view of 

Mechanism. Their view is presented in Figure 2. 

an Monetary Policy Transmission 

University of Fort Hare 
Together in Excellence 
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Figure 2. 4 View of Monetary Policy Transmission Mechanism in South Africa. 
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2.5 MONETARY POLICY TOOLS IN SOUTH AFRICA 

2.5.1 Open market operations 
Central banks are responsible for the stabilization of the money and capital markets by avoiding 

sharp changes in the interest rates and liquidity conditions. They practice this through Open 

Market Operations (OMO). OMO refers to the purchase or sale of any kind of asset that the 

central bank deals in. These operations are conducted on a variety of assets including treasury 

bills, Land bank bills, Land Bank promissory notes . 

The SARB conducts Open Market Operat o ns: Firstly, to neutralize or smooth 

the influence of exogenous factors on the i n in the money market. Secondly, to 

maintain a liquidity requirement in the ma of the cash reserve requirement in 

order to influence interest rates. Lastly, to ma e small adjustment in credit conditions and 

interest rates inorder to keep th~~~t¼ i Jto<J· t rirl'\·~ly To inject cash reserves 
Together in F:xcellence 

into the banking system (expansionary monetary policy), OMO will involve the purchase of 

securities by the central bank. In contrast, Open Market sales will be directed at draining cash 

reserves from the banking system. OMOs are flexible monetary policy tool because the 

involvement of individuals is on a voluntary rather than a compulsory basis. OMOs can also be 

performed frequently and on any quantities. Therefore, it is a technique suited to fostering 

financial competition and market development. 

2.5.2 The Repo Rate 
The repo rate is the main instrument that is used by the SARB. The repo rate is the rate at which 

the SARB charges for borrowed cash reserves. It is the most significant rate in the financial 

markets. The Bank's repo rate influences the interest rates charged by banks, the general level of 

interest rates in the economy and therefore other economic aggregates such as money supply, 

bank credit extension and ultimately the rate of inflation. The repo rate influences market rates in 

two ways: Firstly, it directly influences the banks' marginal cost of funding and, secondly, it 
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reflects the Bank's stance on monetary policy. Therefore, even the interest rates of ban .. k:s which 

do not paiiicipate in the repo auctions are adjusted when the repo rate is increased or decreased. 

In order to ensure that the repo rate is made effective, the SARE makes sure that the private 

sector banks are indebted to it at all times (Faure, 2005). It does this by creating a "money 

market shortage", which it then refinances at the repo rate. Banks in need of liquidity sell assets 

under repo to the Reserve Bank in exchange for b01Towed cash reserves and pay the repo rate for 

this accommodation. Gidlow (2001:3) adds that the monetary authorities take the view that the 

money market would function more effi ien to the repo rate had a more direct 

effect on the interbank rate. That is, chan ould first affect the interbank rates, 

which then transmit a similar effect to QU~i:fF--il1[Df]~~~r et rates and finally impact on the 

interest rates in the economy. This market~ 

transmission through the financial system. 

undation of monetary policy and its 

University of Fort Hare 
Together in Excellence 

2.5.3 Cash reserve requirements 
Banks in South Africa are legally required to hold some percentage of their deposits in a non-

interest earning account with the SA Reserve Bank. Cash reserve requirements were originally 

introduced partly for purposes of prudential banking requirements. They were therefore geared 

towards protecting the liquidity, solvency and safety of banks and other financial intermediaries, 

and were not regarded as a primary instrument of monetary policy. They have, however, come to 

be used as a supplementary instrument of monetary policy from time to time. The minimum cash 

reserve requirements nevertheless diminished in importance as an instrument of monetary policy 

because the South African monetary authorities placed a greater emphasis on open market 

operations. An increase in the cash reserve requirements against some or all of the liabilities of 

banks raises the banks' required minimum total cash reserves, thereby curbing the ability of 

banks to create more credit. Increases in cash reserve requirements are therefore likely to take 

effect only after a certain time lag, but nevertheless can be employed to squeeze the cash 

reserves of banks and curb the growth in the money supply. 
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There are several drawbacks to the use of cash reserve requirements as instruments of monetary 

policy. Firstly, they are slow to take effect. Changes in the requirements have to be announced 

through a notice in the Government Gazette. These changes become effective only after a time 

lag of a month or so. By that time, the need for the increase in the requirements may have fallen 

away. Variations in cash reserve requirements can also be a crude weapon, because even small 

changes in the requirements can release or bottle up amounts of cash that are disproportionately 

large in relation to existing shortages of liquidity in the banking system. There is yet another 

constraint on the use of cash reserve ratios. They are alleged to impose an unfair "tax" on banks 

that distorts their operations and aids non-bank competitors. Cash reserve requirements squeeze 

the interest margins of banks since, in S u reserves held at the Reserve Bank 

attract no interest. Such requirements the rd pressure on banks' deposit rates 

which would negatively affect already o o sehold saving. In view of these 

considerations, the manipulation of cash .. J .. ~~4!R .. ~~a.~.) ... J .. ents is not really a suitable way to 

manage day-to-day banking liquidity. 

University of Fort Hare 
Together in Excellence 

2.6 CONCLUSION 
Monetary policy in South Africa is conducted by the South African Reserve Bank. Monetary 

policy in South Africa has witnessed several reforms both in target and operational procedures. 

Since the late 1980s the monetary policy framework has evolved from growth in monetary 

aggregates, to "informal" inflation targeting in the late 1990s and finally comprehensive inflation 

targeting since February 2000. The important dimensions of the South African monetary policy 

include: lower and stable inflation, stable real interest rates and positive GDP growth. The three 

main monetary policy tools used in South Africa are: cash reserve requirement, repo rate and the 

open market operations. 
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CHAPTER THREE 

AN OVERVIEW OF THE SOUTH AFRICAN ECONOMY 

3.1 INTRODUCTION 
Monetary policy is an important part of macroeconomic policy which links the real and financial 

sectors of the economy. The financial sector is one of the most important sectors in the economy 

as it facilitates the movement of scarce financial resources from smplus to deficit economic units 

for investment. By facilitating lending and borrowing, the sector provides a catalyst to economic 

growth. This chapter intends to link the financial sector and the practice of monetary policy in 

South Africa. The chapter is also dedic 

financial sector. The most important fman 

JSE stock exchange. To that effect it is a 

the decisions of firms. Therefore, a brief 

overview of the South African economy. 

e South African real economy to 

firms raise capital and invest is the 
1~nA11'1""-1,.,.-r.--i~ t:t_ b tween monetary policy actions and 

e JSE will be presented as well as an 

University of Fort Hare 
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3.2 MONETARY POLICY AND THE FINANCIAL SECTOR 

The financial sector in any economy plays a crucial role. Thus, monetary policy cannot be 

evaluated independently of the financial sector. The effect of policy choices depends on their 

impact on financial flows. These flows in tum depend on the structure and institutions of the 

financial sector. In South Africa, the nature of the development of the financial system is 

determined by common factors which underlie both the real and financial sectors. The South 

African financial system is a 'market-based' system, in which fmancial institutions have a strong 

relationship with their clients. Thus, customers can move relatively easily and costless between 

institutions. At the same time, the relatively developed capital market allows large established 

firms to raise equity finance, rather than borrowing. The financial services sector is supported by 

strong regulatory and legal framework. It consists of many local and overseas institutions 

offering a wide range of services. The services range from commercial banking and mortgage 

lending to insurance and investment. 
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Generally it is known that SA has a well regulated and sophisticated financial sector. It 

encompasses the banking, insurance and securities industries, and includes both those financial 

service providers seen as intennediaries (e.g. banks, insurance companies and pension funds) and 

those seen as facilitators ( e.g. stockbrokers, securities underwriters, investment bankers, etc) 

(Hawkins, 2001 ). An independent regulatory authority regulates each of these semi- industries -

the Registrar of Banks in the case of banking institutions and the Financial Services Board in the 

case of the insurance industry and the securities market. 

3.2.1 South Africa's banking sector 
South Africa has a large, well develop 

banking sector has standards that perfect 

legislations are sound making South Afric 

credit was equal to 87 percent of GDP not o 

financial sector. South Africa's 

dustrialized countries. The banking 

estment destination. In 2004, bank 

er than most countries in Sub-Saharan 

Africa (average of 47 percen , e11iddle-income countries 

try in South Africa is largely 

concentrated by the 'big four ' commercial banks: Absa, First National Bank, Standard Bank and 

Ned bank. 

3.2.2 South Africa's non banking sector 
The non-banking financial sector is also reasonably well developed. For example, in 2004, 

market capitalization ,the total value of shares of all listed companies,was equal to 214 percent of 

GDP (World Bank, 2006). In comparison, market capitalization was equal to only about 44 

percent of GDP for the average middle-income country. Hawkins (2001) notes that market 

capitalization is higher in South Africa than in some high-income countries such as Australia 

(122 percent of GDP in 2004) and Spain (90 percent of GDP). The graph below shows the trend 

of the stock market capitalization of the JSE 
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Figure 3. 1: Stock Market Capitalization as a Percentage of GDP. 
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The capitalization ratio increased from 120 percent of GDP in 1990 to about 180 percent of GDP 

in 2004. The market capitalization peaked in 1999, at over twice the value of the economy's 

GDP. Though market capitalization dropped from the 2001 high of RI 770.7 billion, it still 

compares favorably to other emerging markets. By the end of May 2003, companies with a total 

market capitalization of RI 460 billion were listed on the JSE. 
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3.3 SECTORAL CONTRIBUTIONS IN SOUTH AFRICA 
The government of South Africa identified a number of key sectors in the economy. These 

sector include tourism, mining and mineral, hi-tech industries and communications, and the 

chemicals. This section intends to give a brief overview of these sectors. Knowledge of the 

background of these sectors is important because many South African firms are largely 

concentrated in these sectors. Thus, the behavior of these sectors over time is w011h knowing. 

TABLE 1: SECTORS OF THE SA ECONOMY: CONTRIBUTION TO GDP 2008 
Sector 

Agriculture, fo;estry and fishing 

Primar 

Manufacturing 

Electricity, gas and water 

Secondar Construction 

Tertiar 

Wholesale and retail trade~ • 

Transport, storage and communi 

Finance, real estate and business services 

General government services 

Personal services 

Total value added 

Taxes less subsidies on products 

GDP at market rices 

Source: Statistics South Africa 

% 

2.30% 

5.60% 

16.20% 

2.10% 

3.40% 

9.90% 

19.70% 

12.50% 

5.30% 

91.10% 

8.90% 

1000/o 

According to Statistics South Africa, in 2008 the finance, real estate and business services sector 

contributed the lion's share (19.7%) to the country's GDP. It was followed by manufacturing 

(16.2%), wholesale and retail trade, hotels and restaurants (14.1 %), general government services 

(12.5%), and transport, storage and communication (9.9%). 

Mining and quarrying contributed 5.6% to GDP, personal services 5.3%, construction 3.4%, 

agriculture, forestry and fishing 2.3 % and electricity, gas and water 2.1 %. 
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Tourism is one of the fastest growing sectors of South Africa's economy, its contribution to the 

country's gross domestic product (GDP) increased from 4.6% in 1993 to 8.3% in 2006. Directly 

and indirectly, tourism constitutes approximately 7% of employment in South Africa. Thus, it 

has been eam1arked by the govemment as one of SA's growth sectors. South Africa's automotive 

industry is well known for the manufacture and expmi of vehicles and components. The sector 

accounts for about 10% of South Africa's manufacturing exports, making it a crucial cog in the 

economy. Locally, the automotive sector contributes about 7.5% to the country's gross domestic 

product. 

South Africa produces a significant propo 

producer of minerals such as gold, platinur,:1~-:-~ .. ~·-:::. ... 

export earnings. The mining sector direct! 

although the indirect effects to the GDP 

source of employment in South Africa. Sout 

minerals. The country is a leading 

o ds. Minerals contribute 65% of the 

u seven-percent to the national GDP, 

The mining industry is the largest 

largest developer of information and 

communication technology in f.; ica,. The ~£1 in iY_S' .f ·bution to GDP has increased n1vers1Ly o urL are 
from 1.9% in 1992 to 6% in 2007 Together in Excellence 

3.4 MONETARY POLICY AND THE REAL ECONOMY 
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Figure 3. 2: The relationship between GDP and the Interest Rate. 

the relationship between GDP and the interest rate 

25 ,--- ---------------------------, 

University of Fort Hare 
Together in Excellence 

am GD Pat current Prices % 
bank rate /repo rate 

The 1989-93 economic downturns led to the tightening of monetary policy m response to 

inflationary pressures. In the same period, interest rate policy was changed under the hand of the 

new Governor of the SARB, Dr Stals, who favored a high interest rate policy to protect the value 

of the rand. Real GDP contracted to -0, 5% per annum. The SA economy commenced on an 

upward phase of the business cycle in 1993. The economic upswing phase from 1993 to 1996 

came at a time when the economy embarked on key structural changes. Key growth-supporting 

factors were the end of financial and economic sanctions, the liberalization of exchange control 

and lower inflation. Both business and consumer confidence were bolstered as economic 

conditions improved. The recovery lost momentum during 1994 due to the elections. However, 

it gained stronger momentum thereafter. In 1995 inflation increased due to a sharp acceleration 

in bank credit extension and money supply growth. Fixed investment was also a strong 

component of the economic upswing, bolstered by mega investment projects. These public sector 

projects were an important catalyst in the fixed investment revival, which became broader based 

during 1996. Economic recovery, continued in 1999. The upswing was led by the decline in 

35 



 

 

interest rates and a sharp improvement in world economic activity following the East Asian 

cnses. 

Inventory investments 

Inventory investment contributes significantly to the changes in gross domestic expenditure and 

gross domestic product, not through its size, but as a result of its rate of change. An increase in 

the level of inventories implies that a part of production was not sold. Conventionally, inventory 

changes occur either as the outcome of plam1ed action or as a result of exogenous shocks 

influencing the behaviour of producers (Karu~~~;Ofln-eH-L 

Inventory investment in South Africa is esti"m.ll~Ilrwrl 
gross capital formation. The change in 

inventories from the end of the preceding 

market prices prevailing duri 

inventory investment in the econo 

o th African Reserve Bank as part of 

culated as the physical change in 

end of the cunent period, valued at 

flf~03:6).The importance of 

paring the ratio of inventory 

investment and gross domestic product. Industrial and commercial inventories are the most 

important component of inventory investment in South Africa and they dominate the long-term 

movements in inventory investment. An analysis of inventory investment in South Africa and 

macroeconomic variables such as gross domestic product and monetary policy behavior is shown 

below. 
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Figure 3. 3: The relationship between GDP and Inventory Investments. 
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The influence of inventory investment on the growth in gross domestic product is evaluated in 

this section. The time period under review is from 1985 to 2007. This is a period of unusual 

macroeconomic activity. It was coupled with the effects of major monetary policy changes, 

liberalization, and the effects of the Southeast-Asian financial crisis. National economic decline 

persisted until the end of 1992. Positive growth started in 1993.The recovery became strong in 

1994, recording a growth of 2.6 percent. The recovery was persistent in 1995 and 1996 GDP 

growth exceeding the 4 percent mark. Real gross domestic product increased at an average 

annualized rate of about 1, 1 per cent from 1997 to 1999. Economic growth then accelerated 

sharply to an average annualised rate of about 3, 2 per cent from 2000 to 2003. Thereafter, it 

improved to averages of about 5.2%. During these periods inventory investment has also shown 

sharp fluctuations. The level of inventories decreased by about 12% during the downswing 

period 1985 to 1994. However, after this period, inventory investments improved to averages of 

about 15%. Over this period the fluctuations in inventory investment were moving together with 

fluctuations in GDP. 
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3.5 CONCLUDING REMARKS 
This chapter reviewed the financial sector and the South African economy. It started by 

reviewing two major components of the financial sector: the banking and non banking sector. 

South Africa's banking sector has standards that perfectly suit those of industrialized countries. 

Moreover, it is strongly developed and efficiently regulated, comprising of large and small 

financially strong banks and investment institutions. The non- banking sector consist of the JSE, 

the Bond exchange of South Africa and other institutions which include insurers, fund managers 

and broking operations. However, the list excludes all the banks, which are under the 

supervision of the South African Reserve Bank. The Financial Services Board . supervises the 

functioning of financial markets and insti t • n . 

South Africa's economy has been in an f the business cycle 1994. Bold 

macroeconomic reforms have boosted the omy. The key sectors in the economy 

of South Africa accommodateyar lai-g~ number of tfi s. tT _government of South Africa u n1 vers11y or or are 
identified a number of key sectors i ,19gn-i'-1H:H'W,.,"?J'I• Me e c'r! include tourism, mining and 

mineral, hi-tech industries and communications, and the chemicals. This background on the 

South African financial sector and the economy together with the literature on the balance sheet 

channel to be covered in the next chapter will guide us in developing a model for the balance 

sheet channel of monetary policy transmission in South Africa. 
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CHAPTER FOUR 

LITERATURE REVIEW 

4.1 INTRODUCTION 
The motivation behind this study is to analyze the balance sheet channel. Chapter 2 considered 

the conceptual framework of monetary policy practice in South Africa. Chapter 3 gave a brief 

overview of the South African financial system and the real economy. The aim of this chapter is 

to identify a set of variables that may be used to model the balance sheet channel. The chapter is 

divided into three sections. The first section covers the theoretical literature on the balance sheet 

channel, while the second section covers 

concludes the chapter. 

4.2 THEORETICAL FRAl\'lEWORK 
Monetary policy transmission r hanism is at roce ~o.Qglq-\-fhich monetary policy triggers n1vers1 o .r OrL nare 
the changes which will propagate to .. ..,,....,rly_ .... .. ~ ·h • ~te (Taylor; 1995). It describes 

how changes in policy transmit through the financial system, via financial prices and quantities, 

to the real economy. Basically, there are four channels of monetary policy transmission: the 

interest rate, exchange rate, credit and the other asset prices channels. Knoop (2008) identifies 

two important features of the above mentioned channels of monetary policy transmission. First, 

these channels are not mutually exclusive. This means monetary policy can operate through all 

the channels at the same time. Second, each of these channels operates through their effect on 

aggregate demand. 

4.2.1 INTEREST RATE CHANNEL 
The interest rate channel of monetary policy transmission works within an IS-LM framework. It 

is based on two assumptions. One: banks cannot perfectly shield transaction balances from 

changes in reserves. Two: bonds and money should not be perfect substitutes. 

Interest rate increases reduces the commercial banks ability to extend credit. This leads to an 

increase in the demand of bonds whilst demand for money decreases. Assuming that prices are 
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slightly rigid, real money balances will decrease, pushing up interest rates, and increasing the 

cost of capital. This will lead to a decline in investment spending by economic agents. 

Eventually aggregate demand and output will decrease. 

The traditional Keynesian ISLM view of the monetary transmission mechanism is characterized 

by the following schematic process showing the effects of a monetary expansion: 

MPt -+ rirl -+ Ii -+ Yj, 

where MPj is the expansionary monetary 

leads to a reduction in the cost of capital, 

aggregate demand and an increase in outpu 

In the South African context, changes in 

~'ea'.lt:111!1:rri'Jt a fall in real interest rates (rirl). This 

estment expenditure (Ii). A rise in 

rates of domestic 

commercial banks. They adjust their lendin~ rates ut not necessarily by the same amount. 

Generally, a change in the reP11lt¥~ e.a ftf PrtM, t1ge in lending rates of 
Toaether zn Excelk'nce 

commercial banks. Furthermore, this wTil lead to the overall change in the overall liquidity 

position within the financial system. An econometric estimation by Mahadeva and Sinclair 

(2001) showed that SARB repo rates, the prime overdraft rate of commercial banks and the 

interest rate on fixed deposits moved together very closely. As liquidity within the financial 

markets is changed by alternations in SARB's repo-rate, firms and individuals respond by 

changing their spending and investment behaviour. Thus, output and prices will be affected. 

The interest rate channel has been criticized for its ineffectiveness in countries with relatively 

high inflation. The interest rate channel is weakened by the volatility of inflation. When inflation 

is high, a tight monetary policy does not amount to high real interest rate since the volatility 

premium would be equally high. With a low inflation rate, volatility is low. This enhances the 

objective of the interest rate channel as a transmission mechanism of monetary policy. 

40 



 

 

4.2.2 EXCHANGE RA TE CHANNEL 
The integration of the world economy is growing mainly due to globalization. Thus, monetary 

authorities need to pay close attention to monetary policy transmission operating through 

exchange rate. In an open economy like South Africa, with a flexible exchange rate, the 

exchange rate affects the domestic price level directly by influencing net exports. 

With a flexible exchange rate, a loose monetary policy would mean that real interest rates in 

South Africa will fall. This means local cunency deposits becomes less attractive than deposits 

in foreign currencies. Thus, the local cm 

cunency makes the imported po1iion of • 

goods. Hence, the general level of the in 

presented as follows: 

The depreciation of the domestic 

ough the higher cost of imported 

crease. This can be schematically 

University of Fort Hare 
repo rate! interest rate! ER t TtJ eri Excellence 

An expansionary monetary policy (MPt) leads to a fall in real interest rates (rir J). The domestic 

cunency will be less attractive to deposits in other currencies. Thus, the currency will depreciate. 

The lower exchange rate (ERD of the South African currency makes foreign goods more 

expensive, causing a rise in net exports (NX) and hence aggregate output (y). 

In a country with fixed exchange rate or crawling peg regime, the exchange rate channel is 

ineffective. This is due to the fact that only domestic interest rates adjust leaving the exchange 

rate unchanged. With a fixed exchange rate, the domestic interest rates are determined by the 

interest rates in the currency of the country to which the domestic currency is pegged. Thus, the 

exchange rate channel is clearly shut off. 

However, the presence of an independent exchange rate channel is controversial. Friedman 

( 1980) criticized the role of the exchange rate in the transmission of monetary policy. He argued 
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that monetary policy affects output and pnces through changes in asset p011folios and in 

investment decisions. Thus, the movements in the exchange rate are a consequence of these 

changes in output and prices, either domestically or abroad. 

4.2.3 OTHER ASSET PRICES CHANNEL 
The Keynesian view of monetary policy concentrates only on one relative asset price, the interest 

rate. However, monetarists argue that monetary policy should concentrate on all relative asset 

prices and real wealth. Metzler (1995) argued that the asset prices effects extends beyond those 

operating thorough interest rates, exchan 

had an important impact on the econo 

(Metzler; 1995). 

In South Africa, two other as e 

monetary effects. Thus the other asseffi='""·c-=•-

prices. In Japan, monetary policy 

pact on land and property values 

the wealth effect. Tobin's q theory states that monetary policy can affect the economy through 

its effect on the value of equities. Q is the market value of companies divided by the 

replacement cost of capital. Companies are able to issue shares at a higher price and acquire 

capital goods cheaply for expansion of production. This can be schematically presented as 

follows: 

MPj irt ---+ PSj qj --+ Ij Yj 

With an expansionary monetary policy (MPj ), rates fall (ir t ), leading to higher share prices 

(PSj); this leads to a higher q and higher investment spending (Ii) that adds to output (Yi). 
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When monetary policy is relaxed, agents have more disposable income for spending. One 

possible place to spend this money is stock markets. Higher spending in stock markets leads to 

rise in stock prices. The ultimate effect would be increased wealth of household through increase 

property and equity p1ices and therefore an improvement in the lifetime resources and eventually 

consumption. Thus, the wealth effect first described by Franco Modigliani holds that: 

MPj -+ irt PSj nwj -+ CNDj Yj. 

An expansionary monetary policy (MPj) 1 a interest rates (id), that leads to an 

increase in share prices (PS j); this increa e nwi) of individuals, leading to an 

increase in consumption expenditure on norr\~n=al~~tati!slJ0CNDj) that adds to output (Yi). 

University of Fort Hare 
4.2.4 THE CREDIT CHANNEL Together in Excellence 
The credit channel view of the monetary transmission mechanism emphasizes the availability of 

asymmetric information and adverse selection in financial markets. In other words, it examines 

the impact of asymmetric information and other credit market frictions on real spending and 

economic activity. Asymmetric information occurs because lenders do not have information 

about each potential borrower's investment project and therefore are not able to calculate the 

project's riskiness since they do not know the probability distribution of returns on the projects 

(Ikhide, 2003). But the borrowers do have more information about the project and are able to 

calculate the risk and expected returns on the project better than the lenders. Adverse selection 

sets in because at high interest rates enterprises with relatively low risk projects decide not to 

borrow while risky enterprises will attempt to borrow at the high interest rate (Ikhide, 2003). 

The credit channel of monetary transmission consists of two sub channels: the bank lending 

channel and the balance-sheet channel. The balance sheet channel stresses the impact of 

monetary policy on the size of the external finance premium and on investment spending through 

the borrowers' financial position. The bank lending channel stresses the possibility that monetary 

policy may affect the supply of intermediated credit, particularly bank loans. 
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THE BALANCE SHEET CHANNEL 

The balance sheet channel is based on the theoretical prediction that the external finance 

premium facing a borrower should depend on borrower's financial position. That is, the greater is 

the borrower's net w01ih, the lower the external finance premium should be. Since b01TOwers' 

financial positions affect the external finance premium and thus the overall terms of credit that 

they face, fluctuations in the quality of borrowers' balance sheets similarly should affect their 

investment and spending decisions. 

The balance sheet channel of monetary 

financial positions of borrowers, both dire 

weakens bon-owers' balance sheets in at 

~P-EI I-M't ii cMtHc use the shifts in policy affect the 

. A tight monetary policy directly 

rising interest rates directly 

increase interest expenses, red i • ,..,..,..,..,.. ..,,,wn,.,,,, .. - wer's financial position 

weakens. Second, rising interest rates.im~~tggtle:Jta l'Art1-Ut;01En1nUMg asset prices. Thus, the value 

of the borrower's collateral will shrink. The indirect effect of tight monetary policy on net cash 

flows and collateral values is deterioration in consumer expenditure. The firm's revenues will 

decline. Firms' fixed costs do not adjust in the short mn. Thus, the financing gap erodes the 

firm's net worth and credit worthiness. 

Lower net worth means that lenders have less collateral for their loans. A decline in net worth 

raises the adverse selection problem. Thus, there will be less lending to finance investment 

spending. Lower net worth of business firms also increases the moral hazard problem. This is 

because owners have a lower equity stake in their firms. Thus, they gain an incentive to engage 

in risky investment projects. Taking riskier investment projects makes it more likely that lenders 

will not be paid back Therefore, a decrease in business firms' net worth leads to a decrease in 

lending and hence in investment spending. Monetary policy can affect firms' balance sheets in 

several ways: 
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Equity Prices 

Expansionary monetary policy can cause a rise in equity prices due to the negative relationship 

between interest rates and asset p1ices. The net worth of firms is raised. Adverse selection and 

moral hazard problems will decrease. Thus, this leads to higher investment spending and 

aggregate demand. This is presented schematically as follows: 

MPi irl Pei ASl MH l Li Ii Yi . 

Expansionary monetary policy (MPi) leads to lower interest rates (irl) and to higher share prices 

(Pei). This improves the balance sheets of . nd leads to lower adverse selection 

(AS J) and moral hazard problems (MHJ). 1illing to lend (Li), and companies 

are more willing to expand, leading to hig~ ~w.e~~~x enditure (I i) and higher output (Y 

i). 

University of Fort Hare 
Together in Excellence Cashflows 

The balance sheet channel can work through its effect on cashflows. Expansionary monetary 

policy, which lowers interest rates, also causes an improvement in firms' financial position by 

raising cash flow. Adverse selection and moral hazard problems are reduced. This leads to the 

following schematic for an additional balance-sheet channel: 

MPi irJ---+ cash flowi ASJ MHJ Li Ii~ Yi. 

Expansionary monetary policy lowers interest rates and improves cash flows. This improves the 

net worth of firms. The severity of adverse selection (ASJ) and moral hazard problems (MHJ) 

of companies and individuals is reduced. Banks are more willing to lend, leading to an increase 

in lending (Li) . Thus in investment (I i) and economic activity (Yi) are boosted. 

Unanticipated Inflation 

A third balance-sheet channel operates through monetary policy effects on the general price 

level. Because debt payments are contractually fixed in nominal terms, an unanticipated rise in 

the price level lowers the value of firms' liabilities in real terms. The real value of the firms' 
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assets remains constant. Thus, the real net worth is raised. Adverse selection and moral hazard 

problems are lowered. Investment spending and aggregate output will increase. This is shown in 

the schematic below: 

MPj irl unanticipated Pi~ AS t~ MH l Li~ Ii~ Yj. 

A loose monetary policy can lead to inflation. Debt is usually of a fixed-rate nature. Thus, an 

unanticipated rise in the price level (Pi) will lower the value of liabilities of companies but not 

the value of assets. This condition raises net worth and thus lowers the adverse selection (ASl) 

and moral hazard problems (MHJ) of companies. Banks will be keen to lend to companies (Li). 

This will lead to a higher level of borrowi11'<T '\."v;l ,-'i\. ,r\ l'i1"::,,':i s • i vestment spending (Ii) and higher 

output (Y j). 

THE BANK LENDING CHANNEL 

. TTn~·versit o~Fort l-la e The bank lendmg channel describes ow mpn ary r ofuer) s lioc s to banks' balance sheets 
ogetner zn xcellence 

might affect the cost of finance for certain b01Towers over and above the standard impact on 

finance costs of higher official interest rates. This channel may be potentially significant if 

increases in interest rates lead to a reduction in the supply of bank loans and if these loans are 

imperfect substitutes for other forms of finance. 

Bemanke and Blinder (1992) gives three important conditions that must hold for the bank 

lending channel to work effectively:-

• Commercial bank loans are important and nearly the only sources of funds for 

companies. In this case bonds and loans must be imperfect substitutes. Thus, firms may 

not would be unable to offset a decline in the supply of loans by borrowing directly from 

the market. 

• The Central Bank must be able to play the role of a lender of last resort by being able to 

influence the liquidity of financial intermediaries/commercial banks. 
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• There should be some form of p1ice so that monetary policy actions are not neutral. If 

p1ices adjust smoothly, this will mean that changes in nominal reserves will be followed 

by changes in prices. Therefore, monetary policy will have no real effects. 

Following a monetary tightening, banks may find that their ability to obtain external funds to 

fund lending, such as deposits ( or traded liabilities like certificates of deposit), declines. This 

might happen, for example, if banks face the same restrictions on raising external finance as 

other firms, as described above. If banks cannot adjust their balance sheets simply by reducing 

holdings of short-term assets (such as gove•rn'l'Y\AT<>T\ 

new loans. 

Highly creditworthy bon-owers-such as large~'f.:11.J.D"L~L may be able to substitute readily other 

fo1ms of finance for bank fund following the monetary 

tightening is the same regardless of th i~ be summarised by changes in 

risk-free interest rates. But other bon-owers- such as small firms and individuals-may be 

unable to switch readily from banks to alternative finance sources. It is possible that the cost of 

bank loans for these borrowers may overshoot changes in market interest rates as they compete 

for a smaller pool of bank loans. This may be associated with a rise in the actual price or spread 

demanded on the loan and/or a tightening in non-price conditions (such as covenants or collateral 

requirements). In addition, the quantity of credit may become (more) rationed, although this is 

not a strictly necessary component of the bank lending channel. 

The resultant tightening in loan supply under the bank lending channel is often termed a 'credit 

crunch'. What matters in a 'credit crunch' is that changes in official interest rates no longer 

summarise changes in the cost of finance for certain borrowers. The credit channel effect here 

can be thought of as the additional adjustment in spending arising from the differential 

movement of bank loan rates to official rates ( or from changes in the degree of quantitative loan 

rationing). For borrowers affected by a 'credit crunch', loan spreads and quantities of lending 
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will be impo1iant indicators of the cost and/or availability of finance. Non-monetary shocks 

might also lead to changes in bank loan supply. Lending capacity might be reduced by shocks to 

the financial health of the banking sector. For example, loan losses or a fall in bank equity prices 

might reduce bank capital. 

Because of banks' special role, firms will not have access to the credit markets unless they 

bmrnw from banks. Given that there is no perfect substitutability of retail bank deposits with 

other sources of funds, the bank lending cha_nn_ e_l _o _ __ _ 

MPt BD j BL j Ij Yt. 

Expansiona1y monetary policy (MPj) inc eaae\l>Mt11at11ltMn1c:ser es and bank deposits (BDj). This 

increases the quantity of bank loans availab rease in loans will cause investment 

spending (I j) to rise. 

University of Fort Hare 
An important implication of the b glf ~ ifih <!~l ·~nttl~t it has a greater effect on 
expenditure by smaller firms . These small fim1s are more dependent on bank loans than large 

firms. Large firms can directly access the credit markets through stock and bond markets, 

without going through banks. Doubts about the bank lending channel have been raised in the 

literature. Edwards and Mishkin (1995) gives evidence of the decline of the bank lending 

business which is occurring world-wide. This means banks are playing a less important role in 

credit markets. This renders the bank lending channel less effectictive. 

4.3 THEORETICAL LITERATURE REVIEW 
Kiyatoki and Moore (1997) model argues that lenders require that all loans they provide be 

fully backed by collateral, imposing a credit limit that is equal to the value of their assets. 

Therefore, under these conditions , it is not changes in cashflows or net worth that change the 

credit constraints that borrowers face, but it is changes in the price of the borrowers assets that 

tighten or loosen these constraints. Thus, the main implication of their model was that any shock 

that affects net worths, cashflows and asset prices can trigger a business cycle, regardless of 
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whether it is a shock that affects aggregate supply (such as a productivity shock) or aggregate 

demand ( such as a change in money supply). 

Stiglitz and Weiss (1981) elaborated how asymmetric infom1ation induces credit rationing 

problems. They argued that due to asymmetric information, banks are likely to raise the interest 

rates in order to cover the potential investment 1isks of bo1Towers' which cannot be measured. In 

the benchmark Stiglitz-Weiss model, there is rationing of all boITowers when rates are high, 

which is similar to the bank lending channel. In an extension of the model to include bo1Tower 

groups, the authors show that lower quality groups only receive loans if credit is not rationed for 

higher quality groups. This is rationing tOI--tH:Sttru!'ttJ-Sttat,tV low-quality b01Towers, which is 

similar to the balance sheet channel. This 

low risks will leave the markets. Two: 

Therefore, Stiglitz and Weiss argue that b 

interest rates than meet all of them at higher 

In their financial accelerator 

o equences. One: the borrowers with 

l)lt(~~-:fH:~:t)r ed to invest in high 1isk project. 

fJ refuse some loan demand at lower 

borrowers and lenders incur in fina tl 001~1lll1~~. :U'.etr.l~~ refer to as the cost of credit 

intennediation. They argue that the cost of credit is not entirely dete1mined by the interest rate. 

The cost of providing information is also important. Lenders incur monitoring costs and costs of 

periodically providing information over the life of a loan. Borrowers might also need to provide 

collateral. As a result, even small microeconomic changes in the balance sheets of firms, 

households , and banks can have a significant impact on macroeconomic behavior. 

4.4 EMPIRICAL LITERATURE REVIEW 

4.4.1 EMPIRICAL LITERATURE ON MONETARY POLICY TRANSMISSION. 
This section reviews the empirical literature on monetary transmission mechanism from various 

countries ( developed and developing countries). The idea is to examine how the theory on 

transmission mechanism outlined in the previous section matches with empirical evidence. There 

is a wealth of literature on the monetary transmission. These include studies done in other 

countries and also some literature relating to work done in South Africa. 
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Sims (1992) used VAR methods to estimate the transmission mechanism for Japan, France, UK 

and Gennany. He used monthly data for the period 1957 to 1991.The variables included were 

indust1ial production, consumer prices, short-term interest rates, money supply, and exchange 

rate and price level. The results from this study were ve1y much the same for all count1ies. A 

contractionary monetary policy shock led to a decline in output. In trying to provide a critic, 

Eichenbaum (1992) repeated the same exercise using US data. However, he used the narrow 

monetary aggregate (Ml). The main aim was to see how different shocks b1ing about different 

results relative to expectations. He found that a positive innovation in Ml leads to an increase in 

the Fed fund rate and a decline in output. This would be of course contrary to economic the01y 

considering that M 1 was assumed as mo e 

money demand is inversely related to the 

increase in money supply would require a r 

market equilibrium. 

k. According to economic theory, 

t rate and this would mean that an 

University of Fort Hare 
Ganev et al. (2002) examined the elf~ • or~.m~wJrlltJJte channel and exchange rate 

channel for the following countries: Poland, Hungary, the Czech Republic, Slovakia, Slovenia, 

Romania, Bulgaria, Lithuania, Latvia and Estonia. First, they used the Granger test to prove that, 

in most countries, the exchange rate channel is stronger and more stable than the interest rate 

channel. Furthermore, using the impulse response function, the authors examined the effect of 

interest rate and exchange rate on output and prices. The results indicate that an increase in 

interest rates decreases inflation, while depreciation causes inflation and an increase in output. 

In Thailand, Disyatat and Vongsinsirikul (2003) used the VAR approach with quarterly data 

from 1993 to 2001 to analyze the monetary transmission mechanism. Their basic model included 

real output, price level, and the fourteen-day repurchase rate, which they assumed to be the 

measure of monetary policy. They found that tightening monetary policy led to a decrease in 

output, which bottomed out after around 4-5 quarters and dissipated after approximately eleven 

quarters. The aggregate price level initially responded very little, but ultimately started to decline 

after about a year. Investment appeared to be the most sensitive component of gross domestic 

product (GDP) to monetary policy shocks. Their findings were consistent with those of other 

countries and with what monetary theory suggests. 
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In Jordan, Poddar, Sab, and Khatrachyan (2006) found no evidence of monetary policy affecting 

output. However, Jordan's monetary policy, which is measured by the spread between the three-

month CD rate and the US Federal Funds rate, was effective in influencing foreign reserves. 

Other channels, like equity prices and exchange rate, were not significant channels for 

transmitting monetary policy to economic activity. The effect of monetary policy on the stock 

market also seemed insignificant. 

In Singapore, Hwee (2004) used the real effective exchange rate as a measure for monetary 

policy and found that output reacted immediately and significantly to a contractionary monetary 

policy shock. He also found that the exch n was more effective in transmitting 

monetary policy to the economy than was t.J.IL'-'.'.•J..L~J~ 

N enovsky and Hristov ( 1999) studied th 

Bulgaria. Their variables included differe 

nlM!:tlm6~:1 11 tJl,e monetary and the real sector in 

rate, interest rates, and real variables (industria 

techniques used include univaM~~~tt~.nJ.!"'blh'\.A~ . .'.t.z~.Mcli~ .. 01;:!1,H-~\i-fA 

·egates, consumer prices, exchange 

etail sales index). The statistical 

unstructured VAR with 

impulse response and variance deco 11 v ~~ -~n-1 ,t::;.:ilut~r.Ars find that the discretionary 

central bank regime (pre-1997) is associated with a strong negative relationship between 

monetary and real variables, which turns positive under a currency board (post-1997). 

In Estonia, Pikkani (2001) uses· a multi-equation structural model to study the monetary 

transmission. In the case of Estonia monetary shocks are represented by movements in the 

European Central Bank (ECB) official rate. Pikkani focuses on the interest rate and credit 

channels of transmission mechanism. He finds that the shocks in the ECB rate do affect bank 

rates and lending, but the effects are weak in the long run. The ECB rate shock is transmitted to 

private consumption and investment, to output and its growth and to inflation and current 

account balance, but these links are also weak. 

In Slovakia, Dovciak ( 1999) studies the interest rate and the exchange rate channels for of 

monetary transmission. He finds the evidence for the transmission from short-run to long-run 

rates to be conflicting, and attributes it to the lack of competition between banks and the absence 

of other credit sources besides banks - no capital market or non-bank financial institutions, low 
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level of competition between banks, high fiscal deficits and crowding out effects. Dovciak also 

claims that high interest rates in Slovakia have not affected savings at the expense of 

consumption, and cannot confom the existence of an exchange rate channel in either step of 

transmission. He explicitly suggests that recent progress in the refonn process will probably 

strengthen and clarify the transmission mechanism in Slovakia. 

In South Africa, a study by Smith and Du Plessis (2001) used a Structural Vector Auto 

Regression approach (SV AR) to identify the transmission mechanism. The variables for the 

study were real short-ten11 domestic interest rate, monetary aggregate, aggregate p1ice level, 

aggregate output, dollar oil price international interest rate and exchange rate. Smith and Du 

Plesis found that innovation from the poli y II d to reduction in the price level but 

does not have significant effect on output. ---~---- dy had its shortcomings. Firstly, it 

does not include any credit va1iable in the 

rate of commercial banks as the policy inst 

condly, it used the prime overdraft 

University of Fort Hare 
4.4.2 EMPIRICAL LITERATURE .hWi~,..,.½vhm:~..,~ ....... , L 

Empirical evidence for the credit channel seeks to examine the co-movements in the stance of 

monetary policy, bank loans, firm's balance sheets and economic activity .. Thus, this section is 

divided into three sub sections. The first section looks at the empirical literature from developed 

countries. The second section focuses on the empirical literature from developing countries. The 

third section is dedicated to empirical literature from South Africa. 

Empirical literature from developed countries 
Ashcraft and Campello (2007) conducted a novel test of the credit channel of monetary policy in 

the US. They used quarterly data from 1976 to 1998. They used a structural VAR approach that 

draws on Bemanke and Blinder (1992) to study whether the strength of borrowers' balance 

sheets influences the response of bank lending to policy. The VAR system contained three 

variables: loans, real GDP, and the federal funds rate. They concluded that there was a negative 

response of bank loan growth to a monetary contraction. On the other side, borrowers with weak 

balance sheets obtain more new bank credit than other borrowers in monetary expansions. Their 
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conclusions suggest those borrowers' balance sheet strength accounts for a significant fraction of 

the credit channel of monetary policy. 

Angelopoulou and Gibson (2007) examined the sensitivity of investment to cash flow (a balance 

sheet variable) in the UK. They used data for the period 1970 to 1991. Their variables of interest 

were gross investment, capital stock at replacement cost, average Q and cash-flow. They 

employed the nan-ative approach pioneered by Romer and Romer. The implications of their 

findings were that monetary policy ,~.ras more effective at influencing the cycle through its effect 

on films' net worth. Hence, proof of the ex s 

In Italy, Gallegati (2002), modified 

interpretation of the balance sheet channel. 

period 1993 to 2001. He estimated a four v 

ce sheet channel of transmission. 

M model to suggest a different 

en at a monthly frequency over the 

odel. The variables included were a 

monetary policy instrument (ther,on~tary base), fint~l varil s (bank loans and the interest 

b nk 1 ) d fi n~. er~1t o .r 1

~~ arde . 1 d • ) h rate on a oans , an a ma po py o ec v~ e 1 ex o m ustna pro uct10n . T e age er zn xce ence 
conclusion was that the balance sheet channel affects firms' investment spending decisions 

through the quantity rather than the cost of bo1Towing. Thus, changes in b01Towers' net worth 

can amplify and propagate output fluctuations. He argued that the effect was direct rather than 

indirect as claimed in the traditional interpretation of the balance sheet channel. 

Kash yap and Stein ( 1994) surveyed the balance sheet channel for the period between 1977 and 

1991. They used a sample of 7000 manufacturing firms. Kashyap and Stein divided the 

manufacturing firms into three categories: small, medium, and large. They looked at how the 

balance sheets of firms in each category have changed over the period. They observed that 

despite the rapid growth of non-bank financing loans and commercial paper, traditional 

commercial banks still are the most important source of finance. Although the results reinforces 

the conclusion that fmancing practices have not diminished the role of banks, this result does not 

reveal much about the change in the size distribution of these firms over that period. Oliner and 

Rudebusch (1996) challenged the credibility of this conclusion by arguing that it may be that 

during recessions, small firms are hurt badly, and hence have sharply reduced demand for credit, 

while large firms increase their demand for credit. Given that the majority of commercial paper 
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volume comes from the largest fim1s, this is indeed what Bemanke and Gertler (1995) called the 

balance sheet channel. 

Bemanke (1986) provides empi1ical suppo1i on the existence of the lending channel. Bemanke 

examines the extent to which the money view of monetary policy transmission can account for 

the decline in U.S. output. He used data for the period between 1930 and 1933. He finds that a 

significant amount of the decline cannot be solely explained by the monetary mechanism. The 

dismptive effects of bank panics seemed capable of explaining the persistence of the depression. 

Additional evidence is provided by Bernanke (1986) using VAR models. The resulting 

instmmental variable estimates suggest tha~t.t"'T, .. 'tt.f-1:.L"'"".,..,~ u.i-w_,.tJ",-..it, ... ,-.u-RO seem to have a significant effect 

on aggregate demand. This opens the poss i loan supply along with a shift in 

loan demand. An extended work by Berna ( 991) that included a sample of 24 

countries finds the same results; dming pe • cs, the decline in output cannot be 

exclusively explained by standard factors sue ates, interest rates, or fiscal policy. 

Romer & Romer (1990) assesse ~~11'.~11tl~!.I1~1)1l~aD'lt$ll[r$ anism. They focused on 

the bank lending channel in the USMct11;ime firott6Xt}eti'6lll1Cef monetary tightening in the 

presence of credit market imperfections. In doing so, they split the credit channel into two broad 

views: the money view, similar to the balance sheet channel and the lending view. Using 

Ordinary Least Squares and Instmmental Variables techniques, Romer & Romer (1990) 

estimated the St. Louis equations covering periods of monetary tightening, and found little 

evidence of a Bank Lending Channel. Thus, the money view seems to play more of a role in the 

credit channel than the Bank lending channel. 

In Italy, Conigliani et al. (1997) test the importance of the intensity of the relationship between 

banks and firms in the transmission of monetary policy. They collected data on 33,808 non 

financial firms in the year 1992. They investigated the link between banks-firms relations and the 

availability of credit after a monetary shock. As explanatory variables they use indexes of 

concentration and stability. A low concentration index signals the existence of mutiple banking 

relationships, while a high stability index is a proxy for long lasting customer relationship. The 

estimate of probit equations shows that firms with both high stability and low concentration 

indexes have a greater probability of being sheltered from the interest effects of restrictive 

monetary policy and smaller probability of incurring credit rationing. Since small Italian firms 
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display both characteristics, Conigliani et al. conclude that, in the case of the 1992 monetary 

restriction, their analysis does not confirm the prediction of the bank lending channel insofar as 

small firms are concerned. 

Kakes (2000) uses the Johansen technique and a vector error c01Tection model (VECM) analysis 

to estimate loan demand and supply equations for the Netherlands, thereby testing the validity of 

the Bank lending channel in that country. He found that the market for bank credit is dominated 

by demand rather than supply, and therefore, the bank lending channel is not an important 

monetary transmission mechanism in the Netherlands. 

In Japan, Morsink and Bayoumi (2001) use '-l<!'-t::\fl'Q1q~:s.,~i h quarterly data from 1980 to 1998 

to analyze the effect of monetary shock o In their basic model, they used 

economic activity, prices, interest rates, an ey found that both interest rate and 

broad money significantly affect output. T ~~~~~ilit;i:mg the basic model, they extended 

the VAR to examine different channels of the ansmission mechanism and concluded 

that both monetary policy and b ces of shocks to output, 

that banks play a crucial role in tra GIL#. -U,~.JR. '-•s ...... _.,Jt~lf.!{1,,'"ffJ(~.:tC!·~ economic activity, and that 

business investment is especially sensitive to monetary shocks. 
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Buttiglione and Ferri ( 1994) used an unrestricted VAR to provide evidence for the bank lending 

channel in Italy. They used monthly data mm1ing from 1988 to 1993. Buttiglione and Feni 

estimated a VAR that includes six endogenous variables, the overnight rate (used as the 

monetary policy index), the rate on government paper, the amount of credit granted by banks to 

customers ( a proxy for credit supply) , the amount of credit actually drawn ( a proxy for credit 

demand), the average interest rate on loans, and the index of indust1-ial production. They also add 

four exogenous variables; the industrial production price index and three dummies intended to 

capture specific impmiant regulatory i 

Buttiglione and Ferris'analysis provide su 

Italy. 

Empirical literature from developing countries 
In Egypt, Souria (2002) attemp 

channel for transmitting monetary 

. . 

is ence of a bank lending channel in 

et could be an alternate 

~~~~41.t~H.,-tral money and credit channels. 

The empirical investigation was conducted using a five variable Bayesian VAR model. The 

study used monthly data for the period 1992 to 2000. His variables of interest were stock market 

returns, inflation rate, Credit to the private sector, Discount rate, money supply growth. The 

estimation results provided evidence that both the balance sheet and bank lending channels are 

well established and effective. Nevertheless, the results provided evidence that in future, the 

stock market could be an effective channel rather than the traditional credit channel. 

In Malaysia, Tang (2006) investigated the relative strength of four monetary policy transmission 

channels. The VAR model estimated comprises 8 variables divided into two blocks: foreign and 

domestic. The foreign block comprises a commodity price index, the US consumer inflation rate, 

real GDP and the Federal Funds Rate. The domestic block comprises of two target variables of 

monetary policy: consumer price inflation and real GDP, a monetary policy instrument, the 

monetary aggregate Ml and the 3-month interbank interest rate. The study used monthly data 

which spanned from 1981 to 2004. The interest rate channel was found to be most important in 

influencing output and inflation in the horizon of about two years, and the credit channel beyond 
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that. Their evidence revealed the absence of the bank lending channel. The balance sheet channel 

was found to be important in the credit channel. 

Izak (1 998) uses a VAR framework to examine the transmission through the lending channel in 

the Czech Republic. He used data for the period between 1993 and 1997. He shows that the very 

first step of the transmission from CNB repo rate to the money market was efficient and had a 

relatively small time lag. The next step between money market rates and bank rates on newly 

granted credits was also efficient, the two rates are cointegrated, and the error correction 

mechanism is somewhat slower then between central bank repo rate and interbank rates. The 

relationship between interest rates on ne ----~----.•-·- • t and the volume of credits and 

investments had the expected negative ,...,>l', fli::•
1",.ionships proved to be statistically 

insignificant. Investment Granger causes ~~~W.lJtll a time lag of 3 and 4 quarters, but 

not vice versa. Izak also estimated the se ~~~~==::!!J mission by testing whether credit 

volume had an effect on industrial production t the two series are not cointegrated. 

Alam and Waheed (2006) inve i 

sectoral level. They used quarterly dat "'1"'1i'Ud-A••1.••-R u JW ldllL-4,IV'J'V ma,. uui.r.i.'L.J from seven different sectors. 

Their study estimated a VAR with three variables for the aggregate economy as well as for each 

sector: the level of output, the level of prices, and a monetary policy indicator. They concluded 

that the credit view explanation seems to be valid. This was due to the fact that the sectors that 

are affected most by monetary tightening were those sectors that were heavily dependent on bank 

loans and that are interest rate sensitive. Hence the existences of a balance sheet channel. 

However, they did not rule out other potential channels for monetary mechanisms. 

Pelinescu and Scutaru (2000) used the VAR-VEC framework to analyze the interest rate and 

credit channels in Romania. They find that until 1997 central bank rates affected bank rates.Their 

findings revealed that both credit and money do not influence inflation and industrial production 

significantly, especially in the long run. A very interesting addition to this work is research done 

by Popa (1996) who finds in a cointegration framework an asymmetry of monetary transmission 

in Romania. Namely, interest rates do affect private firms' credit, but not state-owned ones. The 

relationship between interest rates and state-owned firms' demand for credits is even found to be 

positive, while the opposite is found for private firms. The same holds for the credit elasticity of 
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output. The observation that monetary transmission may be asymmetric for private and state-

owned firms may be relevant for all transition countries. 

In Namibia, Ikhide and Uanguta (2002) examined the two mam channels through which 

monetary policy is transmitted into the domestic economy - namely the interest rates and credit 

channels. The results were deduced from nvo methods: the Cumulative Forecast Error and 

Vector Autoregressive (Impulse Response Analysis}. Their study focused on the following 

vaiiables: credit to the private sector, money supply, CPI, and private investment. Their results 

confirn1ed the operation of the bank lending channel, a version of the credit channel in the 

Namibian economy. 

In Bulgaria, N enovsky and Hristov ( 1999 tructured VAR specifications with 

weekly data for 1997-1998. The results in i ri tion in the government deposit as a 

quasi monetary policy instmment has an ef(e~af£~~~i!fy supply (M3), and also a significant 

effect on domestic credit and on the Credit rationing is accepted as a 

hypothesis with respect to the l$1~1-:" ... 1~)!ii,~'l..,,rr._,,..-.t-.... ~, ... ~-wll-'-T/ ' .. 'l!""'I banks. This is accepted 

as a confirmation for the existence 

Empirical literature from South Africa 
Ludi and Ground (2006) examined the bank-lending channel of the credit channel of monetary 

policy in South Africa. They used the structural vector auto regressions (SV AR). They employed 

quarterly data from 1987 to 2004. Their study estimated a VAR with three variables: the repo 

rate, GDP, Bank loans and bank deposits. They concluded that loans in South Africa are 

governed by consumer demand, and not by bank supply. This tends to disprove the fact that the 

bank-lending channel has effectively worked as a channel of monetary policy transmission in 

South Africa. 

Sichei (2005) investigated the bank-lending channel of monetary policy in South Africa. He used 

quarterly bank-level data for the period 2000 to 2004. He used the generalized method of 

moments (GMM) technique. The variable used for the study were bank loans, the repo rate, real 
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GDP, bank deposits, bank size and capital adequacy. The study showed that the bank lending 

channel operates in South Africa. 

To date no known empirical research has been undertaken to identify the balance sheet channel 

of monetary policy transmission in South Africa. Given that there is no empirical investigation in 

this area, this current study is important in generating new infonnation. However, on the basis of 

empirical research by Sichei (2005) and Ludi and Ground (2006) which produced two 

contrasting views, it would seem that there is need to investigate the alternative channel of the 

credit channel, the balance sheet channel. 

4.5 METHODS OF ANALYZING THE 
The credit channel has been empirically studie 

identified the following methods\g1'ft:l"l!.,YA'"~l'Mll!i-6 

methodologies. Pedersen (2003) 

~'11 ...... -11 ... 11-, ~ ... e credit channel. 
Together in Excellence 

• Studies based on statistical (vector autoregressive) models with the banks' total 

lending and other variables (Bemanke and Blinder (1992)). The effect of a monetary 

policy change on total lending is examined. The models also include variables for real 

activity, e.g. growth in the gross domestic product (GDP). A fall in lending following a 

tightening of monetary policy may indicate that the banks have tightened their credit 

policies. If GDP declines prior to or parallel with the fall in lending, this is, however, an 

indication that the development may also reflect a fall in the demand for loans. 

• Studies of corporate debt composition (Kashyap et al. (1993) and Oliner and 

Rudebusch (1996). In addition to bank loans, corporate debt may comprise e.g. bond debt 

and trade credit. It is examined how a monetary-policy change affects ~e composition of 

corporate debt. If the proportion of bank loans falls following a tightening of monetary 

policy, this may indicate that the banks have tightened their credit policies. If this 

proportion does not decline when total debt is reduced, it is more likely to indicate a 

general fall in the demand for loans. In principle, though, this could also reflect that all 

lenders (i.e. not only banks) have tightened their credit policies. 
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• Studies of business investments at enterprise level (Fazzari et al. (1988) and Carpenter 

et al. (1994)). In these studies the significance of a cash-flow channel is examined. This is 

done by testing whether business enterprises' investments, in addition to a number of 

other variables ( e.g. turnover and a capital-cost measure), depend on current profits or the 

cash flow (i.e. the difference benveen their ingoing and outgoing payments). If that is the 

case, and the business enterprises' profits or cash flow can be assumed to fall when 

interest rates increase, this indicates that a cash-flow channel is relevant. Some studies 

specifically examine whether corporate profits or cash flows decline when interest rates 

nse. 

• Studies of bank lending based on 

and Kishan and Opiela (2000)) . It 

different effects on bank lending 

individual banks. For instance, it is e 

relatively small capital 

l banks (Kashyap and Stein (2000) 

er a monetary-policy change have 

a number of characteristics of the 

r lending by small banks, banks with 

all portfolio of liquid assets declines 

more than lending by o ~ :P. JFraF1~-a.a,p[~J;. ening. Such differences 

between banks can hardly be f e fi.~~~1:,f nc#a!g f Jlm17t'ri~ demand for loans, but rather 

indicate a reaction on the supply side in accordance with a credit channel. 
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4.6 CONCLUSION 
The main objective of this chapter has been to investigate the potential variables that can be used 

to model the balance sheet channel. There are several theoretical models of the balance sheet 

channel of monetary policy transmission mechanism. These models combine several other 

models to come up with a unified dynamic framework for analyzing the balance sheet channel. 

It is very difficult to summarize literature on the balance sheet channel. Previous researchers 

have empirically estimated these models, o 
situations. From the vast literature c 

investigating the balance sheet channel are 

supply), Balance sheet variables ( credit ex 

ittj,i~ rrr·Trn variables that suit their different 

pter, the main variables used in 

variables (the repo rate and money 

e sector, cashflows, average Q and 

loan demand) and activity vaiiables (inflation ra.,_,_.~ ~,.oss domestic product). 

. . Universitv o~ort Hare . The review of literature has also expo~aa 111 m'tfer o 1ffei; nt mefliodolog1es used to model the 
1 ager er 1n xceL ence 

balance sheet channel. Some of them include the unrestricted VAR, structural VAR, 

Cointegration and VECM, VAR-VEC, and the Cumulative Forecast Error. 

These variables and those that emerged from the previous chapter on the background of 

monetary policy in South Africa will be included in the empirical model of this study in Chapter 

5. However, the inclusion of these variables will be dependent on data availability, among other 

factors. 
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5.1 INTRODUCTION 

CHAPTER FIVE 

ANALYTICAL FRAMEWORK 

The preceding review of the literature and a background on the monetary policy practice in 

South Africa, have shed some light on the balance sheet channel. This chapter builds on that 

background to set the analytical framew0tti;.-Hn1-t:--tS--ttt-ircti--Hi this study. It is divided into five 

sections. Section 5 .2 consolidates the lit atci·u~.0 '11--o'lm"H-v +ii-,.w ckground of the monetary policy 

practice in South Africa, covered in the 1 SL~DW~~~c,, to develop a model of the balance 

sheet channel in South Africa. Definition fLl==::::!~~~ci ta sources follow in section 5 .3. A 

review of estimation techniques for the i balance sheet channel are presented 

in section 5.4, while section 5.5 concludes the chapter. 
University of Fort Hare 

Together in Excellence 

5.2 MODEL SPECIFICATION 
To test the existence of the balance sheet channel, the study will articulate a simple 

characterization of the link between monetary policy and the real economy that passes through 

borrowers' balance sheets. Thus, this study will employ the vector autoregressive (VAR) based 

co-integration and vector error- correction (VAR- VECM) models using the methodology 

developed in Johansen (1991, 1995). Vector Autoregressions have generally been used to 

analyze the effects of monetary policy because of the lack of consensus about a complete 

structural model of the economy, (see for example; Ashcraft and Campello (2007); Dabla-Norris 

and Floerkemier (2006) and Christiano et al. 1996). 

The VAR model will contain the following variables, Bank rate (monetary policy effect), 

External finance premium (information asymmetry channel), stock market capitalization (to cater 

for the collateral channel), Changes in industrial and commercial inventories ( cashflows channel) 

and gross domestic product (to cater for the aggregate shock). Therefore, the function can be 

represented in short as: 
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~ = f l rnoneta -ry policy , informa.ti"on assy rnetry, collateral .. cash.flow,. GDP] .... (1) 

Where Yr a vector of endogenous vaii ables in the model. 

5.3 DEFINATION OF VARIABLES AND DATA SOURCES 

The study will employ quarterly data for the period 1980 to 2008. VAR are very sensitive to 

sample size. Thus, we are going to collect 128 observations per variable. This sample size is 

large enough to accommodate the effects o 

The bank rate will be used a measure of th 

the bank rate variable as the change in t 

previous quarter t-1 and the cmTent quarter t. 

G-~:i-H1~'1.ill~ooi~ary policy conditions. We measure 

overnight interest rate between the 

The external finance premium iG:it '•~~~~!ri~~,J~~-",f ~":Ih~~CJr,~11"1..Ji':·'¼!.~~tion asymmetry. This is 

the Asymmetric information a balance sheet variable which inten 

sub-channel. Obtaining direct measures of the external finance premium is difficult. In numerous 

studies proxies or indicators of finance premium have been used. Therefore, we are going to 

define the external finance premium as the spread between the mortgage rate and the 10-year 

government bond rate following Iacoviello and Minetti (2008). The data is published quarterly 

by Statistics South Africa. 

Changes in industrial and commercial inventories are going to be used as a proxy for cash flows. 

This is a balance sheet variable intended to analyze the existance of the cash flows sub-channel. 

Industrial and commercial inventories are the most important component of inventory investment 

in South Africa (Shrestha and Fassler 2003) and they dominate the long-term movements in 

investment. These figures are estimated by the South African Reserve Bank as part of gross 

capital formation. 

Stock market capitalization is used as a proxy for collateral. This is included as a balance sheet 

variable to analyze the effect of collateral sub-channel. Market capitalization is the value of the 

share capital of a firm. Therefore, stock market capitalization is the sum of market capitalization 
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of all fim1s listed on a paiiicular stock exchange. This will also enables us to take into account 

the movements in asset prices such as machinery, and non-residential buildings and stmctures 

and stocks. The figures are available from the Johannesburg Securities Exchange (JSE). 

The real GDP is included as a measure of economic activity or aggregate shock as in Bemanke 

and Gertler (1995). The observations are obtained from various issues quarterly bulletins 

published by Statistics South Afiica. 

5.4.1 VECTOR AUTOREGRESSION A 
The VAR approach considers several time 

variable in the model on all the variables in tH 

• s approach regresses each current 

ed a certain number of times. That is, 

each variable is expressed as a ~&t variable and all other 

variables in the model. The te ~ ,foil~ i9nil'::!_~ .. ~~,·~,•-f.1:...fl.-)91-j. tpjS>arance of the lagged value of 

the dependent variable on the right-hand side. The term vector is because a vector of nvo or more 

variables is dealt with in the same model. Thus, the VAR model can be consistently estimated by 

ordinary least squares. There are three types of V ARs: reduced form, recursive, and structural. 

A reduced form VAR expresses each variable as a linear function of its own past values, the past 

values of all other variables being considered, and a serially uncorrelated error term. Each 

equation is estimated by ordinary least squares regression. The number of lagged values to 

include in each equation can be determined by a number of different methods. The errors terms 

in these regressions are the "surprise" movements in the variables, after taking its past values 

into account. If the different variables are correlated with each other, then the error terms in the 

reduced form model will also be correlated across equations. 

A recursive VAR constructs the error terms in the each regression equation to be uncorrelated 

with the error in the preceding equations. This is done by judiciously including some 

contemporaneous values as regressors. 
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A structural VAR uses economic theory to sort out the contemporaneous links between the 

variables. Structural V ARs require "identifying assumptions" that allow con elations to be 

interpreted causally. These identifying assumptions can involve the entire VAR, so that all of the 

causal links in the model are spelled out, or just a single equation, so that only a specific causal 

link is identified. This produces instrumental variables which permit the contemporaneous links 

to be estimated using instrumental variables regression. The number of structural VARs is 

limited only by the inventiveness of the researcher. 

ADV ANT AGES OF THE VAR METH 

• It is a very simple method. The~e~~:fn€~rooa:!!1tb determine whether a variable 1s 

endogenous or exogenous. All the varia 

University of Fort Hare 
Together in Excellence 

• Given that all the variables in the VAR are all stationary and each equation contains the 

same number of lagged variables in the system. The models can effortlessly be estimated 

by ordinary least squares. This makes the estimation procedure very simple. 

• The forecasts obtained by V ARs are often more accurate and better than other more 

complicated forecast methods. 

DISADVANTAGES OF THE VAR METHOD 

• Unlike other models, the VAR model is a-theoretical, because less prior information is 

used. 
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• VAR models are less suited for policy analysis because of their emphasis on forecasting. 

• The choice of lag length is largely subjective. 

• All the variables need to be stationary; if not, the relevant vaiiables need to be 

transformed. Thus, the results from transfonned data may be unsatisfactory and difficult 

to handle estimation-wise. 

• The individual coefficients m th 

interpret. 

models are frequently tricky to 

University of Fort Hare 
5.4.2 TESTING FOR STATIONA0 '-ri'-NJ/irrmwiuJ · ellence 
A series is referred to as stationary if its mean and variance are constant over time (Gujarati, 

2003: 797). In the classical regression model, we deal with the relationship between stationary 

variables. However, most of the economic indicators usually follow a nonstationary path. 

Gujarati (2003: 806) shows that if the dependent variable is a function of a nonstationary 

process, the regression will produce spurious results. In such a case, the results will be 

meaningless. Significant t-ratios and a high r-squared will be obtained even though the trending 

variables are completely unrelated. 

Therefore, unit root or stationarity tests should be done on all the variables before proceeding 

with any other test and estimation of parameters. There are several tests for stationarity. These 

include visual plots of the data, unit root test and those that directly test for stationarity. In this 

study we will use the Augmented Dickey-Fuller test (a unit root test) and Kwiatkowski et al., 

1992 (a stationarity test) in order to perform what Brooks (2002: 382) refers to as "confirmatory 

data analysis" 

66 



 

 

DICKEY-FULLER AND THE AUGMENTED DICKEY-FULLER TESTS 

The stationarity of a time series can be tested directly with a unit root test. The Dickey-Fuller 

(DF) and the Augmented Dickey-Fuller (ADF) are the most frequently used unit root tests. The 

DF test estimates the following equation: 

In (5.5), Yt is the relevant time series, 6.. is a 

the error tenn. The error tenn should s 

perator, t is a linear trend and v, is 

ptions of normality, constant error 

variance and uncorrelated error terms. If the e erms are unc01related in equation (5.5), 

results based on the DF test wil.r-i'.}~"'t;l"ia.i:l,~ s It ----i.r, , - ~ .... ut is that it does not take 

account of possible autocorrelation in fiPJiWtl-~rdJic~xplfIJ<eflt~rfor this shortfall, the ADF can 

be used. The ADF test corrects for high-order serial correlation by adding a lagged differenced 

term on the right-hand side in the DF equation (5.5). Consequently, the ADF employs the 

following equation: 

'P 

+ d ,tiv,.._; + L'"- -t"•· 
i=l 

Both equations (5.5) and (5.6) can also be estimated without including a trend term c2t and 

without a constant, c1. The null hypothesis is that there exists a unit root in the time series 

(nonstationary time series). That is Ho: w =O against the alternative hypothesis that the time 

series is stationary (no unit root), which is Ha: w <O. If the calculated statistic is less than the 

MacKinnon (1991, 1996) values, the null hypothesis is accepted. This will therefore mean that 

there is a unit root in the series and the time series is not stationary. The opposite is true when the 

calculated statistic is greater than the MacKinnon critical value. 
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The Dickey-Fuller test has its own weaknesses. The test seems to give a precise answer about 

stationarity or nonstationarity. This is not always the case. The test is weak in its ability to detect 

a false null hypothesis. Brooks (2002: 381) and Gujarati (2003: 819) show that unit root tests 

have low power if the process is stationary but has a root close to the nonstationary boundary. 

This means that the Dickey-Fuller test fails to detect stationarity when the series follows a 

stationary process (Thomas, 1997: 410). There are several ways of solving this problem. These 

include increasing the sample size and using a stationarity tests among others. The fonner 

solution could be limited by data unavailab • • y-. -t-t'\11>-Hl"T' ld be a good alternative since there 

:::r~~i~i~ty using a unit root test together with is no change in sample size. Brooks (2002: 

a stationarity test. We consider one such tes 

The Kwiatkowski, Phillips, Schmidt.and Sh"n (KPS~l-test 
Un1vers1ty ot t·ort Hare 

Stationarity tests have stationarity t r nirolu~ ~~~~e This reverses the null and 

alternative hypotheses under unit root test, such as the ADF. The KPSS (1 992) test differs from 

other tests in that the series is assumed to be trend-stationary under the null hypothesis. This test 

is based on the residuals from the ordinary least squares regression of the dependent variable (yt) 

on the explanatory variables ( x1 ): 

Yt = x:a + J.l t- ••·• ...... . •·•·•· .. .......... ••·•· ... '"" .. . ••·• ., ... ., ........... or•o, ..................... ,., ...... (5.7) 

The LM (KPSS) statistic is defmed as: 

Where, fo is an estimator of the residual spectrum at frequency zero and 
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S(t) is a cumulative residual function calculated as: 

•· 

S(t) = I {i;: ... ,., ............ , .. , ..... .. , ...... ...... ............ ... .. . ...... ... ............ (5.9) 
r =1 

The calculated LM statistic is compared with the KPSS (1992) critical values in order to make a 

conclusion about the stationarity of a series. If the calculated LM statistic is smaller than the 

critical values, the null hypothesis is accepted. The conclusion will be that the series is 

stationary. The opposite will be true for an s 1 n 

5.4.3 LAG LENGTH AND DETERMINI ECIFICATION 
Brooks (2002: 334) argues that on what an 

appropriate lag length is for a v; and how J2~ c s i!l. t4e,.variables should take to work n1vers1I o OrL ttare 
through the system. Brooks recoilll11$lds th so of......mult' r.ariate versions of the infom1ation 

1 ogen er zn EXce ence 
criteria, which includes the sequential modified likelihood ratio (LR), Akaike information 

crite1ion (AIC), Final prediction error (FPE) Schwarz information criterion (SC) and the 

Hannan-Quinn information criterion (HQ). The Johansen procedure requires that the appropriate 

lag length for the VAR be estimated. This study employs two different criteria: the Akaike 

information criteria and the Likelihood Ratio (LR) test. 

LIKELIHOOD RATIO (LR) TEST 
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where, 

ln .P:..~ = Log of likelihood of the complete in coefficient (unrestricted) equation 

in .f.r = Log oflikelihood of the smaller in coefficient (restricted) equation 

v = number of restrictions imposed 

Given VAR (k) model with coefficients corresponding to the lagged variables of the matrix 

A. = [Ai, A2,, .. ....... , .. A.._.] , the test involves testing the following hypotheses in a sequence 

starting with the largest lag length k. 

f=~ oHare 
Together in Excellence 

The test terminates when the null hypothesis is rejected using the LR statistic. Thus, the VAR 

order q, fork ';?:q ~I, is selected (Holden and Perman 1994). 

The Akaike information criterion (AIC) and Schwartz criterion (SC) 

Eviews 3 (2003) reports Akaike's information criterion as: 
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and the Schwartz criterion as: 

k k~g(T) 
- 2(l/T) + ·'T' . • , . ., • •·• , . ., •• ·•· ,.., ,.. •··•·•· • » <U , .. ., •• , "' " •• ·oc u , ,., ,... ., u" , ., , (5.12) 

J: 

where I is the value of the log of the likeli o 

observations. The various information c • 

l the k parameters estimated using T 

a ed on -2 times the average log 

likelihood function, adjusted by a penal~~@tgJft!=;::;..i • s likely that the different criteria 

mentioned may yield different optimal lag len ·s event the criteria yielding the highest 

lag length will be chosen. This s • • g by including more lag 

lengths in the ECM is small in terms .... ,,._..,..._..,, ......... 

the largest lag length produces results that show signs of serial correlation. The next largest lag 

length will be used until serial correlation is removed. 

Johansen (1995:80-84) outlines five deterministic trend assumptions available to the researcher. 

Various types of V ARs can be estimated based on five deterministic trend assumptions, for 

example, with or without a constant and trend in cointegrating term and with or without a 

constant in the VAR equations. E-views 5 specifically provides the following deterministic trend 

assumptions: Case 1 assumes no deterministic trend in the data and no intercept or trend in the 

VAR and in the cointegrating equation (CE); Case 2 assumes no deterministic trend in the data, 

but an intercept in the CE and no intercept in VAR; Case 3 assumes a linear deterministic trend 

in the data and an intercept in CE and test VAR; Case 4 allows for a linear deterministic trend in 

data, intercept and trend in CE and no trend in VAR; and Case 5 allows for a quadratic 

deterministic trend in data, intercept and trend in CE and linear trend in VAR. As a guide, E-

views 5 recommends the use of Case 2 if none of the visual plots of the series and unit root tests 
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show the presence of a trend in the series, Case 3 if the series have stochastic trends, Case 4 if 

some of the series are trend stationary, while Cases 1 and 5 are rarely used in practice. Thus, the 

graphical analysis of the raw data and unit root tests, together with a priori knowledge from 

economic theory, should assist in selecting the detenninistic trend assumption to be used in the 

Johansen test for cointegration (rank of IT). Wesso (2000:77) suggests that the final decision 

should be guided by both economic theory and statistical criteria. 

5.4.4 COINTEGRATION AND VECTOR ERROR CORRECTION MODELING 
In estimating the VAR, this study will take bination of macroeconomic theory 

and statistical results. Macroeconomic vari e non-stationary in levels. Thus, we 

employ vector autoregressive (VAR) based s s using the methodology developed 

in Johansen (1991, 1995). The purpose of • n tests is to dete1mine whether the 

variables in balance sheet channel model are co"r· ... ".1~~•~?~o:at..•~,f' ..... or not. Co-integration will be tested to 

determine the need of using a VECM). A VECM is a 

restricted VAR designed for use witl.{nRfj[~~mi:hllyr)ji008J.~l4ililOO: 

The VECM has co-integration relations built into the specification so that it restricts the long-run 

behaviour of the endogenous variables to converge to their co-integrating relationships while 

allowing for short-run adjustment dynamics. The co-integration term is known as the correction 

term since the deviation from long-run equilibrium is corrected gradually through a series of 

partial short-run adjustments estimated. Thus, the presence of a cointegration relation(s) forms 

the basis of the vector error correction model (VECM) specification. 

The Johansen methodology can be briefly described as follows: 

Assume a vector: 

Yt = f[ mo·netary policy, it'iformati-on assyrnetry,coll.ateral") cash.flow, GDP] •u • (1) 

Where Yt a vector of endogenous variables in the model. 
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and assume that the vector has a VAR representation of 

the form: 

i = 1. 

where z is a (n x 1) vector of deterministic variables, E is a (n x 1) vector of white noise e1Tor 

terms and ni is a (n x n) matrix of coeftIC1m~trr:on:rer10 use the Johansen test, the VAR 

( 5 .13) above needs to be turned into a VE rooks, 2002: 403), which may be 

specified as: 

p -1 

tlJt~ = z + _L Bi tix t - i : nxt-1. + 
~=1 University of Fort Hare 

Where X tis a vector of /(1) variable~ £11. ri.,n.,..,,.. • t /J /(0) variables, Li indicates the 

first difference operator, Bi is a (n x n) coefficient matrix and IT is a (n x n) matrix whose rank 

determines the number of cointegrating relationships. The Johansen's cointegration test is to 

estimate the rank of the II matrix (r) from an unrestricted VAR and to test whether we can reject 

the restrictions implied by the reduced rank of II (Brooks, 2002: 404). If IT is of full rank (r = 

n), it suggest that variables are level stationary and if it is of zero rank (r = 0), no cointegration 

exists among the variables. On the other hand, if TI is of reduced rank (r<n), then there exists (n 

x r) matrices a and {3 such that: 

n = a 13 · ' ................. ................................................................. .... (5.15) 

where a represents the speed of adjustment matrix, indicating the speed with which the system 

responds to last period's deviations from the equilibrium relationship and {3 is a matrix of long 

run coefficients. 
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However, before one proceeds to test for the rank of TI, there are two issues that have to be 

attended to. The first is determining the appropriate order (k) of the VAR. Brooks (2002: 404) 

argues that the Johansen test can be affected by the lag length employed in the VECM, thus it is 

crucial to attempt to select the lag length optimally. The second issue is related to the choice of 

detem1inistic assumptions that the Johansen test requires in testing for co integration. Once the 

appropriate VAR order (k) and the deterministic trend assumption have been identified, the rank 

of the II matrix can then be tested. 

There are two likelihood ratio (LR) test sta • s_.·, ~°",_'f1',-~_~; ,r11~gr tion under the Johansen approach: 

the trace (trace A) and the maximum Eig 1.. statistics, which are specified as 

follows: 

N University of Fort Hare 
-T I ln ( 1 - XJ ... T.o.g the .. ·n.Exceli 

i=r+ 1 

and 

Am~· ( r,r + 1) = -T ln( 1 - xrH) ...... ... ·••· ... ......... m ................. (5.17) 

where r is the number of cointegrating vectors under the null hypothesis and i l " is the 

estimated value for the ith ordered Eigen value from the IT matrix ( equation 5 .17). The trace 

statistic sequentially tests the null hypothesis that the number of cointegrating relations is r 

against the alternative of k co integrating relations, where k is the number of endogenous 

variables. The maximum Eigen value conducts separate tests on each Eigen value and has as its 

null hypothesis that there are r cointegrating vectors against an alternative of r+ l (Brooks, 2002: 

405). To determine the rank of the IT matrix the above trace and maximum Eigenvalue test 

statistics are compared to the (nonstandard) critical values from Osterwald-Lenun (1992), which 

differ slightly from those originally reported by Johansen and Juselius (1990). For both tests, if 
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the test statistic 1s greater than the critical values, the null hypothesis that there are r 

cointegrating vectors is rejected in favour of the corresponding alternative hypothesis. 

However, the trace and maximum Eigen value statistics may yield conflicting results. To deal 

with this problem, Johansen and Juselius (1990) reconunend the examination of the estimated 

cointegrating vector and basing one's choice on the interpretability of the cointegrating relations. 

Alternatively, Luintel and Khan (1999: 392) show that the trace is more robust than the 

maximum eigenvalue statistic in testing for cointegration. The two approaches will be considered 

in this study when faced with such a proble 

Once the number of cointegrating vectors 

5.14) can be estimated by specifying the nu 

in the previous step and nonnalizing the m 

een identified, a VECM ( equation 

ing vectors, trend assumption used 

e cointegrating relation(s). Thus, a 

VECM is merely a restricted V designed .for usef lJ non ~tionary series that have been 
c: d b . d Th .n ve.rs1tv o ort are . h 1 1oun to e comtegrate . e spec1fie comte,grai:i:ng at10 mt e-VECM restncts t e ong run ogetner zn ~xce ence 
behaviour of the endogenous variables to converge to their cointegrating relationships, while 

allowing for short run adjustment dynamics. The coefficients of the VECM have already been 

explained and will not be repeated here. Once estimation is complete, the residuals from the 

VECM must be checked for normality, heteroskedacity and autocorrelation. 

5.4.6 IMPULSE RESPONSE AND VARIANCE DECOMPOSITION 
The above analysis identifies the balance sheet channel in a well-behaved model. Two interesting 

issues remain: how the balance sheet variables react to shocks in monetary policy and how the 

objective variables react to shocks in balance sheet variables. The other important questions that 

remain will be: which shock is relatively the most important and how long it will take for 

balance sheet variables to restore its equilibrium following such shock. The usual block F-tests 

and an examination of causality in a VAR will show which of the variables in the model have 

statistically significant influences on the future values of each of the variables in the system. 

However, these tests do not reveal two important issues. One: whether changes in a value of a 
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given variable have a negative or positive influence on the other variables in the system. Two: 

how long it would take for the effect to work through the system (Brooks, 2002: 341). To 

provide such information, Liitkepohl and Reimers (1992) and Mellander et al. ( 1992) developed 

impulse response and forecast e1rnr variance decomposition analyses for a VAR process with 

cointegrated variables. These are briefly discussed below. 

IMPULSE RESPONSE ANALYSIS 

Impulse response analysis traces out the re::.:: ,~~~ ~~ - ,...,"T'-1~ dependent variable in the VAR to 
shocks to each of the other variables. It sl ....,~ .. ,,~~....,nitude and persistence of real and 

nominal shocks to the balance sheet channt:-1-.-,~..-fill:tici~~ a1iable in a VAR not only directly 

affects that variable, but is also transmitt dogenous variables in the system 

through the dynamic structure of the VAR. -------- e from the equations separately, a 

unit or one-time shock is appliet th.e foreca_gt error{ ~ the ef5 ts upon the VAR system over 

time are observed. The impulse resJ}~~f~~J!:Y isq m,1ne<J1~! tfJ~ftM and, provided that the 
1 oget her in Tixce tence 

system is stable, the shock should gradually die away (Brooks, 2002: 341). There are several 

ways of performing impulse response analysis, but the Cholesky 01ihogonalisation approach to 

impulse response analysis, which is a multivariate model extension of the Cholesky factorization 

technique, is pref erred in this study. This approach is preferred because, unlike other approaches, 

it incorporates a small sample degrees of freedom adjustment when estimating the residual 

covariance matrix used to derive the Cholesky factor (Liitkepohl, 1991: 155-158). 

VARIAN CE DECOMPOSITION ANALYSIS 

Further information on the linkages in the balance sheet channel can be obtained from variance 

decompositions analysis. It measures the proportion of forecast error variance in a variable that is 

explained by innovations in itself and the other variables. Variance decompositions performed on 

the VECM give the proportion of the movements in the dependent variables that are due to their 

'own' shocks versus shocks to the other variables (Brooks, 2002: 342). Brooks also observed that 

own series shocks explain most of the forecast error variance of the series in a VAR. The same 
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factorization technique and information used in estimating impulse responses is applied in the 

variance decompositions. 

5.4.7 DIAGNOSTIC CHECKS 
This stage is crucial in the analysis of the balance sheet channel because it validates the 

parameter estimation outcomes achieved by the estimated model. Diagnostic checks test the 

stochastic prope1iies of the model. These include residual autocorrelation, heteroskedasticity and 

normality. The multivariate extensions of the residual tests just mentioned will be applied in this 

study. Therefore they are briefly discussed 

AUTOCORRELATION LM TEST 

The Lagrange Multiplier (LM) tfS, m~ed in thjs studf iil mult.t 1~ ate test statistic for residual 

serial correlation up to the specilreNaV ~£~~ /Jag, or r\ot fili\~fst should be the same as oget erzn..Exce ence 
that of the corresponding VAR (Harris, 1995: 82). The test statistic for the chosen lag order (m) 

is computed by running an auxiliary regression of the residuals ( µ 1) on the original right-hand 

explanatory variables and the lagged residuals ( µ t-m). Johansen (1995: 22) presents the formula 

of the LM statistic and provides detail on this test. The LM statistic tests the null hypothesis of 

no serial correlation against an alternative of autocorrelated residuals. 

WHITE HETEROSKEDACITY TEST 

This test is an extension of White's (1980) test to systems of equations, as extended by Kelejian 

(1982). It tests the null hypothesis that the errors are both homoskedastic (no heteroskedacity 

problem) and independent of the regressors and that there is no problem of misspecification. The 

test regression is run by regressing each cross product of the residuals on the cross products of 

the regressors and testing the joint significance of the regression. The failure of any one or more 

of the conditions just mentioned above could lead to a significant test statistic. Thus, under the 

null of no heteroskedacity and no misspecification, the test statistic should not be significant. 
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RESIDUAL NORMALITY TEST 

The residual nonnality test used in this study is the multivariate extension of the Jarque Bera 

nonnality test. It compares the third and fourth moments of the residuals to those from the 

normal distribution. The preferred residual factorization (orthogonalisation) method for the test is 

by Urzua (1997). This method makes a small sample correction to the transformed residuals 

before computing the Jarque-Bera statistic. The joint test is based on the null hypothesis that 

residuals are normally distributed. A significant Jarque-Bera statistic, therefore, points to non-

normality in the residuals. However, the a ~ , ,.,.y,•i>rJf"-'-1 ty in the residuals may not render 

cointegration tests invalid. A more import 

whether the residuals are uncorrelated and o mc;:i1~~i~ 

i g out the cointegration analysis is 

I m and Ahmed, 1999: 105). 

5.5 CONCLUDING REMA niversity of Fort Hare 
This chapter set an analytical frame 

policy transmission mechanism is to be identified. Based on theory, a background on the South 

African monetary policy practice and the financial system an empirical model was specified. The 

VAR model contains following six variables which are divided into monetary policy variables 

(the repo rate and M3 growth), Balance sheet variables (the JSE All Share Index, stock market 

capitalization and inventories) and activity variables (inflation rate and gross domestic product). 

The Johansen (1991, 1995) cointegration technique has been chosen as the preferred parameter 

estimation technique because of its several advantages over alternative techniques. If the 

estimated model passes several residual diagnostic checks, orthogonalised impulse response and 

variance decomposition analyses will be employed to investigate the impact and magnitude of 

shocks to each of the variables and the proportion of the variance that is accounted for by each 

variable over time. Having familiarized ourselves with the estimation techniques, we now apply 

these techniques to South African data in order to achieve the objectives of this study as set out 

in Chapter 1. 
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CHAPTER SIX 

EMPIRICAL ANALYSIS AND FINDINGS 

6.1 INTRODUCTION 
The previous chapter set the analytical framework and reviewed the model estimation techniques 

to be used in this study. This chapter augments the previous chapter by applying that framework 

and the analytical techniques proposed to South African data covering the period 1985 to 2008. 

The results from this chapter provide answers to the questions which were raised in the first 

chapter of this study: Do firm balance shee s·re~~n.0>naw1111(:metary policy changes? Does the real 

economy respond to changes in firm balan e • s the long and short run behavior of 

the balance sheet channel in South Afiica? swers to these questions, the VAR 

analysis combined with the Johansen (1991, employed to provide an answer to 

the last question. The impulse response and vanu.~.,_...,_.,.1-V\.,,vmposition analyses provide answers to 

the remaining questions. This s 

results of stationary/unit root tests. 

L."il'~":..IIR.,..""1~~y :µ;As. The first presents the 

third and fourth section, respectively. Diagnostic checks results are provided in the fifth sub-

section. Impulse response analysis and variance decomposition results are presented in the sixth 

and seventh sub-sections, respectively. The last section concludes this chapter. 

6.1.1 STATIONARITY/UNIT ROOT TEST RESULTS 
The first step of the Johansen (1991, 1995) methodology is to determine the order of integration 

of the series. This study employs one informal test and one formal test for stationarity. The 

informal test to be employed is the graphical analysis of the series. This preliminary examination 

is important. It gives an idea of structural breaks, trends and stationarity of the data set. Figure 

5 .1 plots the six variables in our model against time in levels. 
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Figure 6. 1: Graphical Representation of the Variables in Levels. 

14.1 

14.0 

13.9 

13 .B 

13.7 

13 .6 

13 .5 

13.4 I I I I I I I I I I I I I I , I I l oo m N % oo m M oo 
1-IGDP 

15 -,--- ---- ----------, 

14 

13 

12 

11 -+----,----,--..--.-.....,........--,--,--,---,---r-,--,--,c---,--,--,----,--r--r---,--, 
oo m N % oo oo m M oo 

1-IFFP I 

3.2 ~---------------, 

3.0 

2 .8 

2.6 

2.4 

2.2 

16 -

86 88 90 92 94 96 8 00 02 04 06 

I - I BANK R4TE 

96 98 00 02 04 06 

1-ISMC 

3.1 

3 .0 
Univ rsity of Fort Hare 

To ether in Excellence 
2.9 

2 .8 

2.7 

I INVFNI 

The first impression that we get from the plots in Figure 6.1 is that three of the variables (LGDP, 

LEFP and LSMC) seem to be trending upward and the other (LINVENT) trending downward, 

albeit with fluctuations. The other variable (LBANK) does not show any trend, but also show 

fluctuations over time. All the variables in Figure 6.1 have a time variant mean and variance 

suggesting that they are not stationary in their levels. However, LBANK could be stationary or 

closer to the stationary boundary. The variable seems to be hovering around its means, but their 

variances are clearly not constant over time. Thus, based on this analysis alone, the stationarity 

status of the variables is not clear. Therefore, what is required here is some kind of formal 

hypothesis testing procedure. 
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The formal test employed in this study is the ADF test discussed in Chapter 5. This test was 

applied to the data under different deterministic trend assumptions. Those that included a 

constant and no trend produced robust results. The option with no trend and no intercept 

produced 'explosive' results. The option with both a trend and intercept made test statistics less 

significant. Table 6.1, therefore, shows the stationarity/unit root test results for the option with a 

constant only. 

Table 6. 1: Unit Root/ Stationarity Tests 

VARIABLES ADF TEST 

1 DIFFERENCE 

LGDP -1.105 

LEFP -1.943 -4.363* 

LCREDIT -2.976 -3.759 

Notes: The MacKinnon (1996) critical values at 1%, 5% and 10% are -3.786, -3.0114 and -2.6457 respectively. Thus* denotes the rejection of 
the hypothesis of a unit root for both tests . The lag order for the series was determined by the Schwarz information criterion for ADF 

It should be remembered that the ADF test tests the null hypothesis of a unit root. Therefore, a 

rejection of the null hypothesis means the series does not have a unit root. The results for the 

ADF tests in Table 6.1 show that LGDP is stationary in levels. Its test statistic (second column) 

is greater than the Mac.Kinnon 5 per cent critical value of - 3.0114. The remaining variables were 

not stationary in levels. However, when the test is applied to first differences of the series, they 

all become stationary. This suggests that they are all J (1). Therefore, we conclude that five of the 

series ( the repo rate, stock market capitalization, inventories, inflation rate) are first difference 

stationary I (l) while the other (LGDP) is level stationary, I (0). Thus the variables are not 

integrated of the same order. As mentioned in Chapter 5, I (0) and I (l) variables could be co-

integrated, so we carry all the variables forward to co-integration tests. 
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6.1.2 COINTEGRATION ANALYSIS 
Cointegration analysis is conducted using the Johansen procedure to detennine whether the 

balance sheet channel exists in the sh01i or long run. Testing for cointegration using the full 

model has always given researchers is a difficult task. In most cases, it has produced too many 

cointegrating relationships ,vhich are difficult if not impossible to interpret. Ericsson and Irons 

(1994) argues, " ... the main difficulty is the interpretation of cointegrating vectors which include 

a large number of variables". We attempted the full model (equation 5.1) and apart from degrees 

of freedom problems, we experienced a similar problem to the one just mentioned. At least five 

co integrating relationships from several alternative specifications were found. 

One option of dealing with the above pro 

variables. However, there is risk of an 

pairwise conelation matrix to guide the 

pairwise conelations of the variables of our 

a simplified model with very few 

ias (misspecification). We use a 

exercise. Table 6.2 presents the 

channel model. 

University of Fort Hare 
Table 6. 2: Pairwise Correlation Ma ether in Excellence 

DLINF DLINVENT DLM3 DLREPO DLSMC LGDP LCREDI 
T 

DLINVENT 0.109401 1.000000 0.221672 0.039373 -0.282170 0.200898 
0.221672 

DLEFP 0.360655 0.221672 1.000000 0.715399 -0.122707 0.351945 0.2562 

DLBANK 0.217227 0.039373 0.715399 1.000000 -0.197245 0.125218 
0.415399 

DLSMC -0.180136 -0.282170 -0.122707 -0.197245 1.000000 0.016622 -
0.122707 

LGDP 0.176792 0.200898 0.351945 0.125218 0.016622 1.000000 
0.051945 

LCREDIT 0.060655 0.221672 0.346 0.115399 -0.122707 0.251945 
1.000000 
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The following observations can be made from the pai1wise conelations in Table 6.2: 

• LREPO and LM3 are the only variables that are highly conelated. ( column 4). 

• The rest of the variables have very low conelations . 

In order to minimize the risk of an omitted variables bias, the focus should first be on finding a 

model that simultaneously produces meaningful results and includes as many variables as 

suggested by theory. Following the observation that LM3 highly conelated with LREPO in the 

model, we initially exclude it from the model, since there is a likelihood of a multicollinearity 

problem. This could also be the reason why we found too many cointegrating relationships in the 

full model. Thus, we estimate a balance 1~'B.tSCJ1it!l®f/ 

variables: LREPO, LINVENT, LGDP, LIN 

As mentioned in Chapter 5, the Johansen 

order and the deterministic trend assumption 

el with the following explanatory 

SMC. 

ique requires us to specify the lag 

. The test assumption uses Johansen's 

Assumption 5. Assumption 5 ui1.es that .qata h¥ ag.Ietif ytrends and the cointegrating n1vers1ty or orr nare 
equations have linear trends. As for ,e chQtce of th la_g_ rder for the VAR, the information ogernerzn xce ence 
criteria approach, augmented by theoretical p1iors, is used as a guide in selecting the lag order. 

Table 6.3 shows the results of the co integration tests. 

Table 6. 3: Johansen Co- integration tests. 

Series: DLINF DLINVENT DLREPO DLSMC DLCREDIT LGDP 

Eigenvalue Likelihood Ratio 5 Percent 1 percent Hypothesized 

Critcal Value critical value No. of CE(s) 

0.979107 4.500378 12.25 16.26 None** 

0.854412 75.75695 62.99 70.05 At most 1 ** 

0.676592 37.21747 42.44 48.45 Atmost2 

0.397708 14.64064 25.32 30.45 At most 3 

0.201499 153.1242 87.31 96.58 Atmost4 

*(**) denotes reJection of the hypothesis at 5 %( l %) s1gmficance level. 
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L.R. test indicates 2 co integrating equation(s) at 5% significance level. 

Table 6.3 presents the Johansen cointegration test on the maxunum eigenvalue test. The 

maximum eigenvalue fo1m of the Johansen test rejects the null hypothesis of no cointegration. It 

fails to reject the null hypothesis of the existence of at most 2 co integrating vectors, since the test 

statistic of about 37.22 is now less than the 5 per cent critical value of about 48.45. Therefore, 

the maximum eigenvalue test suggests that there are 2 cointegrating relationships in the balance 

sheet channel model. Thus, we estimate VECMs restricted on 2 cointegrating vectors. What 

remains is to identify which 2 cointegrating vectors represent the true cointegrating relationships. 

Thus, the next section estimates the VECM. 

6.1.3 VECTOR ERROR CORRECTION 
The results from the cointegration test are 

-------

to specify a VECM. This VECM 

allows us to distinguish between the long and s .. J..,.,.,....._......r.1J. 

However, before we can interp 

cointegrating relationships that have 

to identify the true two 

'l:VUl..&.f'tll'- 'l:'.l'ltts- M~'"'~)-t;ction. Table 6.4 presents the 

results from the estimated VECM without any restrictions ( except for those automatically 

imposed by E-views). 

We therefore normalize on LCREDIT and LGDP to obtain both the long and short run parameter 

estimates. The first vector gave evidence of the link between monetary policy and the balance 

sheet variables. The second vector gave evidence of the link between balance sheet variables and 

activity variables. Three alternative models are estimated following the same steps that we 

applied to this first model. The first model will explain the information asymmetry channel. The 

second one will explain the collateral channel. The third one will seek to explain the cashflow 

channel. We also test zero restrictions on the parameters of the cointegrating vectors in order to 

determine their significance in those vectors. The VECM results for our main model, together 

with the three alternative regressions are presented in Table 6.5. 
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Table 6.5: The balance sheet channels of Monetary policy transmission 

Information Collateral Cashflow 

assymetry 
Cointegrating Eq: Coint Eq 1 Coint Eq 2 Coint Eq 1 Coint Eq 2 Coint Eq l Coint Eq 

LCredit 

LGDP 

GDP 

EFP 

LINVENT 

LBank 

LSMC 

1.11 

[4.57] 

-3 .19 

[-13 .36) 

-1.59 

[-4.57) 

0.68 

[1 .33) 

0 

-0 .25 

[-2 .67] 

-0 .96 

[-3 .15) 

-1.34 

[-4 .87] 

0 0 

0.22 0.7 5 

[1.51] [7 .08] 

-1.87 0.45 -1.90 0.43 

[-9.42] [2 .76] [-9 .16) [2 .91] 

1.72 

[6.31] 

1.27 -1.72 

[4 .76] [-6.31] 

-0.40 

un·- rsity2 fFort Hare 
Together in Excellence 

Trend 0 .00 0.00 0.00 0 .00 

[2 .98] [1.76) [3 .67] [1 .50] 

C 30 .16 3.33 17.43 -2 .72 

Error Correction: Credit LGDP Credit LGDP 

ECl -0.11 0.06 -0.23 -0.14 

[-3 .05] [0.78] [-3 .85] [-1.05] 

EC2 -0 .10 -0 .64 -0 .13 -0 .54 

[-1.26) [-3.56] [-1.97] [-3.66] 

Adj. R-squared 0.51 0.46 0.53 0.46 

Weak exog: ?2 (prob) 0.00 0.00 0.00 0.00 

Autocor LM(2) (prob) 0.70 0.44 

Autocor LM(4) (prob) 0.96 0.81 

Weakly exogenous ?2 (prob): 
Model I : GDP (0.00), EFP (0.37), TB rate (0 .03), Bond rate (0.14) 
Model 2: GDP (0.00), EFP (0 .27), TB rate (0 .01), Bond rate (0.25), Priv sector credit (0.77) 
Model 3 : GDP (0 .00), EFP (0.37), TB rate (0.03), Bond rate (0 .16), Priv sector credit (0.84) 
Notes : 

0.0 0 0.00 

[4.62) [1.55] 

18 .65 -2 .60 

Credit LGDP 

-0 .17 -0.16 

[-3 .38] [-1.48] 

-0.0 5 -0.49 

[-0.74] [-3.51] 

0.51 0.47 

0.03 0.01 

0.52 

0.77 

t-values in square brackets, statistically significant values (at a 5% level) in the cointegrating relationships are in italics 
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External Finance Premium has a positive long-run relationship with the monetary policy, as 

indicated by the significance of its coefficient in the infomrntion asymmetry cham1el model. 

This means that a tighter monetary policy in South Africa will increase the External finance 

premium by about 1.59%. This result conoborates the theoretical predictions. According to the 

theory on the balance-sheet channel one would expect that a tighter monetary policy would 

cause a deterioration in balance sheets, that, in tum, would cause EFP to increase. 

Stock market capitalization has a negative sign in the collateral channel regression and is 

significant at the 1 per cent level. This means a tighter monetary policy by 1 per cent will decrease 

stock market capitalization by about 0.4 t-rr?T""-r"l='Trf---++n-c~ result is in line with theoretical 

predictions. As emphasized in Kiyatoki 7) model of credit rationing. A 

reduction in interest rates will increases the VitfR.1,@-'1:J'Mttl'B~enn assets such as stocks, bonds and 

terest rates and asset prices. These 

are the kind of assets that are likely to serve as 

Inventory investment a measure{ai • 

positive coefficient suggests that a ti~!---Wt9fl,out 

by 0.75%. The result corroborates with the cash flows sub channel of the balance sheet channel 

of monetary policy transmission. Expansionary monetary policy causes a rise in cash flows 

(decrease in inventories). The net worth of firms is improved. This relationship is in line with 

the works of Kashyap, Lamont and Stein (1994) and Carpenter, Fazzari and Petersen (1994) who 

concluded that financial variables do have an influence on inventory movements. (Smith 

2004: 13 7) also concludes that smaller increases in the levels of interest rates also contribute to 

decisions to increase the level of inventories. 

6.1.6 IMPULSE RESPONSE ANALYSIS 
Impulse response analysis reveals a wealth of information pertaining to the dynamic effects of a 

model. These impulse response functions show the dynamic response of each variable to a one-

period standard deviation shock to the innovations of each paired variable. The responses of the 

links identified in the VECM are going to be analysed. That is: (1) the link between policy 

variables and balance sheet variables, (2) the link between balance sheet variables and activity 
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va1iables. The results from the impulse response analysis perfom1ed on the VECM regression a 

10 year period are presented in figure 6 .2 to figure 6 .4. 

Figure 6. 2: Response to Monetary policy shock. 
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We examine the effect of a monetary policy shock reflecting a one percent shock to the Bank 

rate rate. Fig. 2 presents the impulse responses of Balance sheet elements. The effect of the 

innovation on the Bank rate is noticeable on stock market capitalization, invent01y investment 

and external finance premium. However, the response is very weak on all the variables (less than 

1 %). The increase in the repo rate leads to an immediate increase in stock market capitalization. 

The increase remains persistently positive (average of 0.04%). A one standard error shock to 

Bank rate leads to an immediate decrease in external finance premium in the first two years. The 

response becomes positive after the second year. However, the response is weak in the short run 

( average of 0.1 % ). A shock to the bank rate has an enormous dampening impact on inventory 

investment as early as the second horizon. The effect seems to be reversed after the second year. 

A repo rate shock has a positive impact on inventory. However, the response of inventory 

investment is overall weak ( an average 0.01 % ). Therefore, the impulse response analysis gives 

evidence of a balance sheet channel. The information asymmetry channel (proxied by external 
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finance premium) was found to be more responsive than the other two cham1els (cash flow and 

collateral channels) 

Figure 6. 3: Response to Balance sheet Shocks. 
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Real GDP seams to respond to unanticipated shocks from inventory investment, stock market 

capitalization and external finance premium. A shock to inventories has a positive impact on real 

GDP. The positive impact of inventories seems to be persistent both in the short run and long 

run. Overall, the response of the inflation rate to inventory investment is very weak ( an average 

of 0.005%). A one standard error shock to stock market capitalization leads to an immediate 

decrease in GDP. The positive response persists after the second year but with lesser response 

from GDP. GDP shows a tendency of returning to its initial value. However, the response is 

weak (an average of 0.04%). The impulse response of real GDP to unanticipated shocks to 

external finance premium is persistently positive. Overall, the response is weak in the short run 

(a peak of about 0.19 %). 
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6.1.7 VARIANCE DECOMPOSITION ANALYSIS 

As mentioned in Chapter 5, variance decomposition analysis provides a means of determining 

the relative importance of shocks in explaining variations in the variable of interest. In the 

context of this study, it therefore provides a way of detem1ining the relative importance of 

shocks to each of the variables in the balance sheet channel. The main question we are posing 

here is: What prop01iion of the variance in a series is due to its own shock or due to other 

shocks? Our analysis will look at the vaiiance decomposition of the following variables: stock 

market capitalization, invent01y investmen.~,t, • • ·- • r~tP and output. All 

presented in Tables 6.7 to 6.10 below. 

-- 7 
IN Vlo'f"' 

LUMINE BIMus 
TUO LUMEN 

Table 6. 4: Variance Decompositions ofln~ ~~nent. 

rt the results are 

Period S.E. LBANK DLIN~NT f tft;;f H LGDP 

Un Lvers1ty o are 
1 0.032823 0.855754 [1 og<eP/rer zn l£X~v1..1.-v,LCE: 0.000000 

2 0.052205 2.597576 89.19650 7.866973 7.23 E-05 

3 0.060437 2.160925 88.42152 6.041624 1.425582 

4 0.071327 2.204389 88.97432 6.973098 2.091764 

5 0.079420 4.087737 88.95868 4.168438 2.907014 

6 0.086385 5.067008 85.87921 4.539493 2.813614 

7 0.091345 3.997297 83.13785 3.182532 2.655314 

8 0.096235 3.805986 84.26479 3.029382 2.497300 

9 0.101603 3.689750 85.19989 3.928894 3.425642 

10 0.106871 3.736314 87.66476 2.737764 3.488352 

For most of the period, inventory investment seemed to explain much of its variation. Inventory 

investment shocks accounted for 99 per cent of the variation in its own shock. The credit 
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extended to the private sector shock accounted for a larger portion of the variation in the 

inventory investment. However, For the rest of the period real GDP and the bank rate accounted 

for 4% and 3% respectively. The results, therefore shows that the repo rate has an influence on 

inventory investment. However, the influence is weak as shown by the low contribution of the 

variables (Below 5%). 

Table 6. 5: Variance Decomposition of External Finance Premium. 

Period S.E. LBANK LEFP LCREDIT LGDP 

1114 
I 0 .128025 1.331896 ' ,~ ~ 6' 56 36.3172 1 

" -
7 -- ,.,.~ 

2 0. 158920 24.43650 , 0. )M~~NE 
ucg- ,71 178 25 .6881 7 ~IMU 

\ TUQ_ l!!_MEN J 
3 0 .166989 24.10523 23~~ l/1"'3408 25.42077 

4 0.174969 29.61Un vefS_ity_o f Fort8 H 23.16774 are ~-
5 0 .1 82598 28.93633 L og IIA,U.'0-17 zn ~x- ___ ~LC£ • 22.820 13 

6 0 .197245 27.51 959 17.76909 31.06232 21.42525 

7 0.208917 27.46038 16.61150 33.55355 20.32147 

8 0.217696 28.28775 16.05760 34.03360 19.59536 

9 0.224578 29.75949 15.46367 33.89169 18.84195 

IO 0.230641 30.86459 14.97234 33 .87950 18.28644 

The influence of the external fmance premium decreased substantially from 28% to about 14 per 

cent over the ten year period. Real GDP and the bank rate explained the largest component of the 

26 and 24 per cent variation in the external finance premium respectively. Their impacts 

increased over time. Credit extended to the private sector also explained a significant component 

of the variation in external finance premium. Overall, the results reflect that monetary policy and 

real output plays an important role in explaining variations in external finance premium. 
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Table 6. 6: Var iance Decomposition of Stock Market Capitalization. 

Period S.E. LBANK LCREDIT LSMC LGDP 

0 .339963 0.001 852 7.543274 92.45487 0.000000 

2 0.380324 0. 111858 7.1 24041 86.51102 6.204494 

0.44 1976 2.980717 11.36331 80.609 13 4.670 137 

4 0.470793 3.348339 20 .09711 71.12813 5.033170 

0 .479364 4.165672 4.92423 6 

6 0.49 1643 4.179744 5.367440 

7 0.509400 4.769916 5.342262 

8 0 .522490 5.108319 5.41870 1 

9 0 .533583 5.323 0093 

IO 0.545978 5.553215 31.3 8027 56.70096 5.765846 

In the first period, 92 % of the variance in stock market capitalization is explained by its own 

innovations (shocks). From the periods ahead variance for stock market capitalization is largely 

explained by credit exended to the private sector (a peak of 31 %). Real GDP and the bank rate 

seem to gain more momentum by explaining 6% each of the variation in stock market 

capitalization. However, the variation in stock market capitalization explained by monetary 

policy action and real output are weak ( average of 5% ). 
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Table 6. 7: Variance Decomposition of Real GDP. 

Period S.E. LBANK LSMC LEFP LGDP LINVENT 

1 0.009329 39.09321 6.274985 28.64552 12.07956 13 .90673 

2 0.018083 20 .58794 6.600619 48 .92475 14.20045 9.686247 

3 0 .024829 16 .86229 6.695885 53 .52392 15 .30066 7.617242 

4 0.030406 14.77175 8.247452 54.52419 16.51371 5.942889 

5 0.033576 13 .49303 9.410435 55.51580 16.4861 8 5.094559 

"' " I\ I\ II ,, ,. 
6 0 .035370 13.26034 IO~ \/ 

~ ! 
93 16.49737 4.790514 

7 0.036782 13 .50699 I D. m... - v,ot ,.. 8E 67 16.53709 4.802176 
IN r 

LU_~~NE Bl Mus 
IIMi:: 

8 0.038656 13.86247 1\_:··--~ - ·c ,,, 18 16.56931 4.947593 

7 
9 0 .041169 13.88383 10.60467°"' - ---53.94611 16.59266 4.972743 

TTn ~-uprc-it-u n f Pnrt !l rt:} 
10 0 .043793 13.641m -- • - T0-:-591)0-Y - - --54.1~i.3 .... ~-l b.63366 4.837080 

Together in Excellenc, 

The results also expose the effect of monetary policy explaining 39% of the variations. In the 

first horizon, output shock accounted for 12 per cent of the variation in its own shock. External 

finance premium and stock market capitalization are the major contributors in the variation of the 

output shock accounting for a larger part of the variation, respectively. All in all, the results 

reaveal that variations in External Finance Premium explain much of the variations in real 

output. Its contribution is significantly high. 
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6.7 CONCLUSIONS 

This chapter analyzed the balance sheet channel model in South Africa. It sta1ied by analyzing 

the time series prope1iies of the data by employing both infom1al and formal tests for 

stationarity. The variables were found not to be integrated of the same order. Six variables (the 

repo rate, stock market capitalization, inventories, inflation rate) were first difference stationary 

while the other one (GDP) was level stationary. Johansen cointegration and VECM tests 

provided evidence that there are both the long and short mn relationships among the variables. 

This result was sufficient to achieve our firs 

Impulse response and variance decomposi i 

and strength of the effects between the cl 

stock market capitalization tight moneta 

investment to tight monetary policy was n 

of balance sheet variables to ti 

revealed that the effect of monetary pQll1~MjMY~~~ 

performed to detennine the signs 

s In the short run the responses of 

sitive. The response of inventory 

In the long mn, the response 

e decomposition results 

is very weak in both the short and long run. The response of activity variables to balance sheet 

variables was found to be positive in both the short and long run. However, conclusions from 

variance decomposition revealed that the effect of balance sheet variables is very weak in both 

the short and long run. 
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CHAPTER SEVEN 

CONCLUSIONS, POLICY RECOMMENDATIONS AND LIMITATIONS 

7. 1 SUMMARY OF THE STUDY AND CONCLUSIONS 
This study analyzed the balance sheet channel of monetary policy transmission in South Africa. 

That is the link from monetary policy, th.rough fim1s' balance sheets, to the real economy. The 

major questions of the study were: Does South Africa has a balance sheet channel? Which sub 

channel(s) does it operate through? What is the strength of the various sub-channels m 

propagating monetary shocks? 

developed count1ies to prove and establis 

explore this hypothesis in developing count 

The imp01tance of the balance 

research has been conducted m 

. However, little has been done to 

~~his study. An extensive 

• ndustrialized and developing 

economies was performed. A background of the South African monetary policy system was 

done. Based on data availability, an empirical model of the balance sheet channel was specified. 

The study covered a period of years (1980 to 2008), which incorporates time pe1iods prior to and 

after the introduction of various economic reform programmes in South Africa. The VAR model 

contained the following variables, Bank rate (monetary policy effect), External finance premium 

(information asymmetry channel), stock market capitalization (to cater for the collateral 

channel), Changes in industrial and commercial inventories (cashflows channel) and gross 

domestic product (to cater for the aggregate shock). 

In order to determine the long and short run behavior of the balance sheet channel, the VAR 

analysis combined with the Johansen ( 1991, 1995) co integration and error correction 

methodology was preferred. This was because of its added advantages over alternative 

techniques. In the application of this methodology, we started by analyzing the time series 

properties of the data. Informal and formal tests for stationarity were performed on the data. The 

variables were not integrated of the same order. Five were first difference stationary while the 

other one was level stationary. Johansen cointegration tests and the VECM performed on the 
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VAR provided significant evidence that the balance sheet channel exists both in the short and the 

long run. 

The dynamic interaction amongst the variables of the model was mainly drawn from the results 

of the Impulse Response Functions and the Variance Decomposition. Impulse response analysis 

was used to determine the signs of the effects between the variables. That is: the effect between 

monetary policy variables and balance sheet variables and the effect between balance sheet 

variables and activity variables. However, a better picture of the importance of each of the 

shocks identified in impulse response was performed through variance decomposition analysis. 

The impulse response analysis provided eiVft· teflcee--tt1:at-ttttHJalance sheet variables respond to 

monetary policy shocks. Evidence of acti it nding to finn balance sheets was 

also found. However, the results from v s·tion analysis provided significant 

evidence that the responses were weak in b e long run. 

Our model may not have predicted sharp mov ____ = ::::,,.o-- -

delivered an important contrib 1 

channel in South Africa. This know1At-ili'• /5J1&~Fn 

e balance sheet channel. However, it 

e viour of balance sheet 

balance sheet channel should 

help to improve the analyses of short and long term changes in macroeconomic conditions and 

contribute to improving economic policy formulation. Of significant importance was the ability 

to identify whether a balance sheet channel of monetary policy transmission applies in the South 

African context. 

7.2 POLICY IMPLICATIONS AND RECOMMENDATIONS 
Overall, the results of this study seem to suggest the existence of the balance sheet channel of 

monetary policy transmission in South Africa. This result need to be treated with caution. The 

balance sheet channel exists but it is weak as proved by the results. Thus, the balance sheet 

channel should not be neglected from both the policy perspective and academic literature point 

of view in South Africa. 

The results of this study have a number of policy implications. Our analysis has shown that the 

repo rate plays an important role in determining inflation and GDP in South Africa. Thus, from a 

95 



 

 

policy point of view, the Central Bank could pursue a dual monetary policy objective i.e. price 

stability coupled with economic growth. 

The findings of this study reveal that the balance sheet channel effects play a continuous role in 

the economy, though it is weak in strength. This finding implies that the monetary authorities 

should not neglect the impact of business films when fonnulating policy. Our analysis has also 

shown that there is a strong link between monetary policy and the stock market. In this respect, it 

seem clear that finn balance sheet variables should be included as one of key information 

variables that the central bank need to closely monitor when formulating policy. 

7.3 LIMITATIONS OF THE STUDY A URTHER RESEARCH 
Altogether, this study has successfully achi s However, the study has obviously 

left some important gaps. Previous researc ;:i~~m~o fronted by issues that concern the 

unavailability of data, particularly in de 1es. Data on the actual variables 

suggested by the theoretical models of the balanv-..,...:,.- ~~ channel is scarce. This means that some 

of the variables either have to b some variables proxies 

have to be found. However, the risk &s that they may not correctly 

represent the impact of the actual variables . This is a serious challenge to most empirical studies 

on the balance sheet channel. However, this problem seems not to have significantly affected the 

findings presented in this study, since they corroborate both the theoretical and empirical 

knowledge. Lastly, the sample period is relatively short. Therefore, the findings may only pertain 

to idiosyncratic economic developments during the sample period, while not necessarily serving 

as a best guide as to how the South African economy would work in the future. 

The areas for further research that emerge from this study include covering the gap that has been 

left by this study of estimating the parameters of the balance sheet channel in both the short run 

and the long run. The other issues concern the proxies of the balance sheet variables. Research 

into what proxies represent the actual balance sheet variables may improve the performance of 

the empirical balance sheet model. The other area that remains widely debated is the exogenous 

factors. These factors have not been incorporated in this study. Further research is needed on 

how the balance sheet channel responds to external shocks such as oil prices and foreign 

exchange rates. 
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