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ABSTRACT

This study investigates possible time variation in the transmission of key macroeconomic shocks
to Ghanads economy, namely monet &S i tepne bfi cvy, 1
external shocks, the study focuses on foreign monetary policy shocks proxied by the US federal
funds rate, foreign demand shocks using real GDP growth rate of the OECD countries as a proxy,
and crude oil price shocks. Data analysis is ua#ten utilising the TVR/AR-SV model, and

using quarterly data for the period 19842(118g4. In the case of monetary policy shocks, the
study finds evidence of time variation with decreasing tendencies in the latter years, implying
steady improvement in rmeoeconomic stability. The transmission mechanism is initially
counterintuitive put becomes more intuitive and in line with traditional theoretical predictions as
macroeconomic reforms take hold. In the case of fiscal policy shocks, the empirical evidence
points to more gradual shocks with the transmission mechanism exhibiting similar patterns as the
monetary transmission mechaniénit is initially counterintuitive but increasingly conforms to
traditional expectations over time. Fiscal expansion via gowent spending exerts a
progressively positive impact on private consumption, implying that government expenditure
shocks are decidedly Keynesian. This evidence points to the rising number -of-thulenb
consumers in the Ghanaian population. In the tdgeositive tax shocks, the study discovers a
switch from Ricardian behaviour to displaying characteristics of Keynesian agents. The three key
external shocks exhibited tinvarying tendencies with the volatilities decreasing and more stable

in recent tims. The reaction of domestic variables to the various-tiamging shocks varied with

the transmission mechanism and improved over time as macro stability increased on the back of
profound reforms. In particular, an increase in the US federal funds rateaealy damaging to
Ghanabés economy whereas a positive foreign der
last decade, the growth implications of a positive crude oil price shock have been positive, but
coupled with inflation, depreciation and ligmonetary policy. Broadly, macroeconomic policy

and forecasting models will benefit from incorporating features of time variation, which will help
minimise costly policy errors. Gradual stakdtion of inflationary shocks, accompanied by an
enhanced communication strategy to help misgnsupply side effects, and the reinvigoration of

the manufacturing sector through the ISl strategy to provide sustainable jobs are also

recommended.
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Chapter 1: Introduction

Economic instability has been mands | ot throu
age and place, some years are prosperous, others dlllhteers depressed.

(Burns, 1969)

1.1 Context and Background

If the world were devoid of shocks, life in general and economic life in particular would be bliss
(but perhaps also a bit boring). The economy would expand uninterruptedly altorgyitsrm

path charactesed by steady and rapid per capita income growth, low unemployment (i.e., only
voluntary unemployment), low and stable inflation, and a bullish stock market. In such an
environment, an increasing number of people would come tevieethat as the normal state of
affairs new opportunities will keep on opening up at extraordinarily low costs and risks. This
utopian vision of evemncreasing real income, employment and wealth will be seductively
intoxicating to most people irrespectieé profession and geographical location. At times, the
vision may even appear reachable and realistic, given the rapid and extended economic expansion
in the industrial world during the Classical Gold Standard period preceding World War I, and in
the 1998 and 2000s during the Great Moderation prior to the Global Financial Crisis (GFC) of
200709 (Zarnowitz, 19993.It was perhaps this vision that influenced the thinking of early
economists like Adam Smith who regarded the economy as a structure o\sresgrilibrating
forces that ensured optimal employment of ava

one would anticipate a smooth functioning of the economy at all times.

! Bernankecoined the phrase on 20 February 2004 during the meeting of the Eastern Economics Association to
describe the reduced volatility of macro data in G7 countries

1



However, economic shocks are real and have occurred regularly tbraugl course of human
history with different consequences, as captured vividly in the quotation above by Arthur Burns.
Even the classical economists, including Smith, were well aware of these shocks, but felt they
were the exception rather than the raed that the system had an inherent capacity to cushion
their impact and spontaneously and quickly return itself to equilibrium without leaving any serious,
lasting effects on the macroeconomy. During the era of the classical economists, the
macroeconomyvas hit by shocks such as the South Sea Bubble, Tulip Mania, Mississippi Bubble,
Melancholy Decay of Credit, and Manchester Panic, which they viewed as external to the system.
They therefore regarded the system itself as inherentlysteddilising. Hencethey were not
interested in investigating the vulnerability of the economic system to such external shocks or the
mechanisms through which these shocks triggered volatile swings in output and income

(Schumpeter, 1939; Kindlebeger, 2000; Reijnders, 2007).

However, the beginning of the 2@entury saw increased interest in the significance of impulses
and transmission mechanisms aimed at explaining the causes of business cycle fluctuations.
Slutzky (1927), for example, proved that random variables wgahéa of producing time series
whose movements were analogous to economic time series. Six years after Slutzky, Frisch (1933)
observed that economic fluctuations appear to emanate from trigger shocks that hit the economic
system and set in motion outputogks Insights from these early works have sparked research

into the fundamental nature of these trigger shocks and their propagation (Ramey, 2016).

The quest for a better understanding of business cycle fluctuations and their primary causes became

evenmore urgent following the catastrophic Great Depression in 1929 and the inability of the



prevailing mainstream theories to proffer any compelling policy prescription to enable the affected
economies to recover from the depression. However, Keynes (19f&8gdifrevolutionary
perspectives regarding the fundamental origins of the Great Depréssicaiso prescribed novel
solutions to deal with it, which occasionally
government should pay peopletodghes i n the ground and then f
In this regard, Keynes favoured active policy intervention (fiscal and monetary) to help smooth

out business cycle fluctuations and shocks that may hit an ecdnamiconoclastic view at the

time but one that has become a standard textbook prescription of the modern age.

Economists have since presented several trigger shocks as being responsible for output shocks,
including wars, technological progress, crop failures due to bad weaidteral disasters,
commodity price slumps, wayward animal spirits, speculative excesses, and disruptive
government actions. These economic shocks may originate from domestic or external®sources.
Economic shocks, internal or external, may be temporarychmbermits monetary and fiscal
measures to steer the economy back towards a degree of stability. The techniques for studying the
transmission mechanism of these shocks to the domestic economy have evolved from the use of
constant parameter vector autoesgions (VAR) to the use of the tiraarying parameter VAR

with stochastic volatility (TVPVAR-SV) model. However, to address the inherent vulnerability

of the system to shocks, a set of structural reforms may be required (Gafar, 1996). The GFC, which

occured between mi@007 to early 2009, for example, could be seen as a domestic shock to the

2 Namely, that the economic system was inherently prone to cyclical instability.

3 Domestic shocks include aggregate demand shocks, changes in technology, changes in labour supply, bad weather,
natural disasters, new discoveries such asegd.(inGhana in 2007), and domestic policescal, monetary and

structural. External shock®n the other handY I & Y I yAFSad Ay Y20SYSyda Ay +y !
exchange rate volatility, capital flows volatility, variationghe world interest rate, shifts in foreign demand and

changes in commaodity priceStfapiro & Watson, 1988).
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US economy, which subsequently acted as an external shock to other economies, including the

SubSaharan Africa (SSA) region.

The spillover effects that the crisisad on the SSA region found expression in a significant
deterioration in terms of trade, external demand and commodity prices, as well as in tightened
financing conditions. Channels of transmission included severe contractidaseign direct
investment(FDI), export growth, remittance inflows and development assistance (Drummond &
Ramirez, 2009). The pace of growth in the SSA region slowed to 5.4% and 2.9% in 2008 and 2009,
respectively, from 7.2% in 2007 and 7.1% in 2006, but recovered somewhatté #%4an 2010.

The quicker recovery contrasts sharply with the disappointing economic performance of the 1970s
and the greater part of the 1980s following the commodity price slumps and the droughts of the
1980s, which indicates that the region as a witag have become more resilient to unfavourable
external developments. The shocks that hit the region at the turn of the 1970s resulted in an
economic decline of 0.12% in 1981, a negligible 0.23% growth in 1982, and a further contraction

of 1.43% in 1983IMF, 2012).

This apparently different way in which macroeconomic performance reacted to external shocks
may be due to differences in the state of the macroeconomy and the policy environment that
prevailed prior to a shock. Countries that pursue sound macroeconomstractdral policies

prior to the onset of a shock are generally more resilient to the adverse impact of the unfavourable
event (Collier & Goderis, 2009; Fisher, 2011). More broadly, enhanced institutional frameworks
established in normal times are an afis¢ tool in attenuating the procyclicality of domestic

macroeconomic policies, and pave the way for the pursuit of more countercyclical policies in times



of crisis (Capistran et al., 2011). For example, ceestional evidence indicates that regions
known for pursuing sound macroeconomic and structural policies were minimally impacted by the
GFC. While the pace of economic growth in Developing Asia (famous for its sound
macroeconomic and structural policies) slowed down to 7.1% in 2009 from 7.8% ira@008
11.4% in 2007, economic activity in Latin America declined by 1.6% in 2009 from a growth of
4.2% in 2008 and 5.8% in 2007. In the case of the SSA region, growth decreased from 7.1% in

2007 to 5.6% in 2008 and 2.8% in 20Q®/F, 2012)

At the beginnig of the 1980s, the search for a more robust and resilient domestic economy
propelled policymakers in several SSA countries to embark on comprehensive economic reforms.
In the case of Ghana, the prior decade was charastdry significant macroeconomilecay as
reflected in declining real ®®ssDomesticProduct (GDP)and per capita income growth, rising
unemployment, a high and volatile inflation rate, an overvalued exchange rate, and large current
account and fiscal deficifsSThese resulted principglfrom the repressive financial sector policies,
oversized public sector, fixed exchange rates, falling domestic revenue collection, expenditure
slippages mostly on recurrent spending that resulted mainly from the bloated public sector wage
bill, and anaccommodative monetary policy. Domestic policy missteps were worsened by terms
of trade shocks and oil price shocks. These conditions produced severe macroeconomic instability
and balance of payments problems and possibly contributed to increased miiaugntions in
government, not only in Ghana but across the continent in much of the period spanning

independence to the 1990s (Dornunoo, 2000; Wetzel, 2000; Bawumia, 2010).

4Fa the 1970s decade, average real GDP growth was 1.4%; real GDP per capita declined on average by 0.8%; average
FAAOIE RSFAOAG gl & codp>T YR I @SNIF3IAS AyFErdA2y 61L& oyd
macroeconomic developments the 1970s.



The main objective of Ghanads macr aediectomi c
control regime, establish a free market economy, and develop a financial system that would
support sound economic policies to deliver the macroeconomic and price stability seen as
preconditions for sustainable economic progress and employmemoriended by McKinnon

(1973) and Shaw (1973), financial sector reforms would prop up savings satdii and so
increase investment and growth through the credit channel. Reforms focused on the elimination of
price controls, liberalisation of the for@igxchange (forex) market, liberalisation of the financial
sector, liberalisation of capital and current accounts, privatisation ofcstaited enterprises, and

fiscal and monetary policy reforms (Gyim8loadi, 1991; Terkper, 1995; Wetzel, 2000; Gyimah

Boadi & Jeffries, 2000; Addison, 2001; Osei & Quartey, 2005; Bawumia, 2010).

On the back of these reforms, the economy, which had shrunk on average by 5% between 1981
and 1983, resumed growth averaging 5% over the period-1983. The macroeconomic
environnent improved with inflation falling from 142% at the end of 1983 (average inflation was
121%) to 14% at the end of 1999 (average inflation was 12.5%). Government finances also
improved considerably with the budget registering surpluses between 1986 arfdSt@8e of

these gains were reversed however as the <cou
democratic constitutional rule in 1993 coincided with a deterioration in the fiscal position
emanating from lax mobdation of tax revenue and sigrméint expenditure slippages
accommodated mostly by monetary policy. As a result of these lingering challenges, a new wave

of macroeconomic reforms was initiated, which culminated in the adoptimfiaifon targeting

51t was 0.1% of GDP in 1986; 0.5% in 1987; 0.4% in 1988; 0.7% in 1989; 0.2% in 1990, and 1.6% in 1991.
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(IT) as the monetary policy framework. The result was a general decline in the volatility of key

macroeconomic variables (Bawumia, 2010; Aryeetey & Fenny, 2017).

Most of the existing literature investigating the possibility of time variation have however
conentrated on advanced economies (see Primiceri, 2005; Nakajima, 2011). The application of
time-varying techniques in the analysis of transmission mechanisms remains limited in the SSA
region. Indeed, as late as 2012, Mishra and Montiel surveyed the hgeratsearch of evidence
pertaining to the effectiveness of the monetary transmission mechanism in developing countries.
They found that not even a single study they reviewed, reflected in its model the possibility that
the monetary transmission mechanigould have altered over time. Since then however
Mwabutwa et al. (2016) gave consideration to possible time varying impacts of financial sector

reforms on the monetary transmission mechanism in Malawi.

There have been major d eyvaad fiognaaklantdssapei includihg a n a 0
financial sector reforms and the attendant financial innovations, deregulation of credit and interest
rates, current and capital accounts libeadilon, forex market reforms, the creation of rural and
community banksthe emergence of microfinance institutions and, perhaps more importantly, the
adoption of an IT framework to replace the monetary aggregate targeting framework. These
developments coincided with the less volatile macroeconomic environment alluded twuglsevi

and could have impacted the monetary transmission mechanism. Being one of the three countries

to adopt IT as a monetary policy framework in the entire SSA region, it is rather startling, in view

of the foregoing, that no evidence exists concerningngls in the monetary transmission



mechanism in GharfaThis thesis therefore proposes to investigate possible time variation in the
monetary transmission mechanism, particularly during the IT period using the approach of

Primiceri (2005) and Nakajima (2@).

The effectiveness of fiscal policy in impacting the macroeconomy has attracted attention following
the implementation of significant stimulus packages, mostly in advanced economies, to stem the
impact of the GFC and, more recently, the COMI® pandeic. This intense interest is deeply
rooted in the diametrically opposed conclusions and prescriptions proffered by the Keynesian and
neoclassical paradigms. On the one hand, Keynes and his followers believe that active government
demand management willdtilise the economy through its impact on employment, consumption,
and output. Neoclassical economists, on the other hand, argue that real variables are in the medium
to longer term unresponsive to systematic activist policies. The neoclassicals even gredi
possible shorterm reduction in private consumption in response to expansionary fiscal policy as
economic agents attempt to hedge against the expected future tax burden of present fiscal policy
actions(Smets & Wouters, 200®ereira & Lopes, 2010%iven that Ghana has pursued demand
management policies since independence, it will be interesting to investigate which of the theories

better fits the Ghanaian data.

Profound external reforms have steered a surge in international investor confidelg lea
increased portfolio and foreign direct investment and greater integration into the global trading
and financial system&or example, portfolio and net FDI flows increaseehadilyfrom about 1%

of GDP in 2002 to peak at 9.5% of GDP in 2088lie height of the GFC) before retreating to an

6 The other countries are South Africa and Uganda.



average 0f6.5% of GDP between 201@Gnd 2018.In addition, he country has been issuing
Eurobonds since its debimt 2007 whileinternational companies such as Tullow Oil have listed

on the Ghana Stock Exchge (GSE)While increased integration into the global economy may
enable quicker growth in Ghana, it is likely that the economy has become more vulnerable to
external shocks, suggesting that external -spéirs will assume a more prominent role in
explaning domestic macroeconomic developments. As observed by Raddatz (2008), African
countries have experienced significant changes that could have influenced the significance of
external shocks for output fluctuations on the contifeyiet, studies that incorporate time
variation in assessing the effect of external shocks andosgits to the domestic economy are
generally limited to oil supply and price shocks, and concentrated on advanced economies (see

Baumeister & Peersman, 2013).

1.2 Problem statement

A critical analysis of Ghanadés ma200 peegodbas o mi c
witnessed improved macroeconomic environment when compared with the preceding periods.
Despite occasional shocks, the macroeconomic scene has remained relatively stable with inflation
and inflation volatility reducing considerably while growtas been more robust. On average,
inflation declined from 44.8% during the period of direct controls (1B9®1) to 27.9% during

the monetary targeting regime (192Q01) and further to 14% during the IT period (220A8).

Growth also picked up steadilyoin an average growth of less than 2% over 18591 period to

7 Changes are both domestic and externalnigstic factors include democratic accountéiil better economic
management, and more effective control of corruption. External developments include unusual increases in
commodity prices since the 1990s, and the decline in international volatility of business cycles prior to the 2007/09
GFC.



about 4% during the 1992002 period, recording more than 6% over the 22023 period.
Indeed, other macroeconomic variables, including exchange rate movements and interest rates,
have generdl been trending more favourably (Bawumia et al., 2008; Akosah, 2015; Aryeetey &

Fenny, 2017).

In a sense, Ghana has achieved its own version of the Great Modératiperiod of reduced
volatility in most economic variable$he literature attributesie Great Moderation to less volatile
trigger shocks and changes in the transmission mechanism of economicideatked to be
instigated by shifts in the structure of economy. Structural changes usually originate from
switching to a markebased econowy trade liberalisation with greater integration into the world
economy, and the adoption of an IT framework (Franta et al., 2Bt@)els that fail to recognise

these timevarying behaviour of the economy are bound to suffer from misspecification and
idertification problems leading to inconsistent estimates. Conclusions based on such inconsistent

estimates are likely to produce wrong policies and wrong macroeconomic outcomes.

Ghanabds monet ary davelwithessedasigrificaatlrefotma indthgfinaagiake
sector reforms, deregulation of credit and interest rates, current and capital accountatiberali
forex market reforms, the creation of rural and community banks, the emergence of microfinance
institutionsand the adoption dhe IT framework These reforms could have affected the structure

of the economy and hence the monetary policy transmission mechafésnmacroeconomic
models, both forecasting and policy, at the central bank fail to incorporate possible time variation

These mdelsare likely to produce spurious outcomes, leading to misleading policy conclusions.
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Policy errors resulting from the wrong macro model are costly, implying a more flexible model

with time-varying capability is urgently needed.

In tandem with monetary policy, fiscal policy has also undergone reforms, including the
introduction ofValue Added Tax\{AT), public wage reforms, accessiorHimhly Indebted Poor

Country (HIPC) relief, and the earmarking of expenditure. Other refornchude capping the
central bankdés financing at 5% of the previou:
in 2018 of fiscal rules. These fiscal policy changes are capable of impacting the transmission of
fiscal policy shocks. Yet, models for foesting key fiscal and other macro variables do not
account for possible time variation. It is not surprising that fiscal and growth outcomes frequently

miss their targets which the country can ill afford given its market access status. Persistently
missingf i s c al target s, for exampl e, affects the

financing conditions.

Ghanabés reliance on foreign trade has increas
underpinned by trade reforms and the broad opegfitige economy, which turns it into a textbook

small open economy. As a result, the economy has become more exposed to external shocks and
spill-overs, although improved domestic policies have enhanced the resilience of the economy to
withstand the impacbf these shocks. These reforms could hampactedthe transmission
mechani sm of external s h o cjkstHying tbhe s@piconocatine d o me s
variation in the transmission channels of external shodk&thout due consideration to time

variation, models attempting to analyse these external spillovers are prone to reaching suboptimal

conclusionswith potential for policy errors. This has graveonsequences for external sector

11



stability in particular anaverall macroeconomic stability general In the case of the SSA region
including Ghanano evidenceelating to consideration of time variatiemists even though there
are empirical works that investigate the impact of external shocks on the continent (see Kpogli,

2014; Addison &Ghoshray, 2013; Oyelami & Olomola, 2016).

This thesis, in the study of monetary, fiscal
therefore attempts to use a TWRRAR-SV model, which combines the possibility that both the
shocks and transmissi mechanisms could vary over time. The conclusions reached should also

be applicable to developing countries with similar characteristics.

1.3 Research questions

In response to a changing macroeconomic environment and in reaction to evolving external
developments, Ghana has implemented monetary, fiscal and external sector reforms which have
resulted in progressively more macroeconomic stability. The follovasgarchguestions can be

asked: Has the monetary transmission mechanism changed over time fol&vacessive
implementation of monetary reforms? Has the fiscal transmission mechanism altered over time in
response to i mplementation of fiscal refor ms?

domestic economy changed over time?

1.4  Objectives
Appropriate and accurate responses to the research questions above demand systematic empirical
investigation. The broad objective of the study, therefore, is to assess the transmission mechanisms

of economic shocks in Ghana with a view to determining posgibie variation in the
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transmission process of these shocks. This is grounded in the belief that macroeconomic, financial
and structural reforms that result in financial innovation and greater stability in general usually
affect the transmission mechanisih economic shocks. The thesis will however focus on the

following specific objectives:

I.  Investigate the possible time variation in monetary transmission mechanism;
ii. Assess the extent to which the fiscal transmission mechanism has evolved over time;
and

iii.  Determine possible time variation in the transmission of external shocks.

1.5 Expected outcomes and significance

The thesis is expected to contribute to the existing keaye by providing a comprehensive
examination of the economic impact of domestic policy changes and external shocks in the context
of a developing SSA country. In specific terms, the thesis will broaden appreciation for the
evolution of monetary, fiscal nd external shocks, and their changing impact on real
macroeconomic activity in Ghana in particular, and similar developing countries in general. The
issue of evolution in monetary policy is particularly relevant given that Ghana is one of three
countriesin SubSaharan Africa to have adopted IT as a framework for monetary policy having
previously adopted direct control and monetary targeting regimes. The thesis will therefore
augment the extant literature by analysing the effect on the macroeconomysiioinarg from
monetary aggregate targeting to IT. It will also add to the existing literature by exploring the
possibility that the way in which monetary,

macroeconomy has evolved over time.
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Moreover, thehesis intends to point to the possibility of time variation in the Ghanaian time series

data, which suggests scope for incorporating time variation into the Bank of @@@0 s

current forecasting framework or any other macroeconomic model of the i@Gmacanomy, for

purposes of policy analysis or forecastifige thesis will also deliver a more reliable methodology

for estimating the parameters needed to calibrat8®®@ s exi sting forecasti:H
all future calibrated modelsncluding the rnamic StochasticGeneral Equilibrium (DSGE)

models of Ghana and other developing countilige.use of TVPVAR-SV model also tackles the

problems of endogeneity, misspecification, identification and inconsistent estimates associated

with ealier empirical works on monetary, fiscal and external shocks.

The outcome ofhethesis will hep policymakers, government and other stakeholders appreciate

the importance of reforms in improving macroeconomic outcoiites result should also serve a

agui de for the countryds pol i c ytemsakoaat Monetaryd i t s
Fund (MF) and the World Bank, in designing macroeconomic policies and programmes intended

to improve the monetary, fiscal and external sectors of the ecotimhgre accommodative of

price stability and growth.

1.6  Scope and delimitation

As indicated in the objectives, the thesis addresses three key questions with the common theme of
identifying the effects of economic shocks emanating from external and tlop@iy sources.

The external shocks of interest are shocks in the oil price, foreign demand, and the foreign interest
rate. In the case of domestic shocks, the thesis focuses on fiscal and monetary policy shocks. The

thesis is quantitative in naturecamvestigates the possibility that fiscal, monetary and external
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shocks and their transmission mechanisms have changed over time due to years of
macroeconomic, financial, institutional, and structural reforms, as contended by Franta et al.
(2012). The stdy therefore does not cover other shocks such as natural disasters (e.g. droughts,

bushfires, earthquakes, and floods).

Its quantitative analysis is confined to the period spanning 198491 to 2018qg4. The starting period
was selected based on the desiredeer the three distinct policy frameworks implemented in
Ghana since independence, namely direct credit control, monetary aggregate targeting, and IT.
Due to the paucity of credible and reliable macro data on Ghana, the study concentrates on the
TVP-VAR-SV, because it accommodates the use of fewer variableatttanaugmented vector

autoregressions (FAVR).

1.7  Chapters overview

Chapter 2, tited Hi st or i c al overview of Ghanads, macr o

provides an understanding of tkev ol ut i on of Ghanads macroecon

performance. The focus is on monetary and fiscal policy strategies and external sector
developments over the study period. Particular attention is devoted to the three distinct monetary
policy regimesof direct controls of the earlier years, monetary aggregate targeting of the 1990s

and early 2000s, and the IT regime of recent years. The main objective is to offer comprehensive

background information to aid the resultant econometric analyses in chiapiexad 7.

Chapter 3, titled Theoretical and empirical literaturesurveys the relevant theoretical and

empirical literature as a basis for the empirical methodology presented in chapter 4 and subsequent
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analyses in chapters 5, 6 and 7. Three strantitei@fture are presented in this chapter. The first
strand relates broadly to the monetary policy transmission mechanism with specific attention to
channels of transmission and monetary policy rules. The relevant empirical literature focuses on
the evoluton of the transmission mechanism of monetary policy using the-VAR-SV
framework. The second strand presents literature on the transmission of fiscal policy shocks, with
the theoretical literature focusing on the controversy between the two main schtusight
concerning the effects of fiscal policy: Keynesian and neoclassical. The empirical literature
focuses on time variation in the transmission of fiscal policy shocks. The third strand of literature
i still in its embryonic stagé pertains to th@ransmission channels of external shocks with

empirical literature on possible time variations in the transmission mechanism.

Chapter 4, under the headingesearch methodologpresents the general empirical methodology

as a precursor to the empiricabfyses presented in chapters 5, 6 and 7. It outlines the econometric
methodology pertaining to the TWPAR-SV model for investigating possible time variation in

the transmission of monetary, fiscal and external shocks. Consistent with Bayesian econometric
analysis, priors are specified. The estimation techniques and the identification strategy are then

discussed. The chapter ends with issues pertaining to data requirements and sources.

Chapter 5, titled Empirical evidence on the timarying transmissionfanonetary policy actions,
presents the empirical estimates of the monetary policy transmission mechanism based on the
TVP-VAR-SV methodology outlined in chapter 4. It traces the evolution of the monetary policy
response to macroeconomic shocks. The chagt® provides tim@arying evidence of the

reaction of key macro variables (output, inflation, exchange rate, and private sector credit) in the

16



model to monetary policy shocks. As a-fmpduct of the analysis, the chapter discusses the
response to exchga rate, private sector credit and money supply shocks. In addition, it presents
estimates of the timearying volatilities to help trace specific events that have influenced the
course of macroeconomic policy and developments over the study period. ifhinaliags are

that reactions to monetary policy shocks vary over time with the transmission mechanism trending
towards the predictions of traditional theory post 2001. This implies that macro financial and
institutional reforms that affect the structwfehe economy are likely to improve the transmission

mechanism of monetary policy.

Chapter 6, under the headinigmpirical evidence on the timarying transmission of fiscal policy
shocks examines the timearying fiscal transmission mechanism basedttm methodology
presented in chapter 4. The chapter evaluates the effectiveness amdriiing behaviour of two

basic tools of fiscal policy. Firstly, it presents thwarying reactions of output and private
consumption to shocks in government spend8egondly, it provides timearying responses of
output and private consumption to government tax shocks. The empirical results point to time
variation in responses to fiscal policy shocks. At the start of the 1990s, the transmission mechanism
became morerbadly in line with Keynesian predictions. This means that the pursuit of policies
that change the structure of the economy and elicit more macro stability is critical to the

effectiveness of fiscal policy.

Chapter 7, titted Empirical evidence on the timarying transmission of external shocssesses
the timevarying response of the domestic economy to external shocks. Three external shocks are

of interest in this chapter: estimates of output and inflation response to foreign monetary policy
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shocks prgied by the US federal funds rate; foreign demand shocks proxied rglaaisation

for Economic Cooperation and Developme@ECD) output (GDP); and crude oil price shocks.

The key results indicate that responses to the three foreign shocks by keydommest variables

are time varying. In terms of effect, the evidence suggests thabgeid of shocks in the US

feder al funds rate are generally highly detri
positive foreign demand shocks are broadly benec i a | to Ghanads economy
being crucial to the reahtion of potential benefits. More recently, crude oil price shocks have
become generally beneficial to Ghanads econom
the start of commercial oil production. Generally, transmission mechanisms have tended to
improve over time, implying that macroeconomic conditions in Ghana are important determinants

of the outcome of external shocks.

Chapter8cont ains the thesisd concluding remarKks.
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Chapter 2: Hi st orical overview of

and performance

[T]here are intimate connections between processes of structural change artdrangconomic
growth. (Tony Killick, 2000)

2.1Introduction

Ghanadés economy at independence in 1957 was e
infrastructure necessary to underpin any meaningful development agenda. Macroeconomic
policies over the years have therefore sought to affect the structure of the economy and improve
the macroeconomic environment with a view to achieving-teng sustainable growth ik

with Killickbés thinking. This would serve as
the people. Today, Ghanadés economy is dominat
to GDP and employment, which is a dramatic transformatiom the 1980s and even the 1990s

when the economy was still dominated by the agricultural sector. This chapter traces the evolution

of key macroeconomic policies and outcomes. Sectbod¥ers the evolution ahacroeconomic

policies and outcomes fromdependence to 198vith particular emphasis amonetary, fiscal

and external policiesSection 23 focuses on the stged facts of macroeconomicpolicy
developments in Ghanbetween 198 and 200, followed by macroeconomic policies and

outcomes betwee?2002 and 2018Section 24). Section br ecaps t he chapter 6s
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2.2Macroeconomic policies and performance (1951983)

2.2.1 Introduction

The period between 1957 and 1983 can be roughly divided into aymeriod of economic hope

(1957 to 1970) and @eriod of economic despair (1970 to 1983). In the first period, Ghana gained
political independence with its characteristic, visionary and eloquent leader, Dr. Kwame Nkrumah.
With a sizable reserves, the country embarked upon an ambitious industralipatigramme

which saw several industries established across the country in key sectors of the eCoacksy.
beganto develop in the development plan as resources to support the continued pursuit of such a
grand agenda were exhaust&éte country then lgan a journey into the unknown with the first

of sever al military coup do®tats in 1966 when
particularly from the early 1970s to early 1980s could best be described as economid despair
was a decade ahacroeconomic mismanagememid despondencyBy 1983, the economy was

on the precipice of complete collapse. This section traces key macroeconomic policies and
outcomes with deliberate focus on the second period. Section 2.2.2 discusses monetary policy and
macroeconomic outcomes, followed figcal policy and outcomes section 2.2.3Section 2.2.4

outlines key external policies and outcomes.

2.2.2 Monetary policy and performance

Prior to independence in 1957, Ghana was part dMbst African Currency Boar@WACB) and

could therefore not operate its own monetary policy. Membership of the WACB restricted the
country to a fixed exchange rate mechanism with monetary policy designed to maintain the peg to
the British pound which wagen as a precondition for price stability. Upon independence in 1957,

Ghana created its own central bank, the BOG, charged with the responsibility to conduct monetary
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policy by way of regulating the growth of money supply so as to contain inflation dildsstéhe
monetary system. Regulating the growth of the money sufping this periodvas effected by

way of direct controls on bank credit extension (direct control regime).

The system of direct controls was predicated on the conviction thhg absence of government
intervention, the lopsided colonial financial architecture and market imperfections were incapable
of supporting needed investment. Consequently, severalostaited banks were set up to help
meet the desired needs of specifictsexof the econom$Under this system, the BOG directed
commercial banks to advance their loanable funds to certain priority sectors identified by
government, particularly the manufacturing and agricultural sectors, at specified interest rates. In
orderto ensure the availability of cheap credit, interest rates were also controlled by imposing
ceilings and floors on lending and deposit rates, respectively. On the other hand, high reserve

requirements were imposed on commercial banks to sterilise egsesgas in the banking system

that resulted mainly from the BOG6s accommodat

that the high reserve requirements were not
activities asveshcanstandyGexceedet tharkquiredratiesrto the extent that the

cedi was demonetised in March 1978.

The mechanism of direct controls entails that the BOG determined the growth in money supply by

setting targets for both inflation and growth. Nexteathe credit growth necessary for attaining

8 Thesebanks were the National Investment Bank (NIB) established in 1963 to assist the industrial sector; the
Agriculture Development Bank (ADB) established in 1965 to support the agricultural sector; the Merchant Bank of
Ghana (MBG) established in 1972 to ungerexport trade; the now defunct Bank for Housing and Construction
(BHC) established in 1974 to assist industrial construction, housing and companies producing building materials;
and the is National Savings and Credit Bank (NSCB) set up in 1975 asidodefunct, to make credit available to
consumers, small industries and cooperatives (Brownbridge & Gockel, 1&86;& Amoah, 2014).
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the derived money supply growth had been determined, the available credit was distributed among
commercial banks operating in the country. Rigorous monitoring was undertaken to ensure
compliance, with hefty pefiges imposed on neonompliant banks. While the direct control regime

was easy to implement and communicate, over time it began to impose significant costs on the
financial system such as hugenperforming loansNPLs) and high operational costs. Thedite

control regime also proved unsuccessful as government itself breached the regulations by putting
pressure on statvned banks to extend credit to lasaking stateowned enterprises. In addition,
incoherent fiscal policy resulted in large fiscal dédicsually accommodated by monetary policy,

i.e., by central bank credit (AntwAsare & Addison, 2000).

The period betweemid-1970s and early 1980s was characterised by rapid money supply growth
asthegovernment reliethrgely on domestic credit, particularly fralmreBOG to finance its fiscal

deficits f ol l owing the count’bydbsnfosheopesshased| t wov
of domestic credit rose to 90.6% in 1983 from 64% in 19h&. result was an increase in money

supply growth, which invariably translated into high domestic inflation rates. Over time, however,

the high money supply growth rates, operatingptlgh high inflation, prompted balance of

payments problems ésefixed exchange rate regimesulted in the overvaluation of the currency

and loss of export competitiveness. The high inflation also eroded real wages resulting in

widespread emigration of skitldabour in search of pastures n@dvyeetey & Harrigan, 2000)

% The average fiscal deficit between 1970 and 1983 was 5.7% of GDP with thEQi#(d in particular recording

double dgit figures (11.8% in 1975, 12.1% in 1976 and 10.2% in 1977).

10 Upon takeover of the realms of government in 1972, the then military leader, Col. Acheampong, unilaterally
NBLIzZRAIF GSR &a2YS 2F DKIyYylI Qad TFT2NBA3Iy Riydliyedrsy R NBaAOKSRdz S
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Keeping the nominal interest rates fixadhe presence of inflationary pressures emanating from

the high money supply growth rates also created large negative real interest rates which inhibited
domestic savings and investment with gross fixed capital formation declining to 3.5% of GDP in
1982from 12% of GDPin1970  he awut hor i t i e sdneckitkespralingflagsionat t e m|
by instituting a large number of price controls resulted in driving the affected goods into the black
market, contributing instead to corruption and 1see¢kingbehaviour. These price controls also

worked as a further impediment to private sector invest(@egeetey & Harrigan, 2000)

Domestic policy missteps were compounded by unfavourable external developments such as oll
price shocksandslumps in commdity pricesin the 1972/1973 periodWith the exchange rate

fixed and pegged to the USD, the economy lackextk absorbet® prevent or at least minimise

the impact otheseexternal shocks on the domestic econoihese developments weighed down

on the economywhich declined in 1972 but returned to the path of growth in 1973 and 1974.
Inflation was relatively low but rising given the fixed exchange rate regimdéhe relatvely low

money supply growth rateSeen as external shocks coupled with the relatively low inflation,
monetary policy reactiofin terms of changes in the shégtm nominal interest ratéd these

shocks was essentially muted.

In the second half afhe 1970s economic activity came under further stressramey supply
growth increased significantiy response to rising fiscal deficisagging inflation with iexcept
that inflation increased faster than the money supply groWtls was because thmilk of the
commer ci al banksd credit was going to the govi

which subsequently fuelled consumptionan essentially rergeeking economyAryeetey &
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Harrigan, 200Q)By the early 1980s the economy hadadesled into recession, declining by more
than5% annually in real termand characterised megative real interest rates, declining credit to
the private sectohigh and volatile inflation underpinned by high monetary growtrervalued

exchange rate, and precipitous decline in real GDP per capita (see figure 2.1).
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Figure 2. 1: Monetary macroeconomic performance (197€1983)

2.2.3 Fiscal policy and performance
Fiscal policy management in Ghana prior to independence was strictly restrained with government

expenditure serving as the fiscal anchor and capped at 10% of GDP, resulting in massive fiscal
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surpluses reaching over 14% in 1954. Fiscal outcomes (budgktssspr deficits) were therefore
fundamentally driven by revenue performance as expenditure stayed below the 10% cap until 1958
when it reached 13.5% of GDP. Robust revenue performance was instigated by rising world cocoa
prices stimulated by the KoreanaW Despite the accumulation of large fiscal surpluses, the
economy generally lacked basic social and economic infrastructure and was hugely import
dependent (Osei & Telli, 2017). This situation would influence the defining of fiscal policy in

independenGhana.

With political independence achieved in 1957 and Keynesianism thinking dominating at the time,
state intervention appeared a logical choice to facilitate the provision of economic infrastructure

to underpin the industriation agenda thavould charactese the immediate postdependent

Ghana. As a result, government spending rose dramatically reaching over 25% of GDP in 1965 as
severalstateowned enterprisesSOE9 were established in pursuit of import substitution in
addition to ambitas pr ogr ammes ai med at raising the <co
commodity boom over, the pace of revenue msdiitbn began to lag behind expenditure growth

as the budget balance turned rapidly south, registering its maiden deficit of 1.7% of GIER.

The rising deficit was financed from both domestic and foreign sources with domestic financing
coming largely from the banking system. As resourdasluding external reservédor financing

the budget deficit were running out rapidly, thehauities began issuing treasury bills in 1960 to

plug the fiscal hole. The fiscal performance would remain decidedly expansionary with the deficit
reaching over 5% in 1966 as Ghana experienced
on inter ala by the macroeconomic instabilitfhe large fiscal imbalances inherited by the new

military administration pr onsgionend967 ingeranbént r y 6.
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supported standby arrangement to help deflate the economy and restayeamaomic stability.
As a result, the fiscal situation improved to 2.2% of GDP in 1@H@chful, 2002;Leith &

Soderling, 20033?

However,the economy witnessetérms of trad€TOT) shock in 1971 resulting mainly from the

pl ummeting o f ain hegport ccommodity, y}c@csa. Time authorities therefore
implementedcomprehensive fiscal measures help deal with the situation. Thesgeasures
included 10-20% taxes on some forex transactions (an implicit devaluation measure) and
surcharges on importtscrapping housing and transport allowances of public sector empjoyees
replacing free university education with a student loan sysiét¥ development levy on salaties

a 44% devaluation of the local curren@nd a cut in the military budget. Asuld have been
expected, these measures triggered another military intervention in 1972, which reversed most of
them The reversal of these measures further affected government tax revenue and worsened the
fiscal situation with fiscal deficit reaching av&l% in 1976, mostly financed by borrowing from

the central bankisevidenced byhesignificantmoney supply growtindeed, much of the second

half of the 1970s was characterised by high monetary growth and inflation rates (see figure 2.2).
For example, government borrowing from the domestic economy, mostly from the central bank,
rose from 0.9% of GDP in 1970 to over 9% of GDP in 188¥eetey & Harrigan, 2002)Vetzel,

2000; Leith & Soderling, 2003; Nketiahmponsah, 2009)

A shortlived military intervention in 1979 and subsequent return to civilian rule later that year did

little to reverse the fiscal situation facing the econoBythe early 1980s, the fiscal situation had

11 By the time Ghana inaugurated its fourth republic in 1993, the military had spent some 21 years in power whereas
civilian administrations had only been in power for 14 years in total.
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become grave, but this was masked by an apparent improvement in the tefigetas a
percentage of GDP given that government revenue fell from s@fteol GDP in 198 to just
over 5% in 1983s the tax base eroded resulting from declining domestic produPtidutic
expenditure fell even stronger from 27% of GDP to aboudB8@&DP in the same periptesulting
in an artificial fiscal deficit of less than 3% in 1983 from the over 11% of GDP recorded in 1976
As shown in figure 2.2, the lower fiscal deficit coincided with lower money supply growth rates
suggesting that the rgr and volatile inflation experienced during this period was mostly due to

supply constraints and res¢eking behaviour

Meanwhil e, the countryods ex withthaeexternatideldito GOPb | i g a
ratio rising from 23% in 1970 to 30in 1983 while the external debt service rose from 1.8% of

GDP to 3.5% of GDRwver the same peria@dee figure2.2). With such significant accumulated

shortfalls in revenuand a significant proportion going to service external debtgovernment

was undle to undertake the critical expenditure necessary to pull the economytbatrafjing

recession. By 1983, the fiscal situatiam tandem with the general macroeconomic instataléy
discussed in section 2.2.2 abdaad later in section 2.2.4)ad eached crisis point and required
immediate reforms to prevent the economy from collapsing compléfblg was clear to the

military government that had been in power sincg B&cember 1981Kusi, 1998; Dordunoo,

2000; Wetzel, 2000; Amoah & Loloh, 2008).
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30 Both revenue and expenditures relative to
GDP declinedprogressively prior to reforms

25 ... improving fiscal deficit masked the dire
fiscal situation as money supply growth fell
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Figure 2. 2: Fiscal performance (19761983)
2.2.4 External sector policies and performance
Ghanads i mmndependericetrage pdidy was largely influenced by dissatisfaction with

the colonial era trade arrangement that was perceived to be exploitative and too dependent on
imports. Thus, the country embarked uponithport substitutionndustrialisation ISI) with the
establishment of several SOEs in key sectors of economy. However, such a strategy needed
protection, at least in the short term, to achieve its policy objectives. As a result, trade policy was
mostly charactesed by quantitative restrictions and high tariff regimes. Most industries depended
on imported inputs for their operations. Consequently, the nominal exchange rate needed to be

kept overvalued to ensure that imported inputs remained cheap, making excttarmgatrols an

28



additional layer of restrictions embedded in trade policy. The crucial factor in the success of the

ISI strategy was the availability of forex. Originally this was not an issue following the huge
foreign reserves resulting from the commypdibom due to the Korean Watowever, dllowing

slumps in commodity prices, particularly coco:
reserves, the I SI strategy began to falter as
that emled the administration of the first president finally put paid to the ISI strategy as most

industries were left to collapsg.aryea & Akuoni, 2012).

Ghan® wsade policy strateggf import substitutiorunderpinned byrotectionist policies anthe

fixed exchange rate regime continued into the 19T@sse restrictive policies produced artificial
favourable trade and current account balances masked by massive reduction in both exports and
imports to GDP ratios (see figuBe3). The shrinking export sectbad an adverse impact on the
balance of paymentsvhich necessitated even stricter control. The poor performance of the
external sector in the 197@sgyether with other bad domestic policy choices discussed in sections
2.2.2 and 2.2.3 contributed to thisappointing growth outcomes and high and volatile inflation.

The unsatisfactory performance of the external segtw also influenced, to a large extent, by
terms of trade (TOT) shocks, notably the oil price shocks of 1973/1974 and 1979 and the resulting
economic recession suffered by most advanced econ@daesgan & Oduro, 2000; Oduro, 2000;

Laryea & Senadza, 2017)

Years of keeping the exchange rate fixed led to a significant overvaluation of the local currency,
the cedierodedexport sectocompettivenessas nd had dire consequences f

of paymentsandeconomic growthThe overvalued exchange rate resulted mostly from the high
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inflation rates, whiclaveraged almost 40% in the 1978s.noted in section 2.2.3)& highrates

of inflation emanated fronhigh rate of monetary growth to mostly finance the growing fiscal
deficit. With the disappointing performance of the external sector beginning to have an even
stronger cascading impact on th@wth performanceomestic ecoomy, the highly overvalued

local currency was devalued by a massive 139%, moving @ét#il.15 toGH¢2.75 to the US
dollar in 1978 aimed at supportinthe export sectofsee figure 2.3)212 With the parallel market

rates significantly higher than GH¢2.75, the devaluation exercise did not result in higher inflation.

Instead, inflation slowed from 116.5% in 1977 to 73% in 1978 (see figure 2.3).

The countryds ec on daowing thelsédcand ail priceeshoeskoof 19 the d
extent that by the early 1980s the economy wrathe verge of collapseharactesed by high
inflation resulting from high money supply growth rates and widespreacseeking behaviour
declining per capitaincome dire fiscal situation desperately poor economic and social
infrastructure, overvalued exchange rate, and falling external fFealde, measured as the sum of
exports and imports relative to GDP, fell steadily from 44% in li®7&bout 6% in 1982and
11.5% in 1983annual inflation was 122% in 1983; real GDP growth rates was nedgatitiee

three consecutive years of 1981, 1982 and 1888 figure ).

12 with the redenomination exercise that removed four zeros from the currency in 2BBif1.15 andGH®.75

would be GH¢0.000115 and ¢0.000275 respectively.

13 As Leechor (1994) notes, the devaluation came late in the day and was substantially insufficient as the exchange
rate in the parallel (black) market approach&t®0 to the USD
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Figure 2. 3: External sector performance prior to economic reforms (197€1983)

Attempts to mobike domestic resources included the rehabilitation of the cocoa subsectioigutili
students and other patriotic citizens to improve the economy, butatiesgts were in vain. In

1983, the economy was hit by further shocks, including drought and subsequent bushfires, famine,
and the deportation of about one million Ghanaians from Nig&Aaart from these proximate
factors, the poor economic performardering the period under review could be attributed to

adverse external shocks sprimdryexpasrtcdmenbditiesifcgcogp r i c e

Y2 XK GKS wmdpyn LRLZAZ FdA2y OSyadza Nbelnlibdréuyhdes Dalt a3bd Qa LJ2 L
FNRBdzy R mmr? 2 GKS O2dzyiNBQA LRLMA FGA2Yy D
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and gold) and rising oil prices, political instability, and incohenmsr@creeconomic policy
particularly the trade and exchange rate policy. It became increasingly clear that the country
needed external assistance to help resuscitate the economy which by now was on the cusp of

complete collapse (Hutchful, 2002).

2.3Macroeconomic policies andoerformance (19&-2000)

2.3.1 Introduction

This period begam 1984with the launch of the Economic Recovery Programme (ERP) and the
Structural Adjustment Programme (SAP) amnat liberalising the economy that had been
decimated from years of state control and dominatianetary and iscal discipline were
introduced underpinned by sound external sector poliMesietary policy reforms involved a

switch to indirect instruments ithe form of repurchase agreements, open market operations
(OMOs), rediscount facilities and reserve requirements so as to control money supply, which was
seen at the time as the ultimate source of inflafistal policy also underwent profound reforms
designed to correct fiscal imbalances through restructuring the tax administration system,
switching government expenditure from recurrent spending to development (capital) spending,
rationalsing (downszing) the overinflated public sector, privatising fil@ent SOEs, and
rehabilitating the countryés critical infrast
reforms including trade and current account liberalisation, and exchange rate réfbemeeriod

ended with significant macroecononiitstability as the country was hit by commodity price
shocks and fiscal slippages associated with the 2000 general elections. This section outlines the

evolution of key macroeconomic policies and outcomes during the period under review. Section
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2.3.2 digusses monetary policy and macroeconomic outcomes, followed by fiscal policy and

outcomes in section 2.3.3. Section 2.2.4 outlines key external policies and outcomes.

2.3.2 Monetary policy and performance

On the global stage, poliapakers had lost faith iirect controls as a monetary policy framework.
Consistent with the predictions of McKinnon (1973) and Shaw (1973), financial repression
constrained the mobd#ation of savings while raising the demand for credit as interest rate ceilings,
credit controlsand other nomarketbased policies took their toll on the economies. It was
contended that financial libersdition would encourage efficient resource allocation. By
introducing competition into the financial sector, financial libsation should encoage product
innovation and enhance financial intermediation. Consequently, the beginning of the 1980s saw
the widespread implementation of market reforms with a view to removing restrictions in credit
and other financial markets. Monetary policy also unaet profound reforms with indirect
instruments such as reserve requirements, central bank lending facilities and OMOs progressively
replacing direct quantitative control measures to help peg the monetary base at its targéidevel.
move to adopt indirdénstruments was envisioned to enhance the role of price signals and improve

market efficiency (Bawumia, 2010).

After decades of macroeconomic and financial instability, Ghana followed suit, launching the
IMF/World Banksupported economic recovery artdustural adjustment programmes in 1984.
These programmes were aimed at stabdi and liberaking the broader macroeconomy. An
important element of the programme weigsancial Sector Adjustment ProgramntdNSAP)

launched in 1988. Its focus was on resturing distressed banks and dealing with their large

33



legacy of NPLs with a view to restoring the banks to viability and profitability. The prime objective
of FINSAP was to shift the financial sector away from financial repression and into the domain of
financial liberalgation. The programme involved the restructuring of financially distressed banks;
the privatgation of SOEs (including banks); the strengthening of the supervisory and regulatory
framework of the central bank; and the recovery of-periaming assets (Brownbridge &

Gockel, 1996).

After almost a decade of reforms, the BOG adopted monetary aggregate targeting as a framework
for monetary policy in 1992. It must be noted that the BOG decided to target the broad money
supply (M2) which was reafined as M2+ in 1997 to include foreign currency deposits, which had
become an important component of money supply after forex market réfofmsr to the
adoption of IT as monetary policy framework, the BOG relied on a plethora of indirect instruments
including OMOs, reserve requirements, rediscount facilities, and repurchase agreements. These
instruments enabled the BQG affect the monetary base (seen as the operational target), which
then affectdthe broad money supply, which is treated as thernmediate target and, ultimately,

the final target, namely prices (see figuré)2.

Ghanabés use of the monetary base as the oper s
with conventional practic&Jnder conventional policy conditions, most central banks undoubtedly

tend to use interest rate as their sole OTI. Under unconventpoi@ly conditions (e.g.
Quantitative Easing, QE), they use cash quant

provided to the banks as the OTI . Ghanabés cas

15 A side effect of forex market reforms has been the partial dollarisation of the economy where prices of certain
goods and services are quoted and accepted in foreign currencyljyusl&D.
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time, which enabled commercial bartkseffectively finance their lending with cash. The BOG
probably thought it might exercise more effective control over the money stock by way of the

guantity of cash it supplied to the banking system.

Instrument, Operating Lrll;‘.egtn%diate
e.g., OMO target, e.g., ) brogéd’nl'c%ﬁ’ey Ultimate objective,
base money e.g., prices (inflation)

supply

Source: Adapted from Bawumia (2010).
Figure 2.4: G h a n adnetaryrtargeting framework

The period between 1983 and Ratan be divided into two broad pha$ea period of economic
and financial reforms charactsed by the progressive removal of the direct control mechanism
and the implementation of indirect instruments (32891), and the adoption of monetary
targeting a a framework for monetary policy (192R00). The first phase is usually characsed

as part of the direct control regime in the context of monetary policy frameworks.

The removal of the interest rate ceiling led to the realignment of interestasi#ing in positive

real interest ratdn terms of performance, figure®indicates that the positive real interest rates
triggered an increase in banksé willingness
pick-up in domestic creditigen by banks to meet peap demand for credit by the private sector,
possibly raising investment thereby removing the supply constraints that had been fuelling
inflation in the economyhrough rentseeking behaviouRising private sector demand for ated

also exerted upward pressure on the real interest rates.

35



As discussedhext in section 2.3,3the reforms also resulted in improved government fiscal
position, lowering the need for deficit financing and hence lower monetary growth. As a result of
thee developments, inflation and inflation volatility declined dramatically and forex markets
began to witness relative stabilitsnnual inflation, which was around 123% in 1983, reduced
sharplyto 20.6% in 1985reaching a low of aboutl% in 1992However,inflation roseto 43%

in 1995 on the back of the-fldted introduction of the VATYet, the inflation volatility 0f13.5%
recordedduring thisperiodwas better than th&3% volatility registeredn the 19701983 period.
Converselyt he | oc al currencyodos rate of depreciatio
in 1998 and 13.3% in 1999 The economylso emerged from three yeafgecession to register
animpressiveB.6% growth in 1984Thereaftergrowth averaged abo6o ove the next decade,

implying low volatility. Thisreflecedf avour ably on the countryds psg¢

relative macro stability was restored without sacrificing economic growth.

Macroeconomic instability returned in 2000 because of bot#rmaitand domestic developments.
Externally, the country experienced TOT shocks resulting from the 1999/2000 price collapse of

its two major exports commodities, gold and cocoa, and a significant surge in crude oil prices
which was a key import produdtlea n whi | e, the countryds externe
unsustainable with significant debt service burden (see section 2ZZBRjestically, fiscal

slippages associated with the 2000 election cycle, accommodated by monetary policy, resulted in

16 Despite the general decline in inflation over the period, there were notable spikes along the way. For example,
significant upward adjustment in egump fuel prices pushed inflation upward from 10% in 1992 to almost 25% in
1993. Further fuel pce increases in the next two years were exacerbated by tfi@tdtl introduction in 1995 of

VAT at a rate higher than the sales tax it was supposed to replace. With little education on the application of VAT,
prices of goods and services escalated. Desps withdrawal after just three months of implementation after
general public anger and protests, prices never returned to theirMA& levels, which is consistent with the idea

that prices are sticky downwards. As a result, inflation picked up draaiigtito 59.5% and 46.6%16895 and 1996%
respectively, before decelerating steadily to 12.4% in 1999.
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significart money supply growtlof over 54% from about 25% in 1999 and 17% in 1985

Figure 2.5)

These developmentspilled overinto the forex market where the local currency began a
precipitous fall against its main trading currency, the USD, losing some 51% of its value at the end
of 2000. In response, inflation surged to 40.5% at the end of 2000 (but the annual average inflation
shawn in figure 25 was 25.2%) from 13.8% a year earlier. This was a classic case of the vicious
cycle wherebydepreciation and inflatioled off each otherwhich left inflation expectations
unanchored and created a fertile ground for thesatadn of theseli-fulfilling prophecy in price
formation.Despite these developments, the shemin nominal interest rate was kept constant at
27% between 1999 and 2080d had shown a downward trend prior to this period. This, perhaps,
reflectedthe fact theshortterm nominalinterest ratevas notthemainOTI during this period. On

the other hand, both the benchmark®dy Treasury bill rate and the average lending rate
witnessed sharp spikes during the period. Howevdikaithe situation described in section 2,2.

the inflation rate was mostly below the money supply growth, perhaps an indication that the
information content of money supply growth for inflation was beginning to weme.pace of
economic growth slowed down further to just 3.7% in 2000 from 4.4% in 1999 resulting in the

slowdown in real GDP per capita grow#ee figure 2).

The latest economic setback prompted questions about the reliability of the monetarygtargetin

framework to deliver th®80G6s core policy objective of priceé

new monetary policy framework with the capacity to engineer a sustainable disinflation process
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and enhance the credibility of the central bank, thereby ainchinflation expectations, was well

underway in Ghana.

60-0 Interest rates broadly trended upwards following 140 with inflation trending downwards with reduced volatility
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Figure 2.5: Monetary and macroeconomic performance (1982000)

2.3.3 Fiscal policy during economic reforms

As of 1984Ghana initiated a series of fiscal and financial reforms aimed at resuscitating the
decaying economy and setting it on the path of growth and development. Key components of the
fiscal reforms were tax system reforms and ratisaabn of expenditure witlthe objective of

eliminating persistent budget deficits. Tax system reforms focused on eliminating prevalent
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distortions and reinforcing economic incentives to save and invest. The reforms were anchored in
the principles of efficiency and equity. The olijee was to restore the tax base through:
I. Correcting the nominal exchange rate to reduce its persistent overvaluation;
ii. Deregulating the prices of goods and services to reflect their true economic cost and
scarcity; and
i1 . Wi deni nexpotbage. economyo0s
One would expect these policy changes to influence the consumption behaviour of households as

they internake the reality of higher prices of goods and services, and particularly of imports.

Regarding expenditure, the focus was on swiiglaxpenditure from recurrent to capital spending
with a view to rehabilitating the countryods
resources to operations and maintenance. The approach entailed the elimination of expenditure
wastage through:

I. Introducing stringent monitoring and control of government expenses to reenih@

ubiquitous financial ildiscipline in the system;

ii. Privatising inefficient SOEs running at a loss; and

iii. Downsising the public sector by removing the deemed Isigrpf labour.
These strategies were augmented by financial support in the form of grants and concessional loans

from the IMF and the World Bank.

The fiscal discipline induced by these measures under the ERP and SAP began to yield positive
results almasimmediately as revenue molsdtion increased steadily from 5.6% of GDP in 1983

to 14.4% of GDP in 1986. Government expenditure also picked up as revenue improved and the
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economy emerged from over 3 years of recession, reaching 14.3% of GDP in 1986dtdr8%

in 1983. By 1986 this culminated in total revenue and grants outweighing total expenditure as
Ghana recorded its first budget surplus since 1967. Underpinned by robust domestic revenue
mobilisation, expenditure rationadtion and significant budgary support from the IMF and the
World Bank under the ERP/SAP programme, the budget would remain in surplus for several years,
reaching a high of 1.5% of GDP at the end of 19%i& improvement in the fiscal position lowered

the need for deficit financgithereby stabilising money supply growth at an average of about 14%
between 1984 and 199This reflected favourably omnflation which climbed down from an
average of 78% between 1980 and 1983 to an average of 30% between 1984 awdil€990
economic grath averaged 5.4%etween 1984 and 19%®mpared with an average decline of

3.6%over 19801983 period (see figures 2.2 & 2.6).

However, a combination of expenditure expansion (an increase from about 14% of GDP in 1991
to about 17% of GDP in 1992) andlack in revenue mob#ation (a decrease from about 15% of

GDP in 1991 to 12% of GDP in 1992) caused budget deficits¢émerge. These were recorded

as 4.8% of GDP in 1992 as the country was osyagiits first general elections under the 1992
constitution, which ushered in the fourth and current republic. Buoyed by rising aiiati
receipts, the fiscal position improved swiftly and recorded surpluses in 1994 and 1995. Four years
went by quickly and the next general elections, in 1996, tezbirh yet another episode of fiscal
slippages, leading to the suspension of support by the IMF and World Bank. Indeed, the seeds of
political business cycles have been sown in every general election year except 2004, which resulted
in large fiscal slippags usually reflected in huge expenditure overruns consistent with the fiscal

illusion hypothesis of Alesina and Perotti (1997).
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The 1990s also withessed important fiscal reforms. Regarding revenue, Ghanaian tax authorities
had grown increasingly frustratevith the existing sales tax system due to its inherently high level

of inefficiency. As a result, the Value Added Tax Act 486 of 1994 was passed but its
implementation was deferred to 1995 to allow for sufficient preparation and education. Thus, the
sales tax of 15% was replaced by valued added tax at 17.5% in 1995. However, nationwide protests
triggered its withdrawal within 6 months of implementation and sales tax was reinBlaspite

the quick policy reversal, general prices did not retreat to gneiimplementation levelsThis

was exacerbated by the fiscal slippages associated with the 1996 general eleetiiimg,to a
significant spike in inflationn the 1995/1996 periodith economic growth averaging about 4%

(see figure 2.6)" Following lroad consultations and sustained education, VAT was reintroduced

in 1998 at 10%, significantly lower than the exiting sales tax. VAT was expected to help broaden
the tax base since, unlike sales tax, it would also apply to the distribution and sentmesaec

the economy and improve revenue stability due to reduced dependency on conriraseliy
revenue sources, particularly petroleum and cocoa taxes. On the expenditure side, the District
Assemblies Common Fund (DACF), presumably aimed at financing desslopment, was
created in 1993 with a 5% allocation of total revenue. The earmarking of resources, however, has
had the unintended consequence of introducing a high level of rigidity into the budget, which

undermines the flexibility needed to responditoal shocks.

YCcAalOlt &t ALILI ISE aa20AF0SR gA0GK DKIFIylFrQa 3ISySNrt StSO
lax revenue mobilisation efforts a®mpliance measures are subtly halted. Revenue mobilisation would usually
increase from the second quarter after the election.
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In 2000 the political business cycle retuned with large fiscal imbalances, as the country held its
third general elections since the launch of the fourth republic under the 1992 constitution. As the
fiscal problems became manifest, thehauities responded by increasing VAT to 12.5% with the
additional 2.5% earmarked to support the educational sector under the Ghana Education Trust
Fund (GETFund. Despite the additional revenue obtained from VAT, significant expenditure
overruns resultechia budget deficit of almost 9% of GDP at the end of the year, the highest since
1977. The fiscal imbalances were amplified by deteriorating TOT after the collapse of prices of
the countryds main export commodi taingsudeoi amel y
prices on the international market. The price of cocoa, for example, fell from 1676 USD per metric
ton in 1998 to about 900 USD per metric ton in 2000. On the other hand, average crude oil prices
rose steadily from about 13 USD per bamel998 to over 28 USD per barrel in 200the highest

price since 1984 with dire fiscal consequences for oil importing countries, including Ghana.

Again, years of borrowing, particularly during the SAP period, had resulted in a dramed&se

in the countryds public external debt . Publ i c
from about 30% in 1983 to about 112% in 2000,
its external debt. Service on external debt accouioiedome 9% of GDP in 2000 compared to
about 4% of GDP in 198@&ee figure 2.6) Based on the countrybés deb
the end of 2000, it was clear that Ghanads e>»
established under trenhanced Highly Indebted Poor Country (HIPC) initiatf/ét the end of

2000, thenet present valueNPV) o f G h a nta-r@wwenué ratib stood at 558% while the NPV

of debtto-export ratio was 152% with both ratios exceeding the enhanced HIPC initiative

8 The HIPC initiative offered poor developing countries substantial debt pebefded they meset criteria.
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thresholds of 250% and 150% respectively, suggesting the country could access debt relief under

the initiative (IMF & IDA, 2001; Bawumia, 2010).

The result was arconomy charactesed by large fiscal imbalancesith the fiscal balance

reversing from a surplus of about 1% of GDP in 1995 to a deficit of almost 9% ofaGddh

unsustainable external debt ftims that was exerting extra stress on the fiscal poséiasiower

growth As discussed in section 223and emphasised by figure 2tBe large fiscal deficit in 2000

resulted in high money supply growth, high depreciation of the local cutrgpicgling inflation

and a slower pace of economic growfrhis was the context in which the newly elected

government took office in January 2001.
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Figure 2. 6: Fiscal andmacroeconomic performance during reforms (19842000)
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2.3.4 External sector policies and outcomes

In late 1983, Ghana acceded to undertake economic reforms under the auspices of the IMF and the
World Bank with the objective of restoring the economy to inteamal external baland&.An
important component of the reforms was external sector reforms centred on trade and exchange
rate liberalgation. The objective was to restore incentives for expoented production and to
improve the availability of forex klcated through an efficient market mechanism where prices
reflected cost and scarcity. The Awaditional export subsector was to receive significant attention

to help boost production for export thereby increasing the forex supply in the economytdljtima

the reforms aimed at removing quantitative control instruments and instead introduce price

instruments in a liberaded trade system.

Trade liberakation in this period can be divided into three phases. The first phase, between 1983
and 1986, cortguted the preparatory stage towards import libsa#itbn. During this period, the
exchange rate was gradually and indirectly adjusted through a scheme of bonuses and surcharges
and not through the direct devaluation of the past which had led to thtaroweng of many
governments in the 1970s. Later, several direct devaluations were undertaken in order to engineer
a depreciation of the real exchange rate, as well as to bring the nominal exchange rate in line with
parallel market rates. The nominal desatlons also allowed the government to increase the
producer price of cocoa to serve as an incentive to farmers to rehabilitate their cocoa farms after
the droughts and the subsequent bushfires that had devastated a significant number of cocoa farms
in theearly 1980s. The high import tariffs, including import duties on consumer goods and sales

tax on luxury imports, withessed downward revisions (Oduro, 2000).

9 Though the reform programme was agreed in 1983, its implementation began with the 1984 budget and financial
statement of the government
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The second phase, the import libesation period, lasted from 1986 t01989 and involved the
official introduction of a dual exchange rate scheme. In the first window, the official exchange rate
usually set at the beginning of the year governed all official transactions, cocoa earnings and the
purchase of essential raw materials. In the second winthevexchange rate was determined via
weekly foreigrnexchange auctions orgaad by the BOG and was used for all transactions other
than the categories mentioned previously. In 1987, the first window was closed with all
transactions undertaken subjecthie aiuctiordetermined rate. Then, in 1988, forex bureaux were
established, which enabled individuals to undertake forex transactions freely at the existing spot
rates and allowed the import licence regime to be reasgiduaind simplified. Restrictions ooréx

retention by exporters were also reduced.

The process of trade and exchange rate litsatadn was completed in the third and final phase,

from 1989 to 2000. In 1990, the retail forex rate auction system was replaced by a wholesale
auctionsystem, which gave way to the interbank market system in 1992. By now, the official
exchange rate and the parallel market rates had virtually merged, leading to the virtual
disappearance of parallel markets. Earlier in 1989, the import licensing schereémvaated

since it had become redundant due to the changes in the forex market. The sales tax on imports
was replaced with VAT in 1998 after its initial introduction failed in 189Bhe tariff system was

also streamlined to harmasiit with those ofteWorld Trade OrganisatioW{TO) andEconomic

Community of West African StateECOWAS).

20 The irrroduction of VAT meant that Ghana complied with the ECOWAS protocol that mandated members to
implement VAT by the end of 1999.
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With liberalisationand exchange rate liberalisatil@ngely completed, trade picked up from about

19% of GDP in 198 (the year economic reforms were launched) to almost 60% a decade later in

1993 and would reach 116% by 200Me external sector reforms also resulted in an uptick in

FDI, reaching 3.3% of GDP in 2000he economy rebounded strongly growing at an annual

average of about 5% in real terms between 1982800@compared to an annual decline of about

1% in the preceding decade (i.e., 1973 to 198®ation climbed down from the triptdigits in

early 1980s to annual average of about 28% with reduced uglédidie figure 2.7)Despite these

benefits derived from trade and exchange rate lilzatan, one problem remaineWhile the

current account had been libesall through trade libergsh t i on, Ghanads

capi

controlled, whichcould beconstraining the economy from reaching its full potential output level

... underpinned by the flexible exchange rate regime that

rawn became ton wolatile towards the end of 20008

Trade picked up steadily following reforms
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2.4Macroeconomic policies and performance (2032018)

2.4.1 Introduction

As discussed earl i er i wasBitéy furiher shocks.c@dpourtaladedby a 6 s
electionrelated fiscal slippages in 2000. As a result, a second wave of macroeconomic reforms
were launched in 2001 as the country agreed to access debt relief under the enhanced HIPC
initiative. This section traces key shocks, macroeconomic policy response and outcomes during
the period under reviewSection 2.4.2 discusses monetary policy and ag@nomic outcomes,
followed by fiscal policy and outcomes in section 2.4.3. Section 2.4.4 outlines key external policies

and outcomes.

2.4.2 Monetary policy and performance

Ghanabés economy experienced severe macroecon
comprehensive assessment of the economy to determine the underlying causes of the crisis. One
of the key conclusions was that the monetary targeting adopted a decasteweslunable to

deliver the expected inflation outcomes due to sustained monetary accommodation of large fiscal
deficits. Recognising price stability as a key nominal anchor for achieving macroeconomic
stability, the authorities passed grothmeaking Igislation, the Bank of Ghana Act 612 of 2002,

which established an operationally independent central bank and creatdortbary Policy
Committee MPC) charged with the obligation to formulate and implement appropriate monetary

policy for the country! In an attempt to mininse the ageld problem of fiscal dominance, the

21 TheMPC consists of seven memberfive internal members and two external members originally appointed by

0 KS . h D Qrgmiidibr)hdlMiniskehof Finance. However, in order to enhance the independence of the BOG,
thetwonon. hD YSYO6SNA IINB (2 0SS FLIWLRAYGSR o0& GKS . hbDQa 3208
as amended).
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Act also limited net domestic financing, i.e., how much of government spending can be financed
by borrowing from the domestic economy, to 10% of the projected domestic revenue for the
current fiscal year without a limit on how much of this 10% can be borrowed from the central

bank??

The MPC undertook a broad review of the existing monetary targeting regime to determine its
future appropriateness for the country. A key focus areatheastability of the money demand
function. This is because the effectiveness of the monetary targeting regime is anchored in the
existence of a stable money demand function, which ensures predictable effects of money supply
changes on key macroeconomiciahles, including aggregate spending and, ultimately, inflation.

In other words, the effectiveness of the monetary policy transmission mechanism under the
monetary targeting regime is crucially dependent on a stable money demand function. As outlined
preM ously in this chapter, Ghanads economy has
reforms with a particular emphasis on structural reforms and likatiah of the financial sector.

|t was not surprising that a nfundien srevealedntban t o f
substantial parametric shifts emerged in the latter parts of the 1990s (see Bawumia et &l. 2008).
The implication of this finding was obvious movements in monetary aggregates no longer

contained substantially useful informatifaw future price developmentéBased on this finding,

22 As a result, iis provision hasbeen YSY RSR (2 fAYAG (GKS . hDQa FAYylIyOAy3d 2
8SIHNRa R2YSadAO NBGSydzS 6aSS . Iyl 27F DK lsstisfyonegbiithepmy 2 F
basic perquisitefor successfulT.

23 This paper was originally viten for the MPC in 2002.

24 Admittedly, instability in the money demand functianay also be duéo instability in the transactions demand

for money emanating from instability of the volume of tradeitems not captured by GDP figures: intermediary
goods(components and noffinished goods), original factors (labour and raw material), secondary financial assets
(stocks and bonds), and secehdnd goods (secondand carsbut especially existing real estate). The latter two
categories are especially largehiah is why, as Ghanaian financial markets developed and deepewead)dt as no

surprie that the size and variability in trade volumes increasethese markets, which is one of the factohsit

causes the money demand function to become unstable

48



the MPC abandoned the monetary targeting regime and instead, in 2002, adopted IT as a
framework of monetary policy. The formal announcement of this decision was made i#*Z007.

I n a senBR@,di6dtidte Mboandon the monetarly aggr e

Several important decisions were made to ensure that the IT process induce the transparency and
credibility necessary to anchor inflation expectations. Key among these decisions teageted

price level. The MPC chose to focus on headline inflation based d@athsumer Price Index

(CPI). The MPC also decided to derive and track core inflation, which excludes energy and utility
prices, to help gauge underlying inflation in ordedé&ver a useful guide for monetary policy.
Having decided on the targeted price level, the MPC settled on a mestiinmnflation target of

8% with a tolerable 2% band (i.e., 8+£2) to be achieved over agimanter horizon given the lags

in transmission omonetary policy.

Another important decision related to the choice of a monetary policy instrument to signal the
stance of monetary policy. In consonance with other IT regimes and in pursuit of its price stability
objective, the MPC decided to use a $iterm nominal interest rate, tiMdonetary Policy Rate

(MPR) (previously known as the prime rate, PRAs the main policy tool, its positioning prompts
economic agents about the monetary authoritydd
|l i kely effects on inflation within the foreca

lending rae.

25 Someauthors refer to 2007 as the starting date of the adoption of IT in Ghan{sekye 2012).

26 South Africa adopted IT as a framework of monetary policy in 2000, becoming the first country in the SSA to do

so. Uganda adopted IT in 2011.

ZThisisiNBFSNBYy OS (2 GKS FlY2dza aleéAy3da 2F GKS F2N¥SNI 3203S)
FolyR2y GKS Y2ySGFNER F33INB3IAFGSas GKSeé FolyR2YySR dza®Q

28 Prior to ITthe prime rate was the rate at which the Bank of Ghana met the credit demands of emmatbanks.
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The BOG undertook deliberate actions to strengthen the monetary policy transmission mechanism,
thereby increasing the probability that the ultimate goal of price stability will be achieved by the
central bank. The actions undertaken included thatadyobf secondary reserve requirements on
deposits to improve financi al i ntermediati on,
framework envisioned to influence liquidity in the interbank market and to improve the
propagation of monetary policyactions via the financial markets to the broader

macroeconomy?>3°

The MPC furthermore abandoned the financial programming framework used during the monetary
targeting regime and adopted the NK gap model to forecast inflation, which is consideredla cent
component of the IT framework. The model encapsulates macroeconomic linkages among output,
domestic prices, interest rates and the exchange rate through equations such as the aggregate
demand (or IS curve), aggregate supply (or Philips curve), unabveegest rate parity (UIP) and

monetary policy reaction function (or policy rule) equations. The output from the model provides

2% Prior to 2006 commercial Bnkswere required to hold 9%f their eligibledeposits as primary reserves at tB®G

and an additional 15%35% until 2005ys secondary reserves itteasury bills and mediuderm government

securies This w & LI NI 2F GKS STFF2NI A& FAYSR |G RSFEAy3a gAGK
I O02YY2RIGA2y 2F fINBS FTAa0Flt RSTFAOAGADP h@SNI GAYSE K2
their basic function of credit intermediation. As a uéisthe secondary reserve requirement was abolished in July

2006. The cash reserve requirements for all commercial banks was 10% having been increased in 2014 as part of the
measures to deal with significant volatilities in the forex market. As part afsomes to support the intermediation

efforts of commercial banks following the COMI®pandemic, the cash requirement was reduced to 8% in March

2020.

3°The objective of the new policy framework was to deliberately steer the overnight {&vom) intereg rate within

a corridor (band). The lower band was defined by the reverse repo rate (i.e., the policy rate minus 200 basis points

while the upper band was defined as the policy rate minus 100 basis points. This widened the interest rate corridor

to 300 bais points from the existing 100 basis points to encourage banks to trade among themselves. The corridor

has since been recalibrated to a symmetric 200 basis points. For a more comprehensiée seg&8awumia (2010).
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guidance on the interest rate path over the forecast horizon and helps to position the MPR

appropriately.

The adoption of ta IT framework coincided with significantly improved macroeconomic stability
and a dramatic slowdown in inflation and inflation volatiliiyhi s i s consi stent
(2000) observation that levels and volatilities of macroeconomic variables imabésed to
decline following the adoption of an IT framewo¥és indicated in igure 28, inflation, which
averaged 44% (average volatility was 22.7) over the period-1991 (direct control regimend
27.9% with a volatility of 12.5 between 1992 andd2(qmonetary targeting perigdjeclined
further to about 14% with a volatility of 4.4 over the period 20028 (IT period). Economic
growth also picked ymveraging 5.7% between 2002 and 2009 despite the effect of the GFC. With
commercial oil productiostarting in late 2010, growth climbed further, peaking at 14% in 2011
with an average growth of 9.6% between 2010 and 2B4@wyth withessed increasedlatilities

in the latter parts of the sampleasergy supply shortages and oil price shocks took their toll on

the economy.

As figure 2.8 illustratesGchan® s economy was mar kedlthefulleffgeta ct e d
experienced ir2002 For example, the bilateral cedi/lUSD exchange rate depeddiy 11.5% in

2008 from 2% depreciation in 2007. The currency would go on to depreciate a whopping 24.9%

in 2009 as the full impact of the crisis was felt throughout the developing world including Ghana.
As a result, inflation rose steadily from 10.7%2007 to 16.5% in 2008, peaking at 19.2% in

2009. Growth also decelerated to 4.8% in 2009 from 9.1% in 2008. It would appear that the robust

growth recorded in 2008 coupled with the incipient inflationary pressunéshe significant loss
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in reserves whit was enough t o suppo rptomptedsiegpmonetaoy mont
policy tightening to help deal with the oncoming shock. As a rebhaltmonetary policy rate was

increased from 13.5% at e2@07 to 17% at end008, peaking at 18% at e2009. Otheinterest

rates including the benchmark-8ay Treasury bill rate and the average lending trended upwards

in consonance with the monetary polieye

Conversely,he protracted energy supply shortages and oil price shocks of 2014/2015 dramatically
inceased the countrydés forex demand to i mport f
local currency depreciated against the dollar (its main trading currency) by a significant 32.6% in
2014 and a further 20.9% in 2015. Money supply growth rosedrg than 26% at eF2D15 from

about 22% at enr@013, resulting mainly from an accommodatmenetarypolicy in response to

the dire fiscal situation. As a result, inflation rose steadily from about 11.7%-20&8do 15.5%

at end2014, 17.1% at erd015 and 17.4% at erB016.Real economic activity took a significant

hit with growth slowing to below 3% in both 2014 and 2015, the lowest growth rates since 1983.
In response to these developments, monetary policy was tightened sharply with the monetary
policy rate reaching 26% at er2d15 from 16% at end013, a whopping 10 percentage points
increase in two years$n responseo the higher interest rates as well as rising financial stability
concerns resulting from the energy sector crisamks tightead credit conditiongesulting in a

decline inbankcredit to the private sector as a percent of G figure 2.8).

Given this context, the country turned to the IMF at the beginning of 2015 for balance of payments
support under the Extded Credit Facility (ECF) progranihe implementation of the ECF

suffered a setback following the fiscal imbalances that characterised the 2016 general elections.
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The new administration that came into office in 2017 renegotiated theMi&Ehe programme
ending in 2019 instead of 2018 as originally envisaged. Walenergy crisis virtually resolved

by end2016, relative macroeconomic stability returned with economic growth risinger 8%

at end2017 and 6% at en2l018 from 3.4% at end016.Inflation and exchange rate also trended
favourably allowing gradual easing of monetary polieyth other interest ratesrending
downwardsFor examplethe monetary policy rate declined from 24.5% in 2002 to 17% in 2018.
As a result, the average lending rate aedifrom 38.5%n 2002to 24% in 2018.The benchmark
91-Day Treasury bill rate also declined from 26.6% in 2002 to 14.5% over the same [pariad.

this period, monegupply growttunambiguouslyputweighedinflation rates, affirming the believe
that money supply growth no longer holds sufficiefbrmation for price development in Ghana

(see figure 2.8).
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2.4.3 Fiscal policy and performance

Early in 2001, the new government undertook several important measures aimed at achieving
fiscal consolidation as a foundation for restg macroeconomic stability. Huge subsidies in the
utilities sector and on petroleum prices had resulted in large losses, which put additional stress on
the budget. Tackling the issue of subsidies was therefore seen as an essential element of achieving
fiscal sustainability. As a result,pximp fuel (petroleum) prices were doubled while electricity
and water tariffs saw significant upward adj u
statement introduced new fiscal measures, including downwardbrewisthe VAT threshold; an
increase in airport tax; 5% tax on hitherto zeated goods under the VAT system; the imposition

of VAT on imported pharmaceutical products; as well as a plethora of measures to curtail
government expenditure, including pugiia halt to contract appointments. With the benefit of
hindsight, the most significant measure in the 2001 budget statement was the decision to submit

to and access debt relief under the enhanced HIPC initiative (Loloh, 2011).

With Ghana agreeing to aceedebt relief under the enhanced HIPC initiative, it was expected that
the countryoés public external debt would redu
criteria included a proven record of at least 3 years of good macroeconomic Eolt®sstained

poverty reductiorthrough expenditure switching toward more -panr spendingThus, fiscal

policy was set in a mediuterm framework aimed at achieving macroeconomic stability and
poverty reduction. Prior to 2001, the overall budget (flsdaficit served as the anchor for fiscal

policy, but the evidence pointed to its ineffectiveness as large fiscal deficits were virtually
automatically accommodated by monetary policy, i.e., by the BOG buying up government debt

paper. Given that the publiexternal debt was set to decline under the HIPC initiative, the
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authorities decided to anchor fiscal policy instead on domestic debt reditdtiom sense, fiscal
policy was setting the groundwork for its new role under the IT framework launched by the central

bank in 2002.

As indicated by figure 2.9,ybthe end of 2001, clear signs of fiscal consolidation had emerged
with the fiscal deficit shinking to about 4% of GDP from about 9% at the end of 2000 as a result

of improved revenue mob#hition and expenditure containment. Government revenue
mobilisation improved to over 22% of GDP from about 20% of GDP at the end of 2000 while
expenditure deeased to about 26% of GDP from about 28% of GDP at the end of 20€0.
improvement in revenue performanceupled withHIPC benefits reduced the need for central

bank financing of the deficit, resulting in lower money supply growth rates during thasl pee

benefits of the enhanced HIPC initiative were beginning to manifest with the external debt service
that had breached 9% of GDP at the end of 2000 being reduced to about 6% at the end of 2001 and
about 3% in 2004, which created the needed fiscatespa underpin the fiscal consolidation
process and undertake the needed infrastructure prdjeetseduced external dedotd the general

i mprovement i n the mesumaldyralsd lessefed she préssune @rs the i o n

exchange rate, with favaainle effects on the local inflation rate.

An additional 90% adjustment in gump petroleum prices in 2003 effectively removed the

subsidy element and brought the price to cost recovery levels (IMF, 2003). Revenue collection

31 perhaps this was also in preparafio 12 YSSGAy3 GKS fS3Ff NBAGNROGAZ2YA AYL
by the Bank of Ghana Act 612 of 2002, which limits the NDF in any fiscal year to within 10% of the projected revenue

for the year. This was redefined in 2016 to limit the cenfrdl y 1 Q& FAY Il yOAy3a 2F (GKS 06dzR3IS
@S NRa NB@SydsSo
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picked up further reaching abst 26% of GDP in 2003, which allowed expenditure to increase to
about 29% of GDP from 26% of GDP in 2001. Consequently, the fiscal deficit improved further
to 3.5% of GDP at the end of 200Bhe countryds public debt al s
improvememon the back of the ensuing fiscal consolidation and benefits accruing from the HIPC
initiative. The improvement was reflected in both domestic and external debt. Domestic debt
improved to about 21% of GDP at the end of 2003 from 29% of GDP at the e2@06fwhile
external debt edged down to 92% of GDP at the end of 2003 from 112% at the end of 2000,
bringing the total public debt to 112% of GDP at the end of 2003 from over 140% of GDP at the
end of 20062 The 2004 election cycle passed without the Liseal imbalances on the back of
robust revenue performance, which increased to about 30% of GDP. Thus, despite expenditure
picking up to about 32% of GDP, the fiscal deficit improved to below 3% of GDP with domestic

debt remaining steady in 2084Further improvements were recorded in 2005 (see fig@e 2.

32 Total public debt declined steadily to some 36% of GDP in 2006 following the cancellation of a significant

LINE L2 NIIA2Yy 2F GKS O2dzyiNB Q& SEUiS Mioh pointfa§aadearlie® i fatt) Kl GA Yy
external debt at the end of 2006 was some 11% of GDP.

33 HIPC benefits were tied to social intervention projects such as the provision of toilet facilities (KVIPs), safe drinking

water (boreholes) andruralard2 YYdzy A i@ KSIf GK FIFrOAftAGASaAad® ¢KAA YAIKGE K
GKS yFriAz2ylt OF1S 2N S 62yQi @230SQ YIyaNl GKFG OKLF NI ¢
usual significant expenditure slippages associated with @dana St SOUA 2y & @
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Expenditureshave remained persistently above

revenues ...the fiscal position has however seen steady
improvement following the implementationof the IMF
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Figure 2. 9: Fiscal and macroeconomic performance (2002018)

However, in 2006, in response to domestiergy supply shortages, government expenditure went

up markedly, resulting in an elevated fiscal deficit. The fiscal situation weakened further in 2007

as the energy crisis persisted and the country celebrated its Golden Jubilee of nationhood while
prepamg to host the 200&frican Cup of Nationd AFCON) tournament, which entailed the
construction of two new stadia and the renovation of two existing ones. The year 2007 furthermore
witnessed two i mportant event s i of offshbre oilcount r
estimated to be commercially viable and the introduction of a maiden eurobond issue of 750
million USD. The authorities increased the VAT rate from 12.5% to 15% with the additional 2.5%

ear marked to finance t heance caneme.r The fiscal npasitiono n a |

deteriorated as the country went through the 2008 general elegtibrike deficit reaching almost
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7% of GDP financed partly from the eurobond proceeds issued in late 2007 and divestiture receipts
from the sale of Ghan&elecom (a public telecommunications company) to VodatbiteThe
economy was destatsid as a result of the highly expansionary fiscal policy stamid the GFC

in 2008 that was charactsed by large currency depreciatiandhigh inflationas discesedearlier

in section2.42.

The newly elected government that took office in January 2009 sought-géard®IF~sponsored
Poverty Reduction and Growth FacilitPRGH aimed at macroeconomic stability anchored in
fiscal consolidation. The credibility of the policies implemented under the PRGF programme
would underpin a disinflation process; inflation declined from 18% at the end of 2008 to 8.6% at
the end of 2010 despithe budget deficit remaining stubbornly above 6% of GDP over the same
period. Fiscal performance was undermined largely by the implementation in 2010 of the Single
Spine Salary Structure (SSSS), a new wage policy that sought to remove the existing wide
d sparities in the governmentds wage structure
significant jump in the fiscal wage bill, absorbing about 50% of tax revenue over the next several
years. The year 2010 was also a watershed moment for eegeministration in Ghana in that

the separate revenue agencies were consolidated into a single revenue autho@tyarthe
Revenue Authority GRA), with separate divisions overseeing domestic revenue and customs.
Another important development with impditions for fiscal policy was the rebasing of the national
accounts in 2010, which resulted in per capita income exceeding 0@Dthereby moving the

country into the lower middiencome bracket. As a result, the country no longer qualified for the

34 This figure was much higher at 11.5% (see Loloh, 2011). The lower figure reflects the rehasiiogalfaccounts
in 2010 with 2006 as the base year.
35 The divestiture proceeds were some USD800 million (GH¢998 million).
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development assistance usually reserved for-loaome countries. In 2011, Ghana embarked on
commercial oil production with the expectation that it would provide additional resources to
support governmentods devel opment e lrgalymeglacedd e s p i t
the withdrawn development assistance. As a result, there was little net improvement in overall

government finance¥.

In patterns mirroring previous election cycles, fiscal policy became excessively expansionary in
the runup to the P12 general elections with the budget recording a deficit of over 12% of GDP.
The resultant fiscal stress was amplified by a protracted energy crisis, which complicated the usual
postelection fiscal adjustments despite a further 2.5% increase in VAT.5846lin 2013. The

fiscal balance would remain in douklde&it deficit in 2013 and 2014 as the pace of economic
activity swiftly began to slow down. The local currency came under severe pressure depreciating
over 32% in 2014, which weighed heavily on thercaur y 6 s e xt er nal debt and
significantly above its mediusterm target so that it reached 17% at the end of 2014 from below
9% at the end of 2012. With the economy teetering on the edge obéofuh crisis, the authorities
hesitantly ageed to adopt a threeear IMFsupported ECF programme in 2015 to lend credibility

to its own homegrown policies. The ECF programme would largely help restore fiscal stability in
2015 with the budget deficit improving to about 6% of GDP by-20ithb from wer 10% of GDP

in 2014. The second year of the ECF programme coincided with the 2016 election cycle and the
fiscal imbalances recurrddee figure 2.9)forcing the IMF and the newly elected government to

renegotiate the programme. This was concluded ssftdly at the end of 2018 placing both the

36 |t is not surprsing that the country recently launched the Ghana Beyond Aid agenda and also issued several
eurobonds to help support its development agenda.
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fiscal position and the macroeconomy on a firmer foatimgconomic growth and inflation began

to trend favourably

2.4.4 External sector reformsand performance

Despite profound external sector reforms over ghevious two decades, as discussed in the
preceding section, Ghana entered th& @&intury without liberating its capital account. This
inhibited crossborder financial transactions and limited the ability of the financial sector to fully
support the eanomy. As part of a second wave of financial sector reforms undéiirihacial
Sector Strategic PlafirINSSB, launched in 2003, the Foreign Exchange Act 723 was passed in
2006. The Act repealed and replaced the Exchange Control Act 71 of 1961, whicbematihe

legal foundation for capital controls in Ghana. With the capital account now lgeekachana

had effectively positioned itself to compete with its regional counterparts for capital inflows to
support the critical investment needed to achiecelatated economic growth. The phenomenon
of capital flows came to the fore in the ”R2600s as lower interest rates in advanced economies
triggered capital outflows in search of yield in emerging markets and developing countries,

including Ghana.

In the case of capital account transactions, restrictions on external loans between residents and
nonresidents, as well as restrictions on the issuance and transfer of securities, were removed.
Other restrictions were initially maintained. For example,-restlents were only permitted to

invest in money market instruments with tenors of at least three years with the added constraint
that such investments had to be held for a minimum of two years. In 2015, theeirsoned

restriction was relaxed to two yeashile the latter was completely removed as it was seen as a
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form of capital control. Though Ghana had launched its capital market in 1990 by establishing the
GSE, capital restrictions limited its growth as foreign investors could not participate inrtket ma
by way of buying equities. Foreign participation in the capital market also became possible with

the lifting of capital controls in 2006, making the GSE deeper and more liquid.

The capital account liberatition led to a surge in FDI inflows into Giea In 2005, a year before

the promulgation of the Foreign Exchange Act 723 of 2006, net FDI inflows into Ghana were 1.4%
of GDP. These more than doubled by 2006, the year the Act was passed. At the peak of the GFC
in 2008 and 2009, net FDI flows into Glaaaveraged more than 9% of GDP as capital flows into
emerging markets and developing countries increased dramatically in search of higher yields amid
plummeting interest rates in advanced econoifi€Despite slowing down somewhat in recent
years due tahe start of interest rate nornsaliion in the US in particular, net FDI inflows into
Ghana now constitute more than 5% of GDP on average-ré8ient participation in the
domestic money markets has also picked up, averaging more than 30% of thatsbéalding

stock of domestic debt in 281 Despite the apparent benefits from the capital account
liberalisation, an important drawback has been the sensitivity of the exchange rate to these flows
and other external developments. As discussed in sectdd) the exchange rate depreciated
sharply in the aftermath of the GFC and during the oil price shocks and energy supply shortages

of 2014/15 adversely impacting both inflation and real grogghe figure 2.Q).

371t is entirely conceivable that a large proportion of these inflows were portfolio flows into the financiagtaark

which are highly movable WS | & & A yrathSrlthare geridelirRestment in productiwapacity which is

more permanent.
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Trade has been more volatile in receémes
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Figure 2.10: External sector performance (20012018)

As noted in section 2.2, Ghana made a successful historic entry into the international capital
market by issing its maiden sovereign bond (eurobond) of USD750 million in 2007, just a year
after completing the HIPC process successfully. Ghana had thus transformed itself from an aid
dependent HIPC economy in the previous decades to a vibrant economy with actiess t
international capital market in the second half of 2000s. Several successful sovereign bond issues
have since been conducted on the back of dwindling official foreign assistance and robust
economic performance. These bonds are traded on the GSEmndble international trading

platforms such as Bloomberg and Reuters, enablingsbliyspreads to be computed in order to
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facilitate international comparison. Trade on these platforms also makes those bonds more liquid
and therefore more appealing taemational investors. No doubt these developments have

allowed the country to raise the needed resources from abroad to support critical investment
locally. However, the country has been exposed to the vagaries of the international financial
markets, whib increased the risk of severe exchange rate shocks as foreign investors are quick to

prematurely redeem and repatriate their investments.

Box 1: Selection of external sector variables

US Federal Funds Rate

The US Federal Funds rate is selected as a proxy for foreign monetary policy shocks. Thi
is influenced by the fact that Ghanaods
other economy. Until its floatation in 1992, the Ghana cedipegged to the USD. In additiop,

the USD has been Ghanads main trading cyrrenc
sterling operating as cross rate currencies to the USD. This suggests that changes in the federal
funds rate is likelytoexegr eat er i mpact on Ghanads eclonomy
England (BOE) or European Central Bank (ECB) policy rate. For example, when the US Federal
Reserve announced in 2014 that it was embarking on policy normali&stiene was a significa
capital outflow from developing countries including Ghana as foreign investors rebalanced their
portfolios in favour of US bonds. The policy normalisation also led to tight financing conditions
for emerging markets and developing countries including &haéhis, no doubt, contributed to

the sharp depreciation of the cedi witnessed in 2014 and 2015 as discussed in section 2.4.2.

choice
conom

Il n addition, Ghanadés economy has been i stor
services quoted in the USD. For exdeypnost major hotels and auto dealerships in Ghana either

guote their rates in the USD or link rates quoted in the local currency to the USD. With the capital

|l i beralisation in 2006 and Ghanaods subesaEquent
funds rate has had more visible impact on the movements in the cedi/USD exchange rate as foreign
investors are quick to rebalance their portfolios. In addition, commercial banks in Ghana grant
foreign currency loans, usually in USD, to their cust@n€mn average, the$ereign currency
loans constitute about 30% of net advances, meaning that movements in the cedi/USD exchange
rate raise the debt of the borroweérke foregoing justifies the choice of the US federal funds|rate

as a proxy for foreign ometary policy variable.

OECD GDP growth rates
The choice of OECD GDP growth rates as d8 prox
attempt to capture foreign demand conditions across a large spectrum of the global econpmy that

encapsulatesthrmaj or destinations for Ghanabés primary

39 The policy normalisation was an attempt by the US Federal Reserves to raise the federal funds rate from its zero
lower bound to a more normal level and reduce thesetspurchase programme under its quantity easing (QE)
programme
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fairly distributed across the key economic regions of the vidKdrth and Latin America, Europ
Middle East, Asia and OcearfAaThe OECD economic bl oc knosh
industrialised countries whose demand conditions have usually been responsible for thg
bust behaviour of key commodity prices
export commodities are cocoa, gold and more recently crude wilth® eve of the start ¢
commercial oil production in 2010, the exports of cocoa and gold amounted to USD 1
million (17.5.% of GDP) and accounted for over 75% of merchandise exports. On average
and gold account for about 70% of merchandiggoas from Ghana. With oil coming on streg
in the second half of 2010, the share of the three commodities in merchandise exports ha
to an average of 80% between 2011 and 2018. On average, the three primary com
constituted about 20% of GDbetween 2011 and 20{Bank of Ghanaar).

I n the past, slumps in the prices of <coc
in 1982/83, 2000 and 2008/09 have coincided with aggregate demand shocks in the indus
world. Thisi s because the OECD countries accol
exports to OECD countries accounted for

from about 51% in 2005 due to the emergence of China and India as key egpoatdagBank
of Ghanavar). AbraduOt oo and Wall ey (2019) contend
US, UK and the Euro area (key OECD economies) with exports to the three economic|
accounting for over 34% of GDP in 201@espite the dropn importance in recent times, (
aggregat e, t he OECD group remain the ma
growth rates as a proxy for foreign demand, the study is able to capture a significant s(
foreign demand fxportsc@imaditiasbs pri mary e

Crude oil prices

Ghana discovered oil in 2007 and began commercial production in 2010. Yet, oil imports
a significant proportion of the country(
peak of the prolongedextricity supply shortages in 2014 shot up to USD 3,694 million (25
of total imports) from USD 2,236 million (20.5% of importe)2010(Bank of Ghana var) As
explained in section 2.4.2, this ex eslleadin
to substantial depreciation of the local currency along with other macroeconomic malais
high oil bil l in recent times is part]ly
produced crude oil for domestic consumption. Asslteof refinery challenges, the crude
produced in Ghana is sold on the international market while the country relies on imported
fuel for domestic consumption. Il n addi ti
in favour of themal power due to challenges with hydro power and the expansion in the ecq
Conversely, as a commercial oil producer, variations in crude oil prices have had cas
i mplications whereby the countryds Migher oil:
prices and worsen in times of price falls (Dogah, 2015). This makes crude oil price an im
external sector variable and a candidate for the investigation of the effects of external sh
Ghanabs economy.
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2.5Summary

This chapter traced the evolution of macroeconomic policy and outcomes in Ghana with particular
emphasis on monetary, fiscal and external sector policies. In broad terms, macroeconomic policy
in Ghana can be delineated into three phdseke period betwee 1957 and 1983 when
interventionist policies prevailed; the period of economic reforms (between 1984 and 2000) when
market reforms were undertakéand monetary aggregate targeting was introdueed) trade
restrictions lifted; and the period aft2d00, which coincided with capital account libesation

and the introduction of IT as monetary policy framework

At i ndependence, hopes wer e hi fgundatiormswere@iua na 6 s
including the establishmemwf key institutionssuch as the Bank of Ghana to be responsible for
monetary policy Hope would soon give way to despair following the overthrow of the first
president. The subsequent political instability that ensued during the g@&f@nted the pursuit

of coherentnonetay, fiscal and external sector policigsiscal policy was distinctly expansionary
during this period and was usually accommodated by monetary pMiogetary policywas
conducted under a regime of direct credit controls where the central bank regiudatackrall

amount of credit advanced by commercial banks and determined the sectors that received credit
with ceilings on the credit interest rat&xternal sector policies were essentially inward looking
characterised by trade restriction policies, mpart substitution strategy and exchange rate
controls.As a result of these domestic policy missteps, the economy was susceptible to exogenous
shocks such as the two oil price shocks of 1973 and 1974, slumps in commaodity prices in the late
1970s, the repgaation of over one million Ghanaians from Nigeria and the 1982 droughts and its

associated bushfires t &ndtforests.aBy aagyel@80s theeecogomnu nt r y
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wasonthe verge of collapseharacterised by declining output, high anthtile inflation, severely
overvalued exchange raw@iminishing tradexnd shortage of basic goods emanating frowort

controls andentseekingoehaviour.

The economic decay that resulted from these financially repressive policies motivated ttomadopt

of comprehensive economic reforms that would involve the lilsatedn of theexchange rate
regime externaltradeandfinancial sectoras well aghe introduction of indirect (markdétased)
instruments of monetary policy. After a decade of reforrhar@ adopted monetary targeting as

an anchor for monetary policy based on the conviction that a stable relationship existed between
money supply and inflationThe recurring fiscal imbalances also witnessed a measure of
containment as economic reforms ga#d pace and revenue collection improved. There were also
significant external inflows to support the reforms progarhi ch woul d r ai se t
external indebtednes®s a result of these reforms, trade improved dramatically reflected
positively onthe domesticeconomy Growth rebounded strongly averaging almost 5% between
1984 and 2000. Inflation and inflation volatilities declined consideraidyvever, both external

and domestic shocks occurred in 2000, leaving the economy badly battered aeutl ah mgyent

reforms.

With new government in power in early 2001, a comprehensive analysis was undertaken to
determine the fundamental causes of the macroeconomic imbalances that occurred Tin000.
obvious culprit was the existing macroeconomic management framework that allowed large fiscal
imbalances to be almost automatically accommodated by monetary policg.case of monetary

policy, an identifiedbreakdown in the relationship between mprand inflation motivated the
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adoption of IT as the anchor for monetary polidhe legal framework that allowed for the
adoption of the IT framework also resolved the issue of fiscal dominance by limiting central
government borrowing from the central Bahence the rest of the domestic economy in a given

fiscal year.On the fiscal front, the country agreed to access debt relief under the enhanced HIPC
initiative in order to reduce its external debt burden. This was expected to resolve the issue of
persigent fiscal imbalancesn the case of external sector, capital account restrictions were lifted
during this period to enable the country take advantage of cheap foreign capital flows in search of
higher yieldsThese reforms gincided with more macroecomic stability, a dramatic slowdown

in inflation, and a reduction in inflation volatilitf.h e dr op i n the | evels anc
macro variables during the I T period is consi
and volatilities ® macroeconomic variables in general tend to decline following the adoption of

an IT frameworkHowever, the GFC, start of commercial oil production, oil price shocks, and
energy supply shortages were some key events that shaped macroeconomic outcagéseduri

20022018 period.

The question igDo these reforms impact the transmission of monetary, fiscal and external shocks?
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Chapter 3: Theoretical and empirical literature

[G]iven that the structure of an econometric model consists of optiewsion rules of economic
agents, and that optimal decision rules vary systematically with changes in the structure of series
relevant to the decision maker, it follows that any change in policy will systematically alter the
structure of econometric model (Robert Lucas, 1976)

3.1 Introduction

This chapter surveys both theoretical and empirical literature on tigertission of both domestic

and external shock®omestic shocks include aggregate demand shocks, changes in technology,
changes in labowsupply, bad weather, natural disasters, new discoveries such as oil (e.g. in Ghana

in 2007), and domestic policiésfiscal, monetary and structural. External shocks, on the other
hand, may manifest i n movement s evolatiltypcamtal o n o my ¢
flows volatility, variations in the world interest rate, shifts in foreign demand and changes in
commodity prices. After this introductory remark, section 3.2 surveys the theoretical literature

with the empirical literature containéa section 3.3The summary and synthesis of the literature

review is taken up in section 3.4.

3.2 Survey of the theoretical literature

This section surveys the theoretical literature on the transmission channels through which
monetary, fiscal andxternal shocks impact the real economy. The successive reviews cover the

theoretical literature on the monetary transmission mechanism, the fiscal transmission mechanism
and the transmission of external shocks. It ends with a discussion of potential afacisanging

transmission mechanisms.
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3.2.1 Monetary policy regimes toolsand transmission mechanisns

This section commences with a comprehensiigeussion of the evolution of monetary policy
regimes with focus on the main surviving frameworks of monetary targeting regime and its
acclaimed natural successor, inflation targeting framewisignetary policy tools also find space

in the theoretical suey. Given that changes in the policy framework can alter the transmission
mechanism, the theoreticglirveyalso discusse$i¢ monetary policy transmission mechanism(s)
(MPTMs), focusing on the main transmission channels of monetary policy, namatgdit®nal

interest channel, the exchange rate channel, the asset price channel, and the credit view channel.

The section concludes with a summary.

3.2.1.1Monetary policy regimes

One of the few consensus among economists in recent times has been the bplieétbttbility

should be the overriding objective of monetary policy over the long term. Yet, fierce disagreements
remain over how monetary policy should be conducted in the pursuit of the price stability
objective.This section discusses the sourcesuxth disagreemestand how it gives rise to the
different monetary policy regimes. The review will then focus attention on the different regimes,

detailing their respective key characteristics as well their strengths and weakness.

3.21.1.1 The useof a nominal anchor
A nominal anchomay be thought of as a nominal variable that is used by central bankers to secure
the price level such as the exchange rate, the money supply or the inflatiohccateling to

Mishkin (2006), a nominal anchor is an essdcbmponentor successfubperation of anonetary
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policy regime as it serves a constraint on the value of money in the domestic ecdhaemy.
because a nominal anchor allows the price level to be unigatplished, a prerequisite for price
stability, and pays a crucial role in promoting price stability through its ability to help tie down
economi c agent so darpxamptelevin(2Mpscontehded thafaih isgontaotn .
practical test for central bankers is their ability to accwyaisbese c onomi ¢ agent so
about the transparency and credibility of the nominal andhare broadly, a nominal anchor can

help reduce the timmconsistency problem of Kydland and Prescott (1977) and Barro and Gordon

(1983) by constraining disetionary monetary policy actions.

Moreover a monetary policy regime or framework is described by the nominal variable that is
used as its nominal anchor. In practice, the exchange rate, money supply and inflation rate are the
three keyvariables that have been used as nominal asclAar a result, there are thresain
monetary policy regimes exchange rate targetimggime (with exchange rate as the nominal
anchor), monetary targeting regir@ith money supply as the nominal anchaijd inflation

targeting regiméwith theinflation forecast as the nominal anchor).

3.21.1.2 Exchange rate targeting regime

Exchange rate targetimgprobably the earliest form afonetary policyegime It usually involves

fixing the value ofalocal currency tea commodity, say, gold as was the case during the gold
standard. In recent times, exchange rate targeting regimes have entailed setting the value of the
local currency to the currency ofi@ore maturglarge, low inflation economy. The objective is to
nudge the inflation of the adopting country to ultimately drift toward the inflation of the anchor

economy. In other instances, countries adopt a peg or crawling target whereby the domestic

70



currency is pemitted to weaken at@nstantatein order that their domestic inflation rate remain
above the inflation rate of the anchor economiye higher domestic inflation relative to the
inflation of the anchor country may lead to real exchange rate apprecraa&ing domestic goods
more expensive. This may prompt a fall in demand for domestic goodsedam@aggregate
demand pressures and lifting pressuifedmmestic pricegMishkin, 2006 Agenor & Montiel,

2015.

One obvious advantage of the exchangeteatgeting regime is that the domestic country is, in a
sense, Aborrowingo the credibility of the mor
anticipated credibility is indeed bestowby domestic economic agents via anchored inflation
expectatios then inflation is likely to be brought under contf®econd, a regime of exchange

rate targeting delivers an automatic monetary policy rule that circumvents the problem-of time
inconsistency. That is, under exchange rate targeting regime, centrald@mniothave a lot of

leeward to pursue loose monetary policy for the purposes of achievingtestmorémployment

gains, a recipe for timmconsistency. Third, the exchange rate targeting regime can be easily
understood by the public due to its simplicand clarity.Unsurprisingly, some industrialised
countries such as France and UK have successfully used the fixed exchange rate regime to bring
inflation under control by fixing the value of their respective currencies to the German mark. Some
emerging eonomies such as Argentina have used the exchange rate targeting regime to quickly

contain their spiralling inflation rates.

However,the exchange rate targetirggime is bedevilled with serious problems. First, countries

that adopt the exchange rate targeting regime are no longer in a position to pursue independent
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monetary policyi they surrender their independence to the ancho country. The domestic economy
is unableto use its own monetary policy firepower to react to shocks hitting the domestic economy
independenof the $iocksaffectingthe anchor country.Similarly, shocks that hit the anchor
country are directly transmitted to the domestic economy oftigeting country as variations in
interest rates in the anchor economy trigger an equivalsrest rate variation in the targeting
economy. Mishkin (2006) cited tloase of the German reunification anditiheease in long term
interest rates on Germaéondsdue to theneed to rebuild East Germarihe higher interest rates

in Germany was directly transmitted to France and UK who were members of the then Exchange
Rate Mechanism (ERM), implying that their monetary policy stance was tightet thanld have

been without their membership of th&K. The outcome was a slowdown in the pace of growth

and a pickup in unemployment in the targeting countries, especially France.

Obstfeld and Rogoff (1995) contended that exchange rate targeting makes couhtaesbie to
specul ative attack on their currencies. Ar gen
currency board arrangements have often being cited as a classic case of speculative currency
attack. In the case of emerging markets and dpiredocountries, the exchange rate targeting

regime is muctriskier due to its financial stability concerns. Finally, if not conducted properly,

the exchange rate targeting regime may lead to severe overvaluation of the domestic economy,
affectingthecoumty 6 s export competitiveness with dire

This was the situation within the SSA region including Ghana in the 1970s and much of the 1980s.
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3.2.1.1.3 Monetary targeting regime

Monetary targeting is premised on theonetarist proposition that links inflation to monetary
growth as captured vividly in Friedmands f amo
a monetary phenomenondé. This implies that a c
depemnls on its ability to constrain the growth in money supply to levels necessary to keep the
macroeconomy in both internal and external balance. However, central banks are typically unable

to control the money supply directly and so they rely on a plethotadafct instruments,

including OMGs, reserve requirements, rediscount facilities, and repurchase agreements (repos).
These instruments enable central banks to affect the monetary base (seen as the operational target),
which then affects the broad moneypply, which is treated as the intermediate target and,

ultimately, the final target, namely prices (see figguB.

Operating Intermediate
: target, e.g. . o
Insm(gl]ﬁgt’ targe, e.. short N barr(’)gfd’nelc%ﬂey Ultimate objective, e.g.,
e.g., term nominal _l/ supply prices (inflation)
iterest rate

Source: Adapted from Horska (2004).

Figure 3.1: Monetary targeting framework

According toMishkin and @vastano (2002 amonetary targetingegimeaimed at price stability

consists othree keyfeatures (i) dependencen evidencederived frommonetary aggregdt® as

basis for theconductof monetary policysuggestig a stable relationship between money supply

growth and inflation as predicted by the quantity theory of mofigyannouncement of tardef
formonetary aggregat®as a gui de t o economic agenamld forr

(iii) presencedf someform of accountabilityprocedurehatensureshe monetary targee not
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systematically missed\ feature, which is relevant to other regimeshatmonetary policy is not
subservient tdiscal policy i absence ofiscal dominancerecludes disalerly money supply
growth rates and thepresence of a flexiblexchange ratsystem to ensure that the country does

not suffer the loss of independent monetary policy.

In the presence of the above mentioned features, monetary maityaim to achieve a
predetermined money supply growth rétee intermediate objectivepnsistent with its medium

term inflation objective One advantage of the monetary targeting regime is that monetary
aggregates data are readily available within feseke and can help transmit instant signals to
markets and other economic agents regarding the monetary policy stance. Therefore, it can be
easily verified if the central bank is committed to meeting its inflation objectives, a key ingredient
for anchoringinflation expectations. An embedded advantage is the promotion of practically

instantaneous accountability for monetary policy with a view to keeping inflation low and stable.

Despite these potential advantagdse tnonetary targetingramework demandssufficient
knowledge of the parametedgscribingthe moneydemandunction However,for an economy
experiencingapid financialiberalisation these parameterpdrticularly,the interest elasticity of
demand formoney)are likely tobe extremelyunstable.In that casethe relationshipbetween
money supply the intermediate targeandinflation (the final objectivgis unstable suggesting
that dynamics in money supply no longer contain sufficient information to predict fitiaten.
Converselyduring the period dfisinflation,money demanthayundergdarge ancerraticswings
and as a resujtunderminethe information content of motay aggregate$or future price

developmentsThe foregoing discussion implies thataefy on money supply to glean information
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to predict future inflation is potentially dangero@égenor & Montiel, 2015).This was why
several advance economies and some emerging markets and developing countries abandoned the

monetary targeting regimes gtag in early 1990s in favour of the inflation targeting regime.

3.2.1.1.4 Inflation targeting regime

The IT framework traces its roots to8®Bw~hen New Zealand became the first country to adopt it.

By then, evidence of a breakdown in the relationship between inflation and the growth of money
supply had emerged in advanced countries, prompting a number of them to shift from monetary
aggregate tgeting to IT as a monetary policy framework. Canada was second to implement the
framework in 1991, followed by the UK in 1992, Finland and Sweden in 1993, Spain and Australia
in 1994, Israel in 1997 and South Africa in 2000 (Hammond 2012). The GFC, whgdred the
implementation of unconventional monetary policies in most advanced countries and some
emerging market economies, might have slowed down the adoption of the IT framewerk post

2008.

According to Mishkin (2001), IT comprises five key ingredients
i. A public announcement of mediutarm numerical targets for inflation;
ii.  Aninstitutional commitment to the primacy of price stability as the-temm objective of
monetary policy to which all other objectives are subordinated,;
iii.  An information inclusive ta@ in which several variables (with monetary aggregates
playing a diminished role) are relied upon in positioning the instrument of monetary policy

(conventionally the bank rate or discount rate);
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iv.  Improved transparency in the conduct of monetary poliagooymunicating to the markets
and the public the considerations (indicatariables, objectives, strategies) that led the
central bank to take a particular policy (bank rate) decision; and

v. Increased accountability of the monetary authority in achievingifiation objectives.

Mi shkinds view of the I T framework suggests t
implementation of the framework. These preconditions can be divided into two broad categories

on the basis of their level of importaricbasic requirements and additional or other requirements.

The basic requirements are the conditions needed for implementing an IT framework effectively,
including sufficient central bank independence, the absence of fiscal dominance and an explicit
commiiment to achieving price stability in addition to a smmmitment to extra nominal
objectives. The additional prerequisites are those factors that are not absolutely necessary for
launching IT, but they significantly improve the likelihood of its succégsiplementation. These

include weltdeveloped financial and money markets, public support for price stability, reasonably

low inflation to start with, and the ability of the monetary authority to model and predict inflation

and other key macroeconomic idoles (Horska, 2004; Bawumia et al., 2008).

In IT, the policy instrumenit usually a shorterm interest raté is altered to retain the predicted
inflation for the given time horizon at the desired medienm target! The extent of the alteration

in the policy instrument is influenced by the estimated gap between forecasted inflation and the
desired target inflation, and knowledge of the workings of the monetary policy transmission

mechanism. This makes IT a forwdabking framework of monetary polidgee figure 2.4).

41n the case of Ghanghe adoption of the IT monetary policy meant thiaterest ratereplaced the monetar
base aghe OTI
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Monetary policy Inflation forecast, Medium term inflation
mstrument, e.g., short term :> derived from a macro :> target

Source: Horska (2004).
Figure 3.2: The inflation targeting framework

IT is founded on the assumption that the central bank has adequate knowledge of the MPTM

other words, the central bank mustdi#e to reasonably and accurately determine how inflation

(final goal) reacts to changes in the interest rate (monetary policy instrument), and also be well
informed about the various channels through which policy decisions are propagated. Based on
Mishkinbs advice (see item iii in Mishkinds defin
based on several macroeconomic variables whic

relevant for future price developments.

In the spirit of Horskg2004), an IT framework can be specified as:

Q1 0% Tm “° I Oofm o éé6éééé. 3”2

where “Q is the shorterm nominal interest rate (i.e., the monetary policy instrument),

oY JTm “F denotes the deviation of the forecasted inflation, , from the desired

inflation target; © , with the inflation forecast grounded on ahiatlusive information sety) ,

available to the monetary authority at tilméBy incorporating all the available information, the
forecasting framework can be appropriately catesgod as a o6r ati onal expec

termo ¢ indicates the farcast horizon and typically ranges betweer248nonths (i.e., 8

quarters). The parameter captures interest rate elasticity of inflation deviation or it indicates to

42 Admittedly, equation (3.1is a fairly conventional Taylor rule equation.
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the central bank the magnitude of the change in interest rate necessary to emgipsecentage

point change in the inflation gap. The té@wAm  « denotes forecasted gaps (i.e., forecast
value,O w¥m , minus equilibrium valuegs ) of other relevant macroeconomic variables such

as the output gap, while indicates the importance that the central bank places on other gaps in

the model. It is noteworthy to indicate that the paranjetés an important component in the IT

literature in that its assigned value indicates the type of IT framework pursued by thebaekra

For example,if assumes the value of zero, the framew
the central bank focuses solely on eliminating the inflation gap and does not consider other
macroeconomic gaps such as the output gap. HoweVerisfgreater than zero but less than one

(.e.,mm T p), the frameworkischaracteeid as oO0fl exi bl e 1 Té in that

to both the inflation gap and other important gaps such as the output gap.

The framework outlined in equation (2las been criticised by, for example Clarida et al. (2000),
who contend that it is too restrictive in its description of the variations in the actual monetary
policy rate. By assuming that monetary poliopkers are only forward looking in their
dispositbn, the specification overlooks the inclination of central banks to smoothen variations in
the interest rate. Woodford (1999) encourages central banks to concentrate on limiting the
volatility of the monetary policy instrument (i.e., the interest rate)eADiphanides (1998) favours

a gradual response by central banks to shocks due to difficulties in understanding the nature of the

shock hitting the economiy pure economic shock, or measurement error, or a combination of
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both® Centr al b a n kas 8moqthing thanges nirc iatereft rates emanates from
uncertainty about the impacts of abrupt changes in interest rates (Sack, 1998) and fears of disorder

in financial markets (Goodfriend, 1991).

Consequently, equation (2.4) can be seamlessly modifigatdoporate interest rate smoothing,
as follows:

Q1 0“ Tm “° I Omfm ¢ 1 Q é66é6ééé.37

where all variables are as previously defined except for the inclusi@n aihich represents the
level of shoriterm interest rate in the previous period and the parametehich captures the
degree of interest rate smoothing (or policy inertisbackwardlooking expectations) and is
typically less than unity (i.€., p .*If the economy is populated mostly by forwdeodking
economic agents, will be fairly small (if it is less than 0.5 the central bank is highly credible),
implying that asmall response to expected inflation should be sufficient to steer inflation back to
the central bankés desired target . -loGkmgpyiver sel y
is relatively large (i.e., closer to one and the central bank is ledbl@) and a more aggressive
posture may be warranted in the short run to steer inflation back to the desired +regdiyrath.

A typical value fof in the empirical literature ranges between 0.7 for advanced economies and
0.9 inemerging market econaes EMES), pointing to slow adjustment of policy rates to their

target level (see Hofmann & Bogdanova, 2012).

431t would appear sloppif centralbanks were to continually adjusiteir policy stance (the level of their policy rate)

in the light of continually changingpectations as shaped by continual change in the current inflation gap and other
gaps. The central bank obviously changes its policy interest rate intermittently, if only to see whether gap changes
are persistentAs a result, central banks strive to detene the length of time it takes for policy decisions to have
their full impact on the economy (i.e. the transmission lags).

44 5 also captursthe credibility of the central bank in that when economic agents perceive the central bank to be

credible, they tend to be more forwaildoking informing expectations.
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The adoption of IT has been observed to coincide with the decline in both levels and volatilities of
inflation, improvement in output volatilitydecline in the pashrough of exchange ratén
addition inflation expectationgppear to béetter anchored with lower inflation persistencéTlin
countries than in nefil countries IT also appears to have ameliorated the impaatflation

shocks That is, with a better anchored inflation expectations, the IT framework seems to be able
to greatly minimise the second round effects of shdakspite theeobservedutcomeof the IT
framework, critics mainly within academisee Fredman & Kuttner, 1996; Friedman, 20@G4)d

in nortIT central banks suchsthe Federal Reserves (d€ehn, 2003; Meyer, 2004) contended

that a firmer devotion to a rigid policy rule would elicit greater output volafilishkin, 2006;
Kuttner & Posen, 202; Agenor, 2019)This criticism ismisplaced because the IT framework does

not impose any (rigid) rule on the central bank; it merely requires the central bank to employ all
information available to it to ascertain the appropriate policy choices tovactiie desired
mediumterm target for inflation. Unlike other monetary policy regimes, inflation targekes

not restrict the central bank to ignore other potential useful information and rely on just one of
themi it uses all available information! Ipractice, IT involves considerable degree of policy
discretion and the exercise of judgement that leaves substantial scope to achieve price stability

without igniting output volatility.

3.2.1.15 Monetary policy regime without an explicit nominal anchor
A monetary policy regime can exist without an explicit nominal anshohn as inflation, monetary
aggregate or exchange rae was the casa the USA prior to 2012Such a regime is usually

predicated omn implicit nominal anchor such as an overridinny to control inflation over the
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long term underpinned by a coherent policy strategy. The framework also entails a forward
looking behaviourcharacterisedy painstaking monitoring for traces ahy future inflation
combined with occasional preemptivelipg actions against any risk of inflatioWvhile the
framework permits the pursuit of multiple objectivéds absence of an explicit nominal anchor

may undermine efforts aimed at anchoring inflation expectations

3.2.1.2Monetary policy tools

3.2.1.2.1 Introduction

Central banks may implement monetary policy by either acting directly through their regulatory
powers or indirectly through their influence on the conditions in the money market. Monetary
policy tools can therefore be divided into broad catiegi direct instrumentgnonmarket tools)

and indirect instruments (market toolshis section focuses on the use of these policy instruments

to steer the short term nominal interest rate toward its desired target. The direct instruments of
monetary plicy is discussed in section 3.1.1.2.2 while section 3.1.1.2.3 focuses on the use of

indirect instrument.

3.2.1.2.2 Direct tools of monetary policy

Direct instruments are nemarket instrumentased by the central bank to limit or set either the
guantities (amoustof outstanding credit) or prices (interest rates) through its regulatory powers.
This is usually aimed at achieving compatibility between the instrumentifgegest rate ceiling)

and the policy objective (e.g., amount of outstanding credit) in tbroecy. The main direct
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instruments are credit ceilings, interest rate ceilings (controls), and directed lending which is

usually not for commerciahotives but rather at the behest of the central bank.

A number of reasons have been adduced to undempimsthof direct instruments. Firat]Jeastin

the short termdirect instruments are seen to be reliable in limiting aggregate credit levels, both in
terms of cost andlistribution of credit.Second, direct instruments are perceived to be fairly
uncomplicated to execute and elucidate with relatively low direct fisgsis. Third, direct
instruments tend to appeal to governments desirous to route cresiitigty specific policy
objectivesFinally, for economies with undeveloped and uncompetitive financial markets, the use
of direct instruments remains the sole sy as an interim arrangement uniistitutional

reforms permit the adoption of indirect instruments.

Despite the perceived advantages, the use of direct instruments imposes costs in terms of
inefficient resource allocationThere is also the problewf ineffectiveness emanating from
possible evasion and unfairness in its application. For example, if institutional credit ceilings are
imposed, they tend to paralyse credit distribution and constrain competitive behaviour as well as
impede the entry ofew banksin addition, the use of direct instruments has the tendency to breed
more controls as the authorities strive to prevent efforts by affected banks/institutions to outwit the
original controls. This may result in@nvoluted multi-tiered construt of credit controls and
interest ratesTo the extent it is effective, the use of direct control measures can trigger liquidity
overhang, financial repression and its attendant disintermediation. Disintermediation has the

tendency to shrink financial agseinder the control of the authorit@s funds move into informal
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financial or unregulated markets. Finally, direct instruments ultimately lose their effectiveness as

economic agents discover ways to sidestep them (Alexander et al., 1996; Cottdrellio86ta

3.2.1.2.3 Indirect tools of monetary policy

3.2.1.2.3.Antroduction

A central bank can act indirectly ®xploitingits controlon conditions in themoney market as
the issuer of reserve moneidirect instruments, unlike their direct counterparts, act via the
market by affecting the supply of and demand for bank resePeesitries move to adopt indirect
instruments as parts of measures aimed at liberalising the financial sector from ¢heschift
financial repression. There are three main types of indirect instrunie@MOs, reserve
requirements, and lending facilitieBhe discussion itthis section is based on useful synopses

provided by (Van Eeghen, s.@&inseil, 2004b; Cecchetti & Dystat, 2009Gray, 201}.

3.2.1.2.3.20pen market operations (OMOS)

Broadly, OMOsare the buying and selling operations conducted by the central bank with banks
and/or nonbank public at the behest of the central bahét is, the central bank purchases
financial indruments when it desires to enlarge the cash reserves of banks and sells financial
instruments when it desires to shrink the reserves. To the extent that interbank settlements are
invariably conducted in caska central ban& open market sale instigates loss of cash,
reduction in the babybanls, wiiletpopen imarket bapromptdecash cent r
gain(i . e. , i ncrease i n the UytebdaskElo tieceptensthatte at t

settlanents are effected via bank deposit transfeesptitcome of OMOis irrespective of whether
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it is conducted with the nonbank public or with the bafkere is a subtle difference though in
that OMOs conductettiroughbanks alters only the cash reservBlsanks withthestockof money
unaffected while OMOs with the nonbank public alters both the cash reserves of banks and the

stock of money.

Currently, central banks perform the portion of their OMOs via repurchase agreements (repos)
whereby theysell (purchase) securities to (from) the banks with the pleédgesversethe sell
(purchase) at a prescheduled future p(repo rate) varying between one day and a couple of
weeks.Thus, repos may be thought of as loans collaterised by securities. Most medeai

banks including the BOG perform repo transactions on a weekly Bysits shoriterm nature,

banks cannot rely on repo transactions to meet their morgdomgcash requirements.

3.2.1.2.3.35tanding facilities

The second tool central banks usedtoa f | uence banksd cash reserve
Unlike OMOs, the standing facilities are usually at the behest of the banks and not the central
bank. Standing facilities may come in three types. The oldest of the three being the discoynt facilit
which allowed banks to acquire the greater part of their cash reserves from the central bank
between the 1800s and World War | (early days of central banking). The discount facility permits
banks to obtain cash through the sale of their bills to theaddrgnk at a discount with the rate
appropriately termed the discount raiéith repo transactions more fashionable among central

banks nowadays, the discount rate has collapsed into a repo rate. Consistent with the previous
discussion, a repo discounamisaction is normally conducted through a weekly auction. Unlike

repo transactions, the repo discount transaction can be used by banks for moeemoogsh

84



requirements and so the central bank would typically buy government bonds outright from the

banksinstead of using repo transactions.

The advance or Lombard facility is the second type of the standing facility through which banks
access a facility from the central bank to satisfy their unusual cash requirements as they come
under a certain form ofistress®® This is where central banks derive the lender of last resort
(LOLR) functionby supporting distressed banks. In normal times, the Lombard facility deals with
cash requirements of given banks needing special additional support. The Lombéaydnfegili

be deployed to extend cash to all banks during the periods of systemic bankindgJodsisthe
Lombard facility, the central bank can provide loans outright or purchase assets from the
appropriate banks with the interest rate on such loans ngresdlat a premium over the discount

rate.

The third type of the discount facility is the deposit facility which is aimed at absorbing excess
cash reserves with the banks through a deposit account at the central bank. This may happen when
banks receive tge unexpected deposits (late in the day) without any immediate need for its
deployment or through quantitative easing (QE) measiitesse deposit balances at the central

bank are traditionally unrequited. However, they may become requited when thé banka
attemptdo maintainthe interest rate within specified bound§.e., the corridor system) or when

the central bank conducts QE.

BT 2Y0IFINR FLOAEAGE A& yYyFYSR FFGSNI 2 { $Rdperatichs by 2anttalh  LINS &
banks.
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3.2.1.2.3.Reserve requirementRR)

Central banks can impose cash RR on banks and adjust the required reservescoumiss,

the RR is a statutory requirememntisereby banks are legally obligated to keep a specific minimum
amount of cash reserveBreviously, the minimum cash reserve was to be maintailvealys.

There were two problems associated with it. First, #iekb could not use these casbkerves for

their daily operations. Second, these reservesusarallyunrequitedandlay idle in central bank
vaults This imposed significant costs on the baaksl could show up in interest rates (low
deposits and high heling rates)In response to these challenges, most central banks use a reserve
averaging system whereby banks are required to maintain an average minimum cash reserves over
a maintenance period, typically a duration of one month as in South Affités means that the

cash reserves can fluctuate around the required minimum so |@ga&eragghe minimum can

be preserved over the stipulated period.

The required minimum cash reserves to be maintainealdaykover the maintenance period is
usually @lculated as a proportion of the average outstanding deposits of the relevant bank over
the period proximately precedinpe maintenance periodlhe system is not uniform across
countries with some countries such as the US having different percentagenietang demand

and noamonetary term deposits. A distinction can be made between the required reserves and the
excess reserves (reserves held by banks above what they legally obhggdtein). Unlike the
required reserves, the excess reserves areg/ fagallableandcan be used by the banksmeet

their daily cash needs.

46 However, the maintenance period in the case of Ghana is one week.
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3.2.1.3Theory of the MPTMs

The MPTMs defines the various conduits through which monetary policy activities influence
macroeconomic phenomena, including inflation and output. The theoretical literature on the
MPTMs distinguishes four broad categories of conduit through which monetary pslicy i
transmitted to the macroeconomy. These are (1) the interest rate channel, (2) the exchange rate
channel |, (3) the asset price channel compri si
channel, which can be further broken down into (4a) the lbatknce sheet channel (or bank

lending channel) and (4b) the borrower balance sheet channel.

However,Kuttner and Mosser (2002) assert that mutual exclusivity may be difficult to establish
among the main monetary transmission channels, insistingthat e conomy és over al |
monetary policy actions will generally involve simultaneous interaction among multiple
channeld’ They however concede that any meaningful assessment of possible variations in the
monetary transmission mechanism must img@ thorough, separate examination of each channel.

The subsections below discuss the various channels under each broad category based on useful
summaries provided by Mishkin (1996), the Bank of England (1999), Dovciak (1999), Loayza and
SchmidtHebbel (202), Ireland (2005), Boivin et al., (2010), ECB (2010), BCBS (2012), and

Brinkmeyer (2014).

47 For example, lte exchange rate channel and most versions of the wealth channel are elaborations of the interest
rate channel andadd a few logical steg® the causal sequence of the interest rate channel. The credit channel,
however, specifies a different logical sequence, which is nonetheless compatible with the interest rate channel.
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3.2.1.3.1 Traditional interest rate channel

In practice, at least among central banks, conventional monetary policy actions are usually effected

by modifying the nominal iterest rate (usually a sh@érter m r at e) by the mone
policy committee to guide its daily operatidfidn other words, the interest rate that the central

bank charges banks for providing them with cash, is the operational target instr@mignT hat

rate can be set in the interbank market to be targeted by way of OMOs. The policy rate is then an
interbank market rate. The Fed, for example, sets and announces its policy r&tedsital Open

Market CommitteeROMC) meetings, whereby its poy ratei the fed funds ratetakes the shape

of an interbank mar ket rate. The European Cer
Engl anddés MPC also set their policy rates as
market operationsgflecting their respective commitments to attain desirable -kt market

rates (Bindseil, 2004a, 2004b). However, some central banks, like the South African Reserve Bank
(SARB), set their policy rate at the discount window, using OMOs not to influeacket rates

but to create a cash shortage for banks, forcing them to the discount window to have their
remaining marginal cash needs met there. The policy rate is then a discount window rate rather
than an interbank market rate. However, through the gtesaf an open discount window, the

interbank market rate is pushed down towards the discount rate as a floor under the market rate.

As witnessed during the GFC, central banks may also conduct unconventional monetary policy

operations by directly alterinthe quantity of cash supplied to the commercial banking (financial)

48 This is at variance with the fallacious reserve position doctrif®DJRmostly among some academics, which
attempts to define the operational target as a quantity variable, say reserve money. The original argument was put
forward by Meigs (1962) and populaed by Poole (1968, 1970).
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system in what has become known as*®Ehese actions are intended to indirectly affect
intermediate target variables, including the money growth rate and inflation expectationgwith th
ultimate aim of influencing inflation and output (Van Eeghen, s.d.; Borio, 1997; Borio & Disyatat,

2009; Bindseil, 2004a, 2014). When the central bank practises QE, the policy rate is set by way of

the rate that the central bank pays banks on their&xest held on deposit with the central bank.

Mar ket rates are then pushed down towards tha

holdings (Goodfriend, 2002).

The traditional interest rate channel posits that a monetary contraction broughbyabause in

the shortterm nominal interest rate (i.e., the policy rate as operational target) causes {tegriong
nominal interest rate to rise, as investors move to rebalance their portfolios of various maturities.
With nominal rigidities inhibitingprices to adjust quickly orenone, variations in the nominal
interest rate trigger variations in real interest rate. Businesses are likely to decrease their investment
spending when they resdi the increasing real cost of borrowing over all horizonse&avith the

reality of a higher borrowing cost in real terms, households will also reduce investment in
residential housing and other durables such as automobiles. These reactions by economic agents
combine to reducaggregate spending and demand, hentgut andnflation. The opposite holds

in the case of monetary policy expans{see figure 3.3)This conduit remains the workhorse of

the traditional Keynesian 8M analysis found in most macroeconomic textbotks.

49 The distinction between the use ofipe of cash (interest rate) during normal rorisis periods (conventional

monetary policy) and that of quantity of cash (i.e., reserve money) during crisis episodes as operational targets is
consistent with emerging consensus regarding operational targttuments (OTIsPisagreements over the use of
OTlstemmed from Meigs (1962) and was popuad by Poole (1968, 1970). Bindseil (2004a, 2004byjiges an

excellent summary of the disagreements.

%0 The IS.M analysis was originally formulated Hicks (1937) as hisndamentalA y § SNLINB i GA 2y 2F YS
generaltheory.
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Here, the longerm realinterest rate, which serves as the main source of guidance for business
and consumer choices, is crucial in the interest rate transmission mechanism of monetary policy
This is because expectations about the future direction of thetehorinterest rataffect the
long-term rate Given that these are lofiyed assets, households and businesses take a longer
view in acquiring such assets. Key among the factors considered are the expected real appreciation
in the value of the asset and the ldagn realinterest rateAs demonstrated by the market
expectations hypothesis of the term structure of interest rates, movements in thershiotierest

rate could influence consumer s-dermaealdntefestrams 6 e X
hence theuser cost of capitak-or example, écisions made by monetary authoritiesricrease

the target interest rateill raise the longterm real interest ratend the user cost of capital. This

will depress the demand for capital assets, leading to lowestmeat spending and aggregate

demand. As a result, output will fall and exerts downward pressurdglation (see figure 3).

The traditional interest rate channel has also been incorporated im8&iemodels founded on

wage or price rigidity and rational expectati@osas to reverse the policy ineffectiveness outcome
proposition of McCallum (1979). The DSGE models usuaNypive the derivation of behavioural
eqguations from given objective functions and constraints that optimising firms and households face
within the context othe New Keynesian (NK) models. The NK models usually comprise three
eguations comprising outputfiation and the shottierm nominal interest rateBhe first equation

is the IS curve that conneatsirrent outpui{w) to future output(O w and the exante real
interest ratd 'Q O

®w Oow 1 QO C T
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Thesecond equation is the NK Phillips curve that links the current inflatior{*ratéo inflation
expectation§O“ ) and the output gafw) intended to capture the optimal behaviour of firms
operating under monopolisticaklpmpetitive conditions that set their prices in a staggered manner
or face explicit costs resulting from nominal price changes

“ - O fw; «,f>0
The final equation is the typical Taylor rule or interest rate rule that guides thial deartk to
systematically tweak the shedrm nominal interest ratgd) in reaction to variations in output
(w) and inflation(* ):

Q| Y %e; | 60
Theforegoing discussioronfirm the earlier remarthatmost central banks tend to conduct their
monetary policyvia the use of a target shetérm nominal interest rate and not through any

monetary aggregates.

The framework presented above confirms the traditional interest rate channel of monetary policy.
For example, a tight monetary policy actioran increase iff2(or a shock to th&aylor rule)i

will raise the real interest rate resulting from sluggish movements in nominal prices due to the
assumption of staggered price setti@gven the higher reahterest real interest rate, investment

and consumption fall as firms and households reduce their spending through the IS curve. As a
result, output will decline through the Phillips curve, exerting a downward pressure on inflation to

fall gradually as inftion expectations improved.

However, changes in the target interest rate can have the opposite effect, particularly on inflation,

and reinforce output via the supply side by
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working capital. Higherinterest expenses imply a higher marginal cost of production.
Consequently, output prices may rise (and not fall) in response to monetary policy actions, at least

in the short run. Hicks (1979) for example contends that the-shrartnominal interest ratmust

o

be seen as the price of O6waiting timed, an in
labour. Barth and Ramey (2001) even propose a cost channel, i.e. a separate channel of monetary
policy transmission that works mostly in the shorttuy af fecting the econo
capacity as both supply and demand functions are shifted in the same direction. In their view, the
demand side effects tend to dominate over the longer term. Despite empirical support for this

postulation, the broadéterature tends to view it as an anomaly and therefore labels it as a puzzle,

hence the price puzzle (Sims, 1992; Christiano & Eichenbaum, 1992).

3.2.1.3.2 Exchange rate channel

The exchange rate channel wor k sexportsand aggreégatée h e e
demand. This channel has attracted growing interest over the last three decades following the
increased internationadition of several hitherto closed economies, and an increasing evolution
toward more flexible exchange rate regintesoughout the world. The exchange rate channel
assumes that the exchange rate and the-sdrantinterest rate (i.e., the policy rate) are mutually

related in the sense that variations in the monetary policy stance emanating from changes in the
policy rae will affect returns on domestic assets relative to foreign assets with investors likely to

readjust their portfolios in order to arbitrage any incipient differential in expected returns.

For example, all things being equal, a contractionary monetaigy goggered by a hike in the

shortterm interest rate raises the returns on domestic assets relative to their foreign counterparts,
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which stimulates foreign capital inflows and causes the domestic currency to appreciate. However,
the stronger domesticaency renders foreign goods less expensive compared to domestic goods
This leads to a higher demand for foreign goods at the expense of domestic goods both at home
and abroadAs a resultnet exportdall, depressingiggregate demandutputand inflaton in the
process(see figure3.3). The contrary is true for monetary expansion emanating from a cut in
interest rate. Developments in the forex rate market have a direct impact on domestic prices where
imports are meant for direct consumptidinis assigns an important role to the excharage

channel in the propagation of monetary impulses to the wider macroeconomy.

The same developments will have an indirect impact (via athessgh rate) on local prices when
domestic goods are produced with foreign inplats.example, a stronger lalccurrency resulting
from a tight monetary policfan increase in the shadgrm nominal interest rat@)ill lead to lower
prices for imported inputs, resulting alower per unit cost of production. Other things being
equal,this should causa fall in the prices of thdinal goods produced with thenportedinputs,
exerting a downward presswedomestic prices (inflation)Should intermediate inputs constitute

a larger share of imports, domestic production should rise ovefseadigure 3.3)

The usefulness of this channel hingestan factors First, the exchange rate elasticity of the

interest rateThat is,for the exchange rate channel to be importangign investors musespond
quickly and meaningfullt o t he changing interest rate diff
bonds in order to cause the exchange rate to appretiasewill indicatea large channel. On the

other hand, if foreign investors do not respond significantly to the interest fiaieeial, the

currency may not react adequately to the changes in thetshartnominal interest rates,
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indicating a small conduit. In general, smaller, more open economies are more likely to experience
larger impact via the exchange rate channel. Skdbie extent othe passthrough of exchange

rate movements to domestic pricaBects the importance of this channel. If the currency
appreciation after the monetary policy action is not reflected in domestic prices of goods and
services, then this chagihmay be less important. The reverse is true. In general, countries with

stronger domestic macroeconomic policy tend to experience less exchange riteopgss

3.2.1.3.3 Asset price channel

The asset price channel consist§ad b i rth@®y (Tpbin, 1969)andwealth channels both of

which work through equity prices. Tobinds q t
policy actions influence the macroeconomy through its effect on how equities are assessed.

T o b i ehamel ig grounded on the assumption that monptaigy impact market valuation of

a f i r moFsr examplecakespansionarynonetary policy occasioned bycatin the short

term nominal interest raiacreasesnoney supply in generaicludingthe amount of money that

flow into the stock markets isearch of stock#\s a result, demand for stockses leading to a

rise instock pricesThis raises the market value of firms, suggedtiag interest rates and stock

prices (and market value of firms) are inversely related.

The fir mds snirkedkoetheconcept ofifeo bii n 6 s whigh ig exfdreissed as the

mar ket valwue of a firm relative to how much it
costof capital).Defined this way, a high value for q suggests that the market valuation of the firm

in question will be greater than the replacement cost of its capitalbdwasningappealingto

issue new equity (stocks) fiond new investmentd rise in investmentsaises aggregate spending
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and output, exerting upward pressurepoices (sedigure 33). As Mishkin (1996) pointed out,
Tobinds gq theory adequately explains the exc:eé
Great Depression as stock prices plumishate 1933 they were worth only oitenth of their value

in 1929 with q falling dramatically to record low levelia y a s h i (1982) Ilinks Tc
the user <cost of capital, the Kegnestab yiewfofurwnetary T o b i
policy propagation. In this formulation, an increase in interest rates through a contractionary
monetary policy is likely to engender a reduction in the demand for stocks, triggering a drop in
stock pricegherebyleading to decreased investment spending anceggte demandutputand

inflation (seefigure 33).

Thewealth effectof monetary policy actions works throt
cycle hypothesisd of consumption, which postul
consumer 6s | ifetime (permanent ) iwala®fmaciat o mpr i

wealth such as stocks (see Ando & Modigliani, 1963). The hypothesis predicts that the value of
financial wealth moves with stock prices, suggesting a rise in stock prices will bring about an

i ncrease i n t he c o n s(maoree), 6as potdntialf fdlip ifom écreaseds o ur c
consumptior?! The wealth channel of the monetary transmission mechanism can be outlined as
follows: An increase in the target interest natk decrease money supply addmpen the demand

for financial assetshcluding stocksGiven the inverse relationship between interest rates and

asset prices, the higher interest rate vallseasset prices to decline and ultimately hurt consumer

51 This prediction may be more relevant in a micro context because price movements (including asset price changes)
merely alterthe distribution of income among economic agents without affecting the aggregate income of all
economic agents.
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wealth with a possible knoetn effect on consumptigutput and inflation gefigure 33). The

reverse is true for monetary expansion initiated through a cut in thetsirarinterest rate.

Another asset price channel that is pivotal in DSGE modelling is the intertemporal substitution
effect. According to Boivin et al. (2010), this channel emanates from the ke Bfler equation
connecting marginal rate of substitution in consumption (i.e., between current and future
consumption) with the real rate of interdsere, variations in the sheti¢rm nominal interest rates
changes the slope of the consumption curve. For example, an increase in tershodminal
interest rate raises the opportunity cost of consumption today relative to consumption tomorrow.
As a resultithe increase in the t@rest rates discourages holding money balances, leading to
investment in financial assets (stocks) thereby lowering current consumption, output and inflation.
This conclusion is fundamentallyconsistentwith the conclusions based on the traditional

Keynesian wealth effect as outlined above

3.2.1.34 Credit view channel

The credit view was put forwardy Bernanke and Gertler (1995) in response to the difficulties
associated with adequately explaining the eco
emanateexclusively from the traditional interest rate effects. Financial frictions in the shape of

costly enforcement of contracts or asymmetric information impede the smooth operation of
financial markets and drive a wedge between the cost of raising fundsadiyteand the
opportunity cost of relying on internally generated funds. Known as the external finance premium,

the wedge reveals the magnitude of the deadweight costs related to the pageigbroblem

between lenders and borrowers commonly foundinancial markets. The external finance
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premium captures (1) the |l enderds expected co
wel | as debt collection; (2) the Ol emonsd pre
information on his/her alty to honour the contract; and (3) the costs of misrepresentations
associated with borrower behaviour, which stem from a moral hazard or restrictions provided in

the contract aimed at containing the moral hazard, for example collateral requirements. The
external finance premium is predicted to be broadly positive and inversely associated with the
strength of the borroweroés financi al posi tior
current and expected cash flows, and net worth. A finana#aibng borrower is seen as having

more Oskin in the gamed and therefore has gr ez
(backed by welinformed actions) that will guarantee good results. Such firms generally face a

lower external finance premnin. The credit view contends that monetary policy actions impact
general interest rates, as well as the magnitude of the external finance premium with the
complementarity offering a better explanation of monetary policy effects than the traditional
interes rate channel (Bernanke & Gertler, 1989, 1995; Bernanke, 2007; Brinkmeyer, 2014). The
literature recognises two distinct channels of the credit view, namely the balance sheet channel

and the bank lending channel.

3.2.1.3.4.1Balance sheet channel (BSC)

The BSC is pedicated on the expectation that the external finance premium faced by a borrower
hinges on his/her net worth, which is defined as the sum of marketable collateral (solvency) and
liquid assets (liquidity). Net worth is predicted to be inversely relatetthe¢ocexternal finance
premium, which implies that greater net worth attracts a lower external finance premium. This is

why a healthy net worth (sturdier financial position) allows a borrower to lessen his/her potential
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risk factors in the financial markedither by posting more collateral to guarantee issued liabilities
orbyselff i nancing a | arger proportion of the proj
to the external finance premium and hence the overall credit terms he/she facesnsandhe
guality of the borroweroés balance sheet shoul
Bernanke and Gertler (1995) and Bernanke (2007) contend that endogenous procyclical
oscillations in the bor r oifgandmopdgad basmesecydeh, e e t

a process known as the financial accelerator.

The BSC of monetary policy results from changes in monetary policy that impact both the solvency
and the liquidity of a borrower, directly and indirectly. Directly, an@ase in the monetary policy

rate (tight monetary policy) triggers a deterioration in the balance sheet of a borrower in two
possible ways: Firstly, given that a borrower has an outstanding floating rate etesimodebt,

an increase in the interest ratieectly raises his/her interest expenses, depressing net cash flow
and weakening his/her financial position (i.e., his/her liquidity). The direct effect may be important
given that firms typically depend on shéetm debt to meet their shadrm obligaions such as
financing of inventories. Secondly, interest rates and asset prices are inversely related in that rising
interest rates are known to be accompanied by falling asset prices, with potential shrinkage in the
borrower 6s c¢ ol lharsotvenay). Indirectlyuae inc(ease ia the polibyiingerest rate

can lower the net cash flow and collateral value of borrowers through its negative effects on the

(

bal ance sheet of the borrower s downstthaeam cu

the indirect effect may persist well beyond the initial period of the monetary policy action.
Consequentlyt he borrower 6s ability to access bank

purposes is undermined, leading to lower aggredgteand, output and inflation (see figurs)3.
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3.2.1.3.4.Bank lending channel (BLC)

Bernanke and Gertler (1995) contend that the BSC may have become important to commercial
banks too, since rising interest rates reduce
capital. Banksd i mpaired ctépding amd henceotimes ¢apaeity n st
to advance credit may also be impaired. The BLC refers to the general idea that monetary policy
actions can affect the supply of intermediated credit by impacting the external finance premium of

commercial banks and hentbanable funds of banks.

The channel traces the role of commercial banks in the transmission of monetary impulses to the

real economy by leveraging on the impacts of monetary policy decisions on bank lending

behaviour. Kashyap and Stein (1995) cite®R@d6é s (1951) availability d
early theoi ng about t he BLC. (Roosabds availabilit

success in monetary operations hinges crucially on its influence on the decisions and positions of
lenders.) Acording to the bank lending view, banks perform a unique function in the financial
context due to their distinct capacity to circumvent the information asymmetry problems in credit
markets, which makes them the main source of intermediated loans in mostmées despite
nonbank financi al i ntermedi aries6é having incre
(2007) makes a connection, on the one hand, between the financial positions of commercial banks
and their funding costs and, on the other hantiyden the spread commercial banks charge and

their financial strengthiHe hypothesies that monetary policy affects the spread. Bernanke and
Blinder (1988) however predicate the potency of this channel on the assumption that commercial

banks are incapable f swiftly replacing their | ost rese
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market operationg’hus,t h e b a n k t guicklymepléce [bst résgrvegeakensts ability to
extend credit to its customers (both firms and households) for investment aadgumption

purposes, leading to lower aggregate demand, output and inflation (see f&jure 3.

3.2.1.35 Summary of the monetary policy transmission mechanism

Loayza and Schmietiebbel (2002) contend that reactions to changes in monetary policy actions
differ from one economy to another, and that responses to monetary policy actions hinge on the
specific characteristics of the economy under consideration. In their view, the principal monetary
transmission conduits in a given economy depend on the imiissed on international capital

flow, the structure of the financial systemcluding legal and institutional settings, and the
exchange rate regi me. Il n that regard, Mi shr
idiosyncratic characteristics are impant determinants of the monetary policy transmission

mechanism.

A natural implication of the foregoing is that the four main channels of monetary transmission
outlined above are better established in more mature economies than in emerging markets and
developing countries. Knowledge of the transmission mechanism is undermined by an absence of
reliable dat a, recurring oscillations in the
effect inherent in the data, and the long lags associated witletary policy actions (Mahadeva

& Sinclair, 2001). These difficulties are much more pronounced in developing countries, including
those in the SSA, which are less integrated in the global financial markets and more predisposed
to forex market intervention a potential impediment to the effectiveness of the exchange rate

channel. Underdeveloped domestic bonds and capital markets also tend to weaken the traditional
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interest rates channel and the asset price channel, respectively. In developing couatries, th
strength and reliability of the credit (lending) channel tends to be weakened by the existence of
large informal sectors, the uncompetitive nature of the banking systems, and adverse institutional
environments. Sacerdoti (2005), for example, suggestditbamportance of the bank lending

channel is inhibited by the large imperfections associated with financial sectors in several SSA

economies.
Monetary policy
, , ,, !
Traditional Interest Asset price channe Credit view channel Exchange rate
rate channel channel
Tobin's q Wealth effect | | Intertemporal Bankbased Balance sheet
theory substitutioneffect channels channels
Real interest share prices Asset prices| | Real interest Bankreserves Asset prices Real interest
! | | —
Tobin's g Wealth Slope of the Bank credit || Carital/asset Negative Real
relation consumption profile ratio selection, exchange
| Bank credit| | Bank credit|
| |
| Consumption | | Investment/Consumption |
A 4
Output Import prices
l
Source: Authords construct based on Mishkin (1996),

Schmit-Hebbel (2002), Ireland (2005) and Boivin et al. (2010), Brinkmeyer (2014).
Figure 3. 3: Diagrammatic illustration of the monetary transmission mechanism
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3.2.2 Fiscal policy transmission mechanism (FPTM)

This section describes the theoretical aspects of the conduits via which fiscal policy actions are
passed on to the real economy. The detailed discussion of the main theoretical positions outlined
in the following subsections, draw on valuable accountsiéyming, Kell and Mafouz (2002),

Capet (2004), Briotti (2005), Beetsma (2008), Fontana (2009), Hebous (2011), Beetsma and
Giuliodori (2011), Arestis (2011), Fragetta and Melina (2011), Almeida (2012), Palley (2013), and
Yang (2013). The section starts withieview of the theoretical literature on FPTM, concentrating
mainly on the controversy between Keynesians and neoclassicals with regard to the impacts of

government actions on the broader economy.

3.2.2.1Theory of the FPTM

The FPTM defines thdifferent conduits via which fiscal policy activities are passed on to the
broader macroeconomy, particularly consumption and output. Unlike monetary policy, which has
limited tools, fiscal policy actions can utilise several processes, including modifisatd
government taxes and spending, whereby taxes can be levied in different ways and spending can
be differently allocated, each of which has a potentially different effect on the macroeconomy.
Beyond the issue of fiscal policy tools, a number of défiferissues complicate the potential
macroeconomic outcome of fiscal policy, including: (1) the degree of persistence of the policy
shift; (2) the different ways in which budget deficits are finarré¢d) whether the policy change

is anticipated; (4) theeaction of monetary policy to the fiscal policy change; (5) the way in which

policy impacts affects different economic agents in the economy; (6) the stage of the economy in

52 Such as (a) bond issues sold to the banking system, (b) bond issues sold to the privzdekiog sector, or (c)
the central bank buying b&donds previously issued to the private sector
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the business cycle at the time of the policy change; (7) the time horizon cedside, whether
shortterm, or longterm, or both effects are considered; (8) other characteristics of the economy,
including the level of development, the openness of the economy, and the exchange rate regime;
andi more importantly, (9) the differertypes of theoretical model used to analyse the effect of
fiscal policy, since each type of model is capable of employing various ad hoc assumptions, all of
which may yield a multitude of different, often contradictory, predictions (Ramey, 2019; Cavallo

etal., 2018)3

This study is mainly interested in the shahd mediurrterm impacts of fiscal policy on key
macro variables, particularly output and consumption. It therefore focuses primarily on the
theoretical contestations about the outcome of fisohty on these macro variables. A natural
starting point is itenf9), namely the different theoretical frameworks adopted in the study of fiscal
policy. However, in order to ensure a deeper appreciation of the FPTM and not to completely
detract from the mmaining issues, discussionof other important considerations is provided in

subsection 3.1.2.1.4.

3.221.1 The demand channel through theraditional Keynesian framework

Classical economists assume full flexibility of prices and wages under perfect competitive
conditions in all markets. In such a setup, assuming sufficiently strong price elasticity, the
economy equilibrates itself, which implies that there is no roleioalf activism. Keynesians
disagree with the setiegulating properties of the economy and assume the opposite view. The
traditional Keynesian model assumes price rigidity, households and businesses with constrained

excess capacity and liquidity where tharent level of consumption depends solely on current

53|ssues (1) to (8) are discussed in section 3.1.2.1.5
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income and no weight is given to expected future income. In the short run, fiscal expansion can
exertboth direct and indirect impact on the economy. Government spending is a component of
aggregate deand, implying that an increase in government spending (an expansion fiscal policy)
directly increases aggregate demand, hence output and inflatimectly, government spending

rai ses Dbusi ne s andiscomes o hoeseholes withpaotemtfaliltiplg stimulating
effects on private consumptiohence aggregate demand, output and inflation. This is the demand
channebf the transmission mechanisamdhinges on a plethora of critical factors that may induce
crowding out effectsThese factors itlude the level of excess capacity in the econdhe/degree

of price stickinessthe reaction of interest rates; the composition of government expenditure

(quality of expenditure); the extent of economic openness; and the adopted exchange rafé regime.

For example, monetary policy may react to the potential inflationary pressures by raising the short
term nominal interest rate that mstyfle consumption and investment therelampen aggregate
demand and reduce the effectiveness ofital expansionin addition, if the economy is close

to full employment without excess capacity, then the fiscal expansion can exert disproportionate
inflationary pressuresn the economy with potential reaction by monetary poli¢ye extent of
economic openness is kaythatin an open economy context, part of the fiscal expansion may
leak through imports anckducedomestic aggregate demaridhe fiscal expansion mayostly

involve government consumption on its rising public sector wage bill and not incrieasstinent
(capital expenditure). With government consumption rising faster than its investment, the increase
in aggregate demand will be mostly felt on inflation instead of output, dampening the multiplier

effect.

54 See table 3.1 for the predicted outcome of fiscal policy in the traditional Keynesian framework.
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Under a fixed exchange rate regime,disexpansion triggers incipient exchange rate appreciation.

In this case, monetary policy intervention by way of increased money supply becomes necessary
S0 as tduy the excess foreign exchange in the domestoomyandmaintain the fixed exchange

rate regime magnifying the original effects of the fiscal expansiblowever, under a flexible
exchange rate regime, the exchange rate appreciation will cause net exports (a component of
aggregate demand) to declioygraising imports and reducing exports. S hiay moderate or even
outweigh the original increase in aggregdéanand.As mentioned above,rige stickiness and
excess capacity in the economy are the bedrotkhe Keynesian framework, implying that in

their absence the entire Keynesian framewoudkntries and we are back to ttealm of classical

economics.

3.2.21.2 The supply channeland the neoclassical framework

Fiscal policy through the supply channat proposed by the neoclassicaisrks through the

wealth effectsThe transmissiomechanism may be stated as follows. If parts of the financing
required to meet the increased government spending is sourced from foreign investors who
participate in the bonds issued, domestic private wealth is assumed to have fallen. Given that
leisure ad goods are assumed to be normal goods, consumers will substitute work for leisure in
order to compensate themselves for the loss in wekltl increasethbour supply willreduce

real wagesand raise the marginal product of capital, given a standard (@oipbDouglas)
production function. According to Baxter and King (199B8),the shorterm the increased
marginal product of capital will lead to increase in investment in a process underpinned by the

accelerator effect, which is akin to the multipliéfeet within the Keynesian frameworKThe
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higher marginal product of capital produces an indirect effect too. That is, the increased marginal
product of capital will bring about an increase in the stearh nominal interest rate, resulting, in

the longterm,in increased labour and capital inputs without changes in capital/labour rdke. In

long run, this will cause investment and output to rise and a fall in consumption (Baxter & King,

1993)

The supply channel is often referred to as the labwankeé channel given the critical role of the
labour market within the neoclassical framework outlined above. The question is whether people
actually perceive a rise in the fiscal deficit partially financed from abroad as constituting a loss in
their wealth.However, Alesina and Perotti (1996) and Bola et al. (2015) showed isicat f
alterations within OECD countridsave had significant effects on the labour market dynamics,

particularly on unit labour costs.

3.2.2.1.3 Micro -founded forward-looking frameworks of fiscal policy transmission

The channelsoutlined aboveare however not anchored in micro foundations and ignores the
optimising behaviour of economic agents. Macroeconomic theory has progressively been built on
DSGE frameworks so as to obtain micro foundgdregate interactions that describe the factors
underlying economic fluctuations. DSGE models typically embrace rational expectations and
forward-looking economic agents. In a DSGE model, all economic behaviour tracks an optimal
strategy in terms of whit (1) households maxise expected lifetime utility subject to their
lifetime budget constraint; (2) firms maxisai their profits given rental rates of capital services
and real wages, subject to the existing technology; and (3) government actions ewetsubpe

government 6s budget constraints. S aation iofn g t
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optimising, as well as clearing conditions, which results in a set of linear equations. The economy

as captured by the derived system is subject to stocltbsturbances (shocks). For example, a

fiscal shock will result from a disturbance to a fiscal variable, government taxes, or spending.

|l nvestigation of the dynamic behaviour of the

and/or estimationfo t he model 6s parameters.

There are two classes of DSGE model, each of which is based on two key assumpti®ealThe
Business CycleRBC) models assume flexible prices and competitive conditions in all markets
whereas the NK models take the oppositevwand assumes sticky prices and the existence of
imperfect competition in all markets.The next two subsections review the macroeconomic

outcomes following fiscal shocks in the two types of the DSGE model.

3.1.2.1.1.1Fiscal policy and the RBC models (the neoclagsil framework)

The primary focus of the RBC models is the role of real disturbances (shocks) in the form of
preferences, as well as technological shocks, in elucidating fluctuations in economic activity. The
neoclassical framework is rooted in the classical model andnassthat prices and wages are

flexible under conditions of perfect competitive markets.

Baxter and King (1993) were the first authors to employ the RBC model to analyse the

macroeconomic effects of fiscal policy. The prototypical fiscal policy RBC meseimes that an

%5 See McCandless (2008) and Gali (26683 comprehasive description of the DSGE models.

107



increase in government spending now would be paid for by high taxes®l|dteis increases
economic agentso future tax l|iabilities and r
savings to rise while private consumption dedin®s a result, labour supply increases (increased

hours of work and less leisure) depressing real wages while raising investment and output. In their
seminal contribution, Baxter and King (1993) assert that the output effects are stronger for a
permanenfiscal expansion financed by lurgoim taxes due to the longerm impact of higher
employment on the capital stock. This is because the increase in employment elevates the marginal

productivity of capital, inducing further private investment.

The most astinctive characteristic of the basic neoclassical framework is that it tends to predict an
increase in output, but a fall in private consumption and real wages, after fiscal expansion. The
negative prediction about real wages and private consumption agsafrom two key
characteristics of the basic neoclassical framework, namely the separable utility function (in
consumption and leisure) and Ricardian behaviour, which describes the negative wealth influence
instigated by the rise in the time value ofufute t ax obl i gations becal

intertemporal budget constraint.

In an attempt to engineer a positive private consumption response to fiscal shocks, Linnemann

(2006) enriches the standard neoclassical framework with the assumptionsejpaable utility

56 Future tax liabilities need not rise following fiscal expansion if rational households accurately determine that: 1)

even though the public debt may increase in nominal terms to finance the éiggahsion, it still remains sustainable

in terms of the debto-GDP ratio (it is only when this ratio becomes unsustainable with the real threat of default

and/or bailout by multilateral institutions that tax liabilities may go up); and Il) the bankirtgrse@y purchase a

large proportion of the issued debt, which may leave little or nothing for-panking firms and households and

leaves theirtaxto-A y 02 YS NI¥ A2 dzyOKIy3aSRd | 26SOSNE AYONBIFASR Ay
financing neds resulting in higher taxes.

108



functions in consumption and leisure. This modification indicates that leisure and consumption are
now substitutes, implying that in response to the negative wealth effect following fiscal expansion,
households increase the number of hoursked which reduces leisure. This raises the marginal
utility of consumption, inducing households to work more and raise their level of consumption,
which counteracts the negative wealth effect. Bilbiie (2009) however contends that the assumption

of nonseparability holds only in the case of inferior goods.

Another approach to generate a positive impact on consumption after fiscal expansion is the
assumption of habit persistence (i.e., deep habits) at the level of individual goods in a monopolistic
goods narket, as suggested by Ravn et al. (2006). The model therefore deviates from the basic
RBC framework. It does not however assume nominal rigidities, which would have brought it
closer to the NK model. The framework suggests that demand for a particulapoddynconsists

of an inelastic price component that does not respond to price movements, and an elastic price
element that is consistent with the behaviour of standard monopolistic competition frameworks.
For example, the weight of the elastic part iglpted to increase in response to a rise in aggregate
demand, which induces monopolistic producers to reduce the prices of the goods in question,
stimulating additional demand by the rgovernment sector. The increased demand for goods by
the private seor encourages firms to increase demand for labour in order to produce the goods
demanded (i.e., the labour demand schedule shifts to the right). The rise in labour demand increases
real wages, which may offset the downward pressure from the higher stipgdbpuar that results

from the negative wealth effect following fiscal expansion.
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In a closely related work, Bouakez and Rebei (2007) permit preferences of households in a
standard RBC framework to display persistence in consumption, as well as dependéscal
policy (government purchases). As a result, the marginal utility of consumption rises after fiscal

expansion since public and private spending are treated as complements.

3.1.2.1.1.ZFiscal policy and NK models

Like the RBC models, the NK models follothe DSGE modelling strategy but differ
fundamentally in terms of the underlying assumptions. NK models are predicated on nominal
rigidities in the presence of monopolistic competition, which is at variance with the price flexibility
and perfect competitioassumed under the RBC models. However, fiscal policy analysis based on
the standard NK DSGE framework produces predictions consistent with those from the standard
RBC framework a rise in output and a fall in consumption. This derives from the negatiaiew
impact of an expansionary fiscal policy subsequent to the fundamental assumption of-forward

looking rational behaviour in both frameworks.

The point of departure is the dynamics in the labour market. Contrary to the predictions of the
standard RBADSGE model, the basic NK DSGE model predicts an increase in the real wages
following fiscal expansion. This is because in terms of the NK model, the increase in output
resulting from fiscal expansion increases labour demand, which may outweigh theatseuin

supply because of the negative wealth effect (Pappa, 2009).

Just as their RBC counterparts, the NK DSGE models have made ad hoc assumptions, ascribing a

number of characteristics to the representative consumer in order to achieve positive gconsumpt
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effects after fiscal expansi on. Gal i oft al
thumbd consumers who do not save and toirerefor
thumb consumers may be seen as households that are facimgiadiowing constraints. In this

setup, the rise in real wages emanating from the fiscal expansion induces these consumers to boost
their consumption. In this sense, the economy is populated by two groups of congtioaedian
households that are forwhlooking and will therefore anticipate high taxes tomorrow emanating
from todayods f i s c &Ricardmo (ruieot-thiumb)hduselooldsdescréed dboveo n
To the extent that the proportion of rdéthumb consumers in total households is iicgnt,

their consumption behaviour can overturn the predicted negative consumption. Forni et al. (2009)
estimate that between 30% and 40% of eurozone households avéthuenb consumers. Earlier,

Coenen and Straub (2005) estimated this ratio to lsethemn 25% of eurozone consumers,
suggesting perhaps that the GFC pushed a significant number of eurozone households to the point

where they began-wil-takeearedi-i bs el 6dbomehnowour .

Another adjustment to the NK model relates toitha c or por at i on of a grou
consumers (Callegari, 2007). These consumers reserve a buffer of assets to prevent their
consumption from falling to zero due to binding constraints on borrowing today against their
expected future income. This HBeviour implies a positive relationship between asset holdings
(cashon-hand) and private consumption in that when asset holdings fall below a certain
psychological target |l evel, these consumers t ¢
consumption, and vice versa. As described previously, fiscal expansion produces a negative wealth
impact with the features of the NK model ensuring increases in labour demand and real wages.

The increase in real wages raises buffer stock {oagtand), indumg buffer stock consumers to

111



raise their consumption. The buffer stock effect may offset the negative wealth impact depending

on the proportion of buffer stock consumers in the total number of households.

Corsetti et al. (2012) critise thestandard assumption of assigning to taxes the burden of debt
stabilisation without a role for government spending, which is usually treated as an exogenous
guantity. They argue that when public debt becomes unsustainable, government response to rein
in delt involves adjustment in both taxes and spending. Intuitively, permitting endogenous
government spending is not only consistent with the political reality of constraints on
government s ability to increase tromstabisng b ut
reaction of government spending to the eebbutput ratio in the US, whether or not state
legislation explicitly mandate fiscal control (see Pappa, 2005). Corsetti et al. (2012) therefore
assume that current fiscal expansion may not bidger future tax increases, but may also lead

to future cuts in government spending, a phenomenon known as spending reversal. In their
framework, spending reversal is permitted to occur in reaction to dynamics in the debt stock. The
model also allowsdr the existence of a group of rtdéthumb consumers. In this framework,

fiscal expansion leads to increased output and consumption.

3.2.2.1.4 Critique of fiscal policy micro-founded models

As noted earlier, micrkiounded DSGE models (both RBC and NK models)typesally anchored

in rational expectations and forwalabking economic agents. Rational expectations assume that
economic agents have access to the correct model of the economy and incorporate all the available
information into the model in order to s at averagely (stochastically) correct expectations as

a basis for their current economic decisions. With rational economic agents, therlonger
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influences of fiscal policy actions are important, even in the shorter term and, more crucially, the
distinction between transitory (unanticipated) and permanent changes in fiscal policy will have an

impact.

It is however doubtful that private economic agents understand the complexity of the modern
economy to the extent required to accurately predict fututeomes of current fiscal policy

actions. Unreasonably excessive resources may be required to enhance the representative
consumer 6s capacity to reach meaningful concl
In a sense, too much is expected @& tbpresentative forwaidoking agent. Even central banks

with huge resources and equipped with stditthe-art models grapple with the workings of the

economyi the black box is real.

Forwardlooking consumers may become Ricardian. It is the Ricard@raviour inherent in
standard DSGE models that produces the empirically inconsistent negative wealth effect after
fiscal expansion. In a desperate attempt to reverse negative wealth effects, various ad hoc features
are ascribed to the representative comsr. Admittedly, some consumers may possess such
characteristics, but there is hardly any evidence to indicate that such individuals constitute the
dominant share of the population. As empirical evidence shows, at the height of the GIe€, rule
thumb conamers in the eurozone rose to between 30 and 40% (Forni et al., 2009) from about 25%
before the crisis (Coenen & Straub, 2005). Despite the rising trenehfrthamb consumers do

not constitute the majority of the eurozone population. It is entirelyitdeghat the increase in

the share of rulef-thumb consumers was due specifically to the GFC that produced a significant

number of liquidity constrained consumers who then becametbanduth consumers during the
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crisis. This suggests that consumer béhar may be more time dependent and so models that

clothe consumers, a priori, with definite characteristics over their entire life may be problematic.

3.2.2.15 Potential determinants of macroeconomic outcomes of fiscal policy shocks

As noted in the introductory section (i.e., section 3.1.2.1), the macroeconomic effects of fiscal
policy may be influencelly a number of factord’he degree or perception of persistence of fiscal
changes may affect fiscal outcomes as economic agenisyfaaty labour internalise the policy
changes in their labour market decisidfgr example, if economic agents anticipate figadicy

shocks to be temporary, the wealth effect will be smaller as economic agents make minimal or
temporary adjustmenb their leisure/work preferencel this case, the effect of the fiscal shock

will be weaker azonsumption, investment and output react mitdlfthe shock. Conversely, if
economic agents envisage changes in fiscal policy to be more permémegnimake mie
permanent adjustments to their leisure/work choices, resultisgrangerand more permanent

effect(Ramey & Shapiro, 1998).

Fiscal policy outcomes are also determined by the different ways in which the fiscal deficits are
financed.As noted previosly, the budget deficits can be financed through (a) bond issues sold to
the banking system, (b) bond issues sold to the privatdaoking sector, or (c) the central bank
buying back bonds previously issued to the private sector. For example, if tiee déflTit is
financed by the commercial banking system, it will create credit squeeze artieaiseinterest

rates unless interest ratdlicgys and credit control measures are in place. As explained in chapter
two, however, these control measureskarown to result in financial repression and misallocation

of credit. Higher real interest rates may constrain private consumption and investment, hence
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output.Reliance on the central bank credit to finance the deficit may lead to inflationary pressures,
undermining the effectiveness of fiscal poli€&mancing from therivate norbank sector may

have more benign effects omterest ratesdout may exert stronger negative impact on the
availability of long term financing for the private sectibmon-resdents participate in the bonds

issued to the private ndranking sector, it may lead to the appreciation of the exchange rate with

del eterious i mpact on the countryds net expo
previously issued to the privasector, it may resolve the issue of credit squeeze for the private

sector but may ignite inflationary pressures (Easterly & Schhdhbel, 1993Gaber, 201D

Conversely, Corsetti and Muller (2008) observe that the impact of fiscal expansion on the economy
hinges on the source of financing. In their view, the effect of fiscal expansion is greater if it is
underpinned by a credible strategy to reduce future eijpea instead of raising taxes. In such a
scenario, fiscal expansion tends to prop up current consumption and investment wkembong
interest rates fall. In similar vein, Fatas and Mihov (2001) observe that if additional government
purchases are finaed via distortionary taxes rather than a lump sum, both labour supply and
output respond much more tepidly and may even fall. However, Eichenbaum and Fisher (2005)
demonstrate that the impact of distortionary taxes is fundamentally akin to the impagp aiion

taxes apart from differences in timing of the peak reaction.

Fiscal policy may also be affected by whether the policy is anticiplitix. policy is anticipated,
economic agentare able to internalisend take steps to avert the potential aslwaffects othe
policy prior to its implementatiorThis is likely to undercut the effectiveness fiécal policy

(Mountford & Uhlig, 2009). The time dimension of fiscal policy must be taken into consideration.
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Fiscal multipliers are likely larger ovére shorter horizon and decay with time (De Castro & Cos,
2008). In the long run however, the effects of rising debt to finance the fiscal stimulus may dampen

any shortrun benefits of fiscal expansion (Kitao, 2010).

Fiscal policy outcomes are also irdhwced bythe way in whichthe policy affects different
economic agents in the econonkyi s c a | expansion may involve gc
heterogenous firms and industries producing different capital equipmermediate goodsnd

consumable goods within the economy. For exanfigleal expansion may comprisarnghase®f

capital equipment and intermediate prodactd if theseentdrh e economy 6és pr oduct
then private sector investment and employment will be pes$itimpacted over a reasonable

period of time. However, if the purchases are mostly consumable goods, the effects on employment
and investment may be minimeahd transitory. Government purchases can serve as a substitute or
acomplement to private consutign. For example, private consumption expenditure will fall if

it is a substitute to government purchases. Conversely, private consumption expenditure will
increase if it is a complement to government purchases. The effectgofitaxon households is

contingent upon whedn the incidence of the tax changes falls on poor, liquidity constrained or

rich households as marginal propensity to consume differ for different households (Palley, 2012).

The state of the economy, the exchange rate regime and the extent of public debt also affect the
effectiveness of fiscal policy. Fiscal expansions are known to be more effective in recessions than
during economic expansion (Auerbach & Gorodnichenko, 20izhedy & Wilson, 2018).
Corsetti and Muller (2015) note that: (1) fiscal multipliers appear to be higher under a fixed

exchange rate regime than under a flexible regime; (2) fiscal multipliers tend to be lower in the
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presence of a high stock of public delrid large fiscal deficits (see also llzetzki et al. 2013;
Auerbach & Gorodnichenko, 2013), Be largest fiscal multipliers occur during economic and
financial crises. Corsetti and Muller (2008) assert that fiscal policy is more potent if it is
accommodted by monetary policy. If central banks are single minded in their focus on their
primary objective of price stability (particularly IT central banks) and fear that fiscal expansion
pose a threat to price stability, they may respond by raising the pateywhich may counteract

and even render fiscal policy ineffective. However, with improved coordination between fiscal and
monetary policy, monetary policy tends to be more supportive of fiscal policy, particularly during
periods of macroeconomic anahdincial stress as witnessed during the GFC and the CQYID

pandemic.

Interest rate risk premiums are an important conduit through which the accumulation of debt may
influence the fiscal multiplier. For example, fiscal expansion financed by issuing leadso a

rising accumulation of debt and increasing risk premiums, which reflect the rising risk of default

and strengthen the effects of crowdimgt via interest rates. In such a context, and given that fiscal
policy-makers are credible, a transitorypansionary fiscal policy has a greater chance of
succeeding than doagpermanent one, because the implications of its debt sustainability are more
benign. On the contrary, if firms and households do not anticipate that a temporary fiscal measure
(tax cut or increase in spending) will be overturned in future due to governreentc r e di bi | it
in fiscal prudence, interest rates are bound to reflect risk premiums since the temporary fiscal

action is interpreted as a permanent one. Significant risk premiums may explain negative fiscal
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multipliers where fiscal contractions caume expansion of spending and output, as observed in

Denmark and Ireland by Giavazzi and Pagano (1990).

Fiscal policy actions that induce an increased risk of fiscal disarray may trigger precautionary
behaviour by households and firms, reducing thalffiswltipliers and possibly even turning them
negative’® For example, firms may postpone planned irremediable investments, households may
attempt to accrue precautionary savings, and capital flows may be affected as foreign investors
reassess their invesént position in the country (Caballero & Pyndick, 1996). This suggests that
consumption and/ or i nvest ment may be conting
towards the general macroeconomy and their confidence may be influenced by government

policies>®

The impact of fiscal policy on the macroeconomy is a function of institutional settings. Critical
institutional factors include the state of economic and financial advancement, political economic
considerations, and inside and outside lags. Lorgray occur between the time of identification

and acknowledgement of a problem and the execution of policy measures aimed at rectifying the
problem (inside lags), which may reduce the size of fiscal multipliers. Inside lags reflect the time

it takes for he political decisiormaking procedure to run its course. For example, the government

5" They contend that fiscalontractions have two effects: ( Keynesian effecivhich is contractionaryand @) an
expectations effect, which may be expansionary when the public expects fiscal consolidatipnove govenment
finances to such an extent that it increases confidence in the future and so stimulates current spending. They showed
that in the case of Denmark and Ireland, effect (1) was overshadowed by effect (2), so that their economies expanded
as a result otontractionary fiscal policies. For these countries, pleeceived reduction in risk premnins iscaused
anincrease in private sector spending.

%8 This implies that a reduced risk of fiscal disarragy also produce expansionary fiscal contractions or
contractionary fiscabxpansions (Giavazzi & Pagano, 1990).

®C2NJ SEFYLX S35 SELISOGSR FdzidzNB FAaO0FE at AL ISA YIe KIC
and trigger a response that mayn counter to the intended effect of the policy.
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may have to prepare an involved spending bill that will go through several stages before
submission to parliament, which may pass, modify or even reject the bill. #dyassnay take

time to implement the measure and even longer for it to impact the economy (outside lags).
Consequently, an intended-artecountercyclical fiscal policy action could metamorphose into

an expostprocyclical measure, undermining the ackieent of the original objective.

3.2.2.16 Summary of theoretical predictions
The theoretical survey undertaken in this section can be roughly depicted as in table 3.1.

Table 31: Fiscal shocks and predicted outcomes

Y c Ld LS Real Interest Private Trade Real
wage  rate investment balance exchange
rate

Keynesian: closed econom: + + + - - + -
Keynesian: flexible
exchange rate = + = = = = = - +
Keynesian: fixed exchange
rate + + + - = = = =
Real business cycle + - = + - + + - +
NK + - + + + + - - +
Separable utility + + = + - + - - -
Deep habits + + + + + = - -
Spending reversals + + + + + + - -
Rule of thumb + + + + + + - -

Note: Y is output; C igonsumption; Eis labour demand and'is labour supply. The + sign denotes a positive impact (appreciation in relation to
exchange rate); whereasignifies a negative impact (and a depreciation in relation to exchange rate); and = denotes no impact.

Saurce: Adapted from Hebous (2011) and Almeida (2012).

Apart from the Keynesian prediction in the case of open economy with a flexible exchange rate
system, there seems to be consensus in the literature that fiscal expansion has an unambiguous
positive effect on output. The reaction of other macro variablds @& consumption, demand for

and supply of labour, real wages, interest rate, and the real exchange rate are endogenously
determined (responses are model specific). Authors are in strong disagreement about the way that
these variables respond to fiscaimstlus. While traditional Keynesian models predict a positive

response of consumption to fiscal expansion, the standard DSGE models (both NK and RBC
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models) take the opposite view. The key point of departure in DSGE models relates to the response
of real wages; it increases in NK models due to the predicted increase in labour demand, and it
falls in RBC models because of the expected increase in labour supply. In a typical DSGE setup,
the real exchange rate appreciates while the trade balance weakefiscaftexpansion. Some
attempts have been made to modify the DSGE models to achieve a positive response from
consumption and cause the real exchange rate to depreciate after an expansionary fiséal policy.
These entail modification of preferences, adaptd deep habits or neseparable utility or rule

of thumb consumers or spending reversals as a mechanism to lower the public debt stock. It is
evident from the discussion above that the literature remains miles apart in its quest to achieve a

measure of @ansensus on the effect of fiscal policy (unlike monetary policy) on the economy.

3.2.3 Transmission channels of external shocks

External shocks are uncontrollable events that occur beyond the borders of a given economy but
exert a substantial impact on its ma&conomic variables, such as output and prices. External
shocks affect export earnings, import prices, the cost of foreign borrowing, the availability of
foreign borrowing, the level of foreign assistance, remittances, foreign direct investment, the
exchange rate and capital flows (see Tanzi, 1986). The literature distinguishes five main conduits
via which external developments could be transmitted to the domestic economy. These are: the (1)
trade channel, (2) financial channel, (3) expectations chamein¢omes channel, and (5)

commodity price channel. The complex interactions among the various channels can be roughly

50 Most DSGE models tend to cause the real exchange rate to appreciate after fiscal expaeismrs(2011)Based

on a model of deep habits, Ravn et €006)however observe that the impact of fiscalpaxsion on the real
exchange rate depends on whether the fiscal action is anticipated. While an anticipated fiscal expansion, on impact,
causes consumption to decline and trigger the appreciation of the real exchange rate, an unanticipated fiscal
expansiorinduces more consumption and the depreciation of the real exchange Catesetti et al(2012)observe

the depreciation of the real exchange rate after fiscal expansion in their model of spending reversal.
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illustrated as in figure 3, which clearly shows the importance of the exchange rate to all the

channels.
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Figure 3.4: Summary of a theoretical survey of the transmission channels of external shocks

Factors such as the strength of domestic policy prior to the shock and the level ofiortegra
the global economy determine the relevance of transmission channels. The subsection below
describes the conduits via which external shocks are propagated to the developing world, including

the SSA.
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3.2.3.1Trade channel

The link between foreign trade and domestic macroeconomic prosperity has been the focus of most
international trade theories. Basically, the trade channel is envisaged as operating through imports
and exports of merchandise and other tradable servicegxkomle, exports are envisioned to
support domestic economic growth through a number of factors, including improved demand;
access to more advanced technology; enhanced productivity (especially when exports are locally
produced by foreign companies); eoamies of scale; research and development; and the optimal
allocation of resources. The transmission of external shocks via the trade channel may emerge
through the income effect and the competitiveness effect; either one of the two impacts is likely to
be dominant. This means that a currency depreciation (devaluation) in a given country may not
automatically produce a loss of welfare in other countries. For example, an exchange rate
depreciation (or devaluation) i ortcanpdaitveness,nt r y
shifting demand away from countries that produce comparable goods. However, these cheaper
exports may enhance terms of trade in other countries, permitting them to finance a larger amount
of consumption (the cheap import effect) atigeg nominal income level (Corsetti et al., 2000;

Forbes, 2002).

Usual ly, an external shock may well have an a
empl oyment as a result of its i mpact on the
inhibiting its ability to import critical raw materials and capital goods and also constraining
employment and output in export dependent sectors. However, the impact of external shocks on
developing countries via the trade conduit is influenced by the catiggoof trade or the extent

of export diversification. The sharp decline of mineral and oil prices during the Great Recession
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severely impacted the national budget of countries exporting oil and mindralstansmission

channel as illustrated in figu®4 may be stated as follows: A fall in aggregated demand abroad

wi || |l ead to a fall I n demand for devel opin
commodities. This will shrink net exports and lower exchange rate earnings from exports, leading

to the depreciation of the domestic currency in a flexible exchange rate refimadower forex

earnings will affect investment and consumption while the depreciated currency will have pass
through effect on inflation. In addition, lower foreign earningswilal so af fect the ¢
to import critical capital equipment and raw materials to prop up domestic investment, hence
output. However, the currency depreciation may be beneficctile nortraditional export sector

whose demand may remain s&buring economic downturn in advanced economies.

The empirical literature seems tilted toward support for the power and relevance of the trade
channel. Audiguier (2012), for example, contends that after the Great Recession there was a strong
correlationbetween the growth losses of developing countries and the decline in demand for their
exports. Berkmen et al. (2009) find that the trade channel is important in growth revisions, and
that countries exporting manufactured goods are impacted more thaneserporting food.
Similarly, Comert and Ugurlu (2015) find the trade channel to be the main propagation mechanism

of the GFC from advanced economies to the 15 worst affected developing codhtries.

3.2.3.2Financial channel
The effects of external shocks étbe propagated via the financial channel to third world

economies, including the SSA. These shocks are recorded in the capital (financial) account of the

61 Botswana was the only country from the SSA agithe 15 worst affected developing countries.
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balance of payment and can refer to movements in external borrowings, flows in and out of (local
and international) capital markets, asset prices, and the exchange rate. Rising interest rates in
international capital markets emanating from tighter financing conditions in advanced economies
may have important adverse repercussions for developing cousidiistrated in figure 3,

higher interest rates impact the costs of new loans and the ability to service the stock of existing
foreign debt. Due to higher debt service obligations, government investment spending (including
the importation of criticalcapital equipment) could be undermined with seriously negative
consequences for the local aggregate demand and output. Higher debt obligations and even debt
sustainability may result from a depreciation in the exchange rate. A weakening exchange rate in
developing countries are known to increase foreign debt in the local currency, imposing an
additional burden of debt service. For exampl
in 2014, it added more than ten percentage points to the total publistdek because foreign

debt accounts for the greater part of the cou

The second leg of the financial channel through which external shocks can impact development in
developing countries and hence the SS/Ais capital flow. Increaed global financial integration

has brought in its wake anovements in financial cycles between developing and more advanced
countries. Prior to the GFC, increased global financial integration encouraged investors from
mostly the more mature markets twetisify their investment portfolios by taking positions in
other markets, including in the SSAAs noted by Prasad et al. (2003), financial integration is
greatly beneficial to developing countries because of its potential to help them cope better with

consumption and output volatility. This is because financial integration offers benefits such as

52 The process of investment portfolio diversification can also influence the flow of FDI.
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international risksharing to underpin consumption smoothing; improved macroeconomic
discipline; increased domestic investment; and improved efficiency antikygtabthe domestic
financial system (Agenor, 2003). However, financial glaadilon also has potential costs as was
amply demonstrated during the GFC when abrupt portfolio reversal and capital outflows from
emerging markets and developing countriesedisevere macroeconomic disruption, including a

decline in domestic capital formation in these countries.

The transmission mechanism can be summarised as follows: aggregate demand shock in advanced
economies creates financial stress, resulting in défota reversals from developing countries.

As a result, the domestic currency comes under pressure to depreciate with the central bank likely

to react by raising the sheigrm nominal interest rate to avert the disorderly capital outflow and

stop the vatility in the forex market. The higher shoerm nominal interest rate mégad to

higher lending rate thereby discouraging credit demand with adverse consequences for investment

and aggregate demand. The effect on price depends on the net effechefdliee aggregate

demand and the positive supply side effects (see figdje 3.

Depending on the degree of stock market integration between advanced economies and their
counterparts in emerging markets and developing countries, a stock owl¥ese in advanced
countries is easily transmitted to the developing world, where it affects stock returns and wealth,
and hence consumption and aggregate demand (Lehkonen, 2B&4jansmission mechanism

can be traced as followsee figure 31): the financial stress in advanced economies leads to
collapse in the stock market in advanced economies that is transmitted to the stock markets in

emerging markets and developing countri&s.a result,asset prices iemerging markets and
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developing countriesollapse, creating negative wealth effect with undesirable implications for
consumption and aggregate demand, hence output. This may however have a dampening effect on

domestic prices (inflation).

3.2.3.3Commaodity channel

Developing countries, including mosttbe SSA, depend greatly on the export of a limited number

of commodities such as cocoa, oil and a few minerals for their forex earnings. However, shocks
could stem from unanticipated price variations of these few commaoelitiasating from changes

in demand or supply conditions. For example, a ceiling on oil supply imposed by OPEC countries
that constrains oil output may raise oil prices, which will hurt oil importing economies, but benefit
oil exporting economies. An obvious example was the sharp od prizeases in the 1970s that
reduced real incomes severely and devastated the economies of sexsrpbiihg countries,

but improved the real incomes of oil exporting countries. Oil price volatility has been known to
amplify the difficulty of economiconditions in many developing countries. Broadly speaking,
unfavourable terms of trade resulting from falling prices of export goods relative to import goods,
may create resourgaovement and spending effects. The transmission mechanism may be stated
as bllows: Lower export prices originating from falling international prices of export commodities
lead to lower export earnings and hence lower wealth in the export dependent sectors of the
economy; aggregate demand is subsequently impacted with implicktiamstput, employment

and inflation(see figure 31).53 However, if the exchange rate depreciates as a result of low export

earnings, exporters may be partially compensated as the depreciated currency increases export

53 The extent of the impact of lower export prices on inflation may depend on whether such developments trigger
currency depreciation and the extent of pabsough of the depreciation to domestic prices.
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earnings in the local currency. Theverse transmission mechanism is true for a higher export
price. In generahoweverexchangerate volatility may introduce uncertainties and complicate
trade outcomes (see Tanzi, 1986; Cordon, 1984; Funke et al., 2008). Hedging against exchange

rate riskis possible but expensive.

3.2.3.4Expectation channel

This channel operates through economic growth expectations. For example, if the growth
expectations of investors in advanced economies weaken in times of crisis, capital outflows from
emerging markets and daoping countries back to the advanced economies may occur
instantaneously in order to increase local liquidity in anticipation of the crisis. This will probably
compel domestic currencies in developing economies to depreciate, amplifying the inital capit
outflows with a further feedback loop to the exchange rate. An inelastic supply of and an elastic
demand for exports, coupled with an inelastic demand for imports, will likely deteriorate trade
positions prompting monetary policy in particular to regpendogenously by raising the short

term interest rate. As a result, lotegm rates may increase, constraining credit, investment and
hence aggregate demaadd output The impact on inflation depends on the net effects of the
negative aggregatemand and the positive supply side effects (see figdjelB.normal times
however uncertainty about future growth prospects in advanced economies will trigger capital

outflows to developing economies, which will have opposite outcomes (Melo & Ringba).2
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3.2.3.5Income channel

The income channel works via the effects of external shocks on remittances, foreign assistance in
terms of grants, and foreign direct investnfémtligrant remittances remain a key avenue of forex
inflow for several developing ecomies, and far exceed inflow in the form of official foreign aid
(Kpodar & Le Goff, 2011). Remittances are tightly linked to the earnings of migrant workers,
particularly those in advanced economies, which implies that a slowdown and consequent job
lossesn these economies are likely to reduce worker remittances. Primarily, remittances are sent
either to complement the consumption of family and friends, or to repay debts, or to invest in
residential housing. Remittances could also have the secondaryoéfieateasing the supply of

forex in the recipient country, which could facilitate an increase in the importation of investment
goods thereby boosting the local economy. A severe economic downturn in advanced economies,
such as witnessed during the GF@ #me COVID19 pandemic, would reduce remittance inflows

to developing countries, decrease consumption and investment, and hence aggregate demand,
output and employment. The forex rate may also depreciate subsequent to reduced remittances,
foreignaidand DI f |l ows, and potentially |l ead to the
emerging forex rate market. The resulting higher policy rate may trigger tighter credit conditions
and dampen the demand for credit by both firms and house(sekelsigue 34). Foreign aid and

FDI to developing economies are to a great extent connected to the level of economic activity in
advanced countries with implications for private investment and government budgetary spending,

respectively (UNDP, 2011; Ricketts, 2011

64 Foreign direct investment can also be treated as going through the financial channel.
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3.2.4 Changing transmission mechanisms and volatility of shocks

This subsection discusses possible reasons why the transmission mechanisms and volatility of
monetary, fiscal and external shocks could have varied over time. Changes in the institutional
arrargements of credit markets have the ability to affect the transmission mechanism of monetary
policy by influencing, in particular, the imperfections in the market that underpinemeiassical
conduits. Credit markets around the world underwent profouadggs in the 1980s with the
removal of direct control measures that had repressed the financial and credit markets throughout
the 1970s and early 1980s. Markeised policies were introduced instead. The resulting financial
liberalisation might havempacted the monetary transmission mechanism in respect of the credit
market. Advancements in financial technology enhanced credit market efficiency with the
emergence and growth of the shadow banking system, which permitted lending through the
securitiesmarket, where otherwise illiquid assets are converted into marketable securities
(securitgation). The shadow banking system allowed borrowers to sidestep traditional banks in
search of credit. This may have diminished the importance of traditional lpathiesdredit market
pointing to a weakening of the bank lending conduit. However, the shadow banking system, at
least until the eruption of the GFC, eased access to credit, suggesting a greater role for the balance
sheet channel, at least for househ&¥dsportant adjustments were made to the monetary policy
strategy with fundamental shifts to the frameworks and instruments, and a more deliberate attempt
to utilise expectations management as a crucial tool of monetary policy. Changes in the behaviour
of monetary policymakers may have a fundamental influence on the transmission mechanism (see

Boivin et al., 2010).

8 The shadow banking system and the process of securitisation associdkeid was partly blamed for the GFC,
because shadow banks invested heavily in highly risky subprime securities, were highly leveraged, and financed their
investments with shorterm repossession debt, which was prone to reversals leading to both illiguéshitl
insolvency.
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Explanatory factors have been identified as potential sources of variation in the fiscal transmission
mechanism. The first factor relates todfifwations to the monetary policy strategy, which might

have impacted the transmission of macroeconomic shocks more broadly, including fiscal
transmission. The second factor buttresses the possible effects emanating from increased
participation in the ag$ market after the removal in early 1980s of restrictions on the retail credit
market, which may have changed the behaviour of private consumers. The restricted financial
markets could have inhibited a huge proportion of households from exhibiting desired
consumption smoothing behaviour, leaving them with suboptimal choices. In this regard, the
observed change in the fiscal transmission mechanism around the early 1980s could be explained
by the financial liberagation policies introduced around the saimeet It is entirely possible that

over time, fiscal policy itself has undergone changes, perhaps in reaction to occurring alterations

in monetary policy strategy (Bilbiie & Straub, 2004; Perotti, 2005; Bibiie et al., 2008).

Throughout the 1970s and eal®80s, most of the developing world had autarkic financial
markets and, as a result, the transmission of external shocks occurred mainly via the trade channel
in addition to adjustment in real exchange rates. However, the past four decades have seen an
extraordinary surge in the process of capital account lilsatedn in developing countries, which
resulted in a considerable evolution in financial interdependency on advanced economies and
among developing economies. These profound changes increasetegination of developing
countries into the global economy and could also have changed the key transmission channels of
external shocks to developing countries (Canova, 2005; Allegret et al., 2012). With specific

reference to crude oil shocks, Baumeistat Beersman (2013) note that the economic impact of
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oil price shocks on the US economy dropped to @abie extent. They attribute this to changes

relating to the oil intensity of macroeconomic activity. This was a consequence of the reaction to

the oil pice shocks of the 1970s as industries in the US and other advanced economies slowly
substituted oil for other sources of energy, improved conservation, and developed more energy
efficient technologies. The procremanindustsy r ei nf
based to a servidgased economy and the increased outsourcing of industrial production to

emerging countries, particularly in East Asia.

Dating back to the early 1980s, declining volatility in macroeconomic activity haveobserved

in many advanced economies. These volatility drops were apparent in macro variables such as
output and employment, but also across most expenditure categories and industrial sectors. In
addition, inflation and inflation volatility declined draneily during the episode appropriately
described as the Great Moderation (Primiceri, 2005; Davis & Kahn, 2008). Several candidates
have been identified to account for the decreasing volatility of macroeconomic variables during
the Great Moderation, inclity improved monetary policy practice, diminished exogenous
shocks, increased integration of global financial markets, financial innovation and improved
inventory management procedures (Stock & Watson, 2003; Kahn et al., 2002; Dynan et al.,
2008)%° Obviouwsly the Great Moderation came to an abrupt halt with the advent of the22087

GFC, when volatility increased once again. However, more recently, Charleroy (2013) documents
volatility reductions in macro data in BRICS countries. He attributes it tofatehiT as a
framework of monetary policy, complemented by the flexible exchange rate regime in most

BRICS countries

56 However, as the GFC illustrates, financial innovation can also represent a source of instability in financial
markets.
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3.3 Review of empirical literature

Empirical research in the decades preceding the 1980s concentrated on policy shocks. These were
usually dentified from single equation analysis or lasgale econometric models. However, the
advent of two significant novelties in the 1980s profoundly altered the course of research in the
context of shocks. First, in an attempt to reconcile macroeconontltseality in response to the

Lucas critique captured in the quote at the beginning of this chapter, Sims (1980) introduced vector
autoregressions (VARS), which transformed the analysis of structures set in motion via random
shocks by establishing a linlettveen macroeconomic shocks and innovations by way of a linear
system. The discovery of VARs facilitated discussions on identification assumptions, impulse
response functions, and innovation accounting by means of variance decomposition of forecast
errorsKkydl andds and Prescottdés (1982) seminal art
published inEconometrica extended the study of macroeconomic shocks tepatiny shocks

such as technological shocks. These innovations triggered a wavein€angsearch into shocks

and their transmission mechanisms. Cochrane (1994), for example, comprehensively reviewed the

fundamental drivers of economic fluctuations by using VARS in the spirit of Bims.

The next three subsections discuss relevant rezapiworks related to the propagation of

monetary, fiscal and external shocks.

57 Shocks Cochrane considered included oil price shocks, technological shocks, monetary policy shocks, credit shocks,
and consumption or news shocks. However, the conclusion was drawn that none of the shocks considered could
explain the greater proportion of economic fluctuations.
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3.3.1 Monetary policy shocks

Using postwar US quarterly dat&rimiceri 2005)assesses the possible origins of the-leas

desirable macroeconomic outcomes inthe US priortothdlndd8 0 s, as wel | as mor
role in the ensuing episodes of stagflafi®Rrimicericontends that such an investigation requires

an economeeic model that has two distinct characteristics: (1) tiragying parameters to capture

changes in monetary policy and inferred variations in the behaviour of the private sector, and (2)

a multivariate system to help appreciate the reaction of the maomey to variations in

monetary policy.

Primicerd snultivariate time series TVWWAR-SV model therefore incorporates timarying

coefficients to capture possible time variation or-honnear i ti es in the VARO
time variation in the varrececovariance matrix to gauge the possibility of heteroskedastic shocks
andnoAl i near simultaneous interactions among the
the data to evaluate potential tidependent behaviour in the linear system that couginate

from variations in the magnitude of the shocks or variations in the transmission mechanism. Here,

the parameters are treated as unobserved variables that display a random walk witGdTihdrift.

study assumes that the initial states of the fkey parameters in the modelcoefficients,
covariances, log volatilities and hyperparameterare not dependent on each other. Priors

distributed as independent invedd&shart are assumed for the hyperparameters. However, for the

58 Data on the US inflation rate, unemployment rate, and a shenn interest rate rurfrom 1953q1 to 200193

69 Other types of the TVNAR frameworks include the following: (1) parameters are allowed to switch between
regimes propelled by an unobserved variable whose behavior mimics a Markov switching pBamss& Zha, 2006);

(2) multivariateextension of the STAR framework where parameters transition smoothly and permanently from one
regime toanother (He, Teisvirta & Gondez, 2005); (Bmixture innovation models that permit to evaluate whether,
where, when and how parameters have evolvEdgp et al., 2009).
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initial states of théime-varying log standard errors, simultaneous relations and coefficients, the
priors are specified as normal distributions. Taken together, these assumptions produce normal

priors for the coefficients, covariances and log volatilities conditional ohytherparameters.

Bayesian techniques with the help of larkov Chain Monte Carlo (KIMC) are used to estimate

the unobservable statesd posterior -covaganaei but i
matrix of the threerariable TVRVAR-SV model. Primiceri (2005) concluded that monetary

policy has exhibited timgarying behaviour o@r time so that systematic reactions by the short

term interest rate to unemployment and inflation show a tendency towards a more activist conduct,

in spite of significant fluctuations. However, the effect on the US macroeconomy of the observed
variation n monetary policy has been minimal, which gives a more prominent role to other
exogenous shocks (i.e., npolicy shocks) in accounting for past periods of stagflation in the

economic history of the US.

Foll owing Primicerioés 2{{ARBSV snedal| a fufry ofvadbudidks o n t
examined the possibility of time variation in the monetary transmission mechanism. Benati (2008)
utilised quarterly data on the growth rate of broad money (M4); GDP deflator inflation; a three
month nominal interest ratand real GDP growth from 1959q1 to 2006qg4; and a Bayesian TVP
VAR-SV to evaluate the underlying sources of the Great Moderation that started in the 1990s in

the UK. Benatiset the lag order tf ¢ and impose a stability condition on the VAR to help
rejectunstable draws. Whereas Primiceri (2005) identified only a monetary policy shock through
Cholesky decomposition, Benati identified four structural shocks, namehpaimy demand

shocks, supply shocks, money demand shocks and monetary policy shotksimadsition of
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appropriate sign restrictions on th@pulse response functionfEs). Benatiestimated the system

using Bayesian methods with the help of the MCMC, which facilitates the simulation of the
posterior distribution of thayperparameters. Results reveal a fairly meagre long run reaction to
inflation pre1970/80, a clear rise during the Thatcher years, and an additional upswing under the
IT regime. Overall evidence suggests that good luck played a central role in stabilising
macroeconomy in the latter part of the saniplEvidence from two counterfactual simulations
reveal that: (1) imposing the Monetary Policy Committee in the earlier periods would have had an
insignificant influence on the higher inflation episodestlud 1970s but at a steadily higher
sacrifice ratio, and 2) large (ngolicy) demand shocks caused the higher inflation episodes.
Benati (2008) also found evidence of the diminished significance of monetary aggregates during
the IT era. Benati and Suricd2q08) replicated the Benati (2008) approach using US
macroeconomic data (shddrm interest rate, inflation, output growth and money growth)
spanning 1983qgl to 2005g4. They uncovered evidence of an evolution of the coefficients in the

structural monetarpolicy rule.

In the case of Japan, Nakajima (2011) provides a broad synopsis of the estimation procedure for
the TVRVAR with stochasticity volatility, which facilitates the capturing of possible variations in
the economyds basi csnote robusttandrflexible. N a & a weigwa & © a t
incorporating stochastic volatility into the TWPAR framework markedly increases estimation
performanceNakajimacautions that the assumption of stochastic volatility renders the likelihood
function intracable and advocates the use of MCMC techniques based on Bayesian inference to

estimate the TVR/AR-SV model.Nakajimasubsequently provided empirical illustrations with

° This meanthat the UK economy experienced relatively larger exogenous shocks in the 1970s with subsequent
shocks becoming increasingly smaller.
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the help of Japanese macroeconomic data spanning 1977ql to 2007g4. Results of -the three
variable model indicate significant differences in macroeconomic performance over the study
period, suggesting potential structural variations in the Japanese economy ovéiBidence

from the timevarying IRFs points to substantial variations in fieractions among the macro

variables.

Using quarterly data from 19961 to 2010g4, Franta et al. (2012) used the Bayesi&ARYP

SV to assess the transmission mechanism of monetary policy in the Czech Reputiie.
benchmark model, they use seasgnatljusted GDP data to capture the level of economic activity;

the threemonth PRIBOR to proxy for the shetdrm interest rates and hence monetary policy; the
nominal effective exchangerdteo capt ur e economyo6s cojandédect i on
CPI to indicate price levelé They combined sign and zero restrictions as an identification strategy

so as to discriminate between exchange rate and monetary policy shocks, given that the Czech
Republic is an open economyResults from the timgarying IRFs indicate that output and prices

are progressively more sensitive to monetary policy actions, which the authors attribute to the
process of disinflation in the latter part of the sample; the deepening of the financial sector; and
more persistent matary policy shocks. However, the paissough of the exchange rate gradually
weakened, which reflects, according to the authors, that the credibility dividend from the IT
framework implemented by th€zech National Bank GNB) has helped anchor inflation

expectations. Next, the benchmark model was augmented with the lending rate and credit to the

" Nakajimaexamined two sets of variables: inflation, output, and mediteamm interest rates; and inflation, output,

and shortterm interest rates.

2 PRIBOR refers to the Prague Interbank Offered RatK S | GSNIF IS Ay iSNBad NI GS GKI G
to trade among themselves.

73 As notedby Christiano et al. (1999)) a closed economy it is possible to set the recursive identification strategy

in order to identify the impact of monetary policy shocks.
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private sector to capture credit market developments. The results showed prices and output to have
become more sensitive to credit shocks during the time of leéoiar, as characterised by a more
constrained access to credit. They conclude that the aggregate economy may have become less

responsive to financial shocks in the context of a stable financial system.

With regard to Poland, Arratibel and Michaelis (2Da#o followed the Bayesian TWPAR-SV

model to investigate the time variation in the response of inflation and output to the exchange rate
and monetary policy shocks that took place between 1996 and 2012. The variables included in the
TVP-VAR model wereconsumer prices; the shderm interest rate; consumer prices; real GDP;

and the exchange rate. The analysis was done on a quarterly basis. They allowed the dynamics of
the timevarying coefficients and the variances to follow a driftless random walk théthco
variances following a geometric driftless random walk. For the priors, they use a training sample
derived from the entire sample (i.e., 1996q1to 201248)gn and zero restrictions were used

as to differentiate between exchangerateand monetap ol i cy i mpul ses i n vi
economy. Empirical results based on the IRFs indicate that the effects of monetary policy shocks
vary over time. The impact on GDP was stronger initially but, as of the beginning of 2000, it
weakened progressiyetlespite a number of reversals at the onset of the GFC. Price responses
also showed time variatidhbeing stronger initially and then becoming weaker (e.g., the largest
cumulative impact was estimated to be 1.4% in 19964 while the lowest cumulattte@bf8%

was recorded in the first quarter of 2012 after four quarters.

"4 To ensure robustness, the priors were estimated @ulbset of the sample.
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Phan (2016) investigated possible time variation in monetary policy and its attendant transmission
in four mature economies: Australia, Canada, the UK and the US using th&/AREV
framework. The basic framework incorporates the policy interest rate, the rate of unemployment,
and the inflation rate, but augmented with the exchange rate in the case of Australia on the basis
of it being a small open economy. Following Primiceri (2086d Nakajima (2011), the study
employed a recursive identification strategy with the variables ordered as follows: inflation,

unemployment, and interest rate, which implies that a shock in monetary policy (interest rate)

affects the nomolicy variableswith a lag°®Phanés 2016 paper used qua

1971q2 to 201194, and consciously avoided t
reaching the zermwer bound accompanied by extended unconventional monetary policy in those
counttes. In line with general empirical practice, a #l&g structure is employed to estimate the
TVP-VAR-SV model, using Bayesian techniques with simulations based 6@@@erations of

the Gibbs sampler. The paper differs from that of Primiceri (2005s&ynaing the variations in
inflation and unemployment are temporary and not permanent, which implies short run monetary
policy reactions derived from the TWPAR-SV model and not the long run parameters implied

by the Taylor rule. The results are sumrsadliby the posterior means and indicate a more
aggressive monetary policy reaction to unemployment in the latter part of the sample across the
four countries. The paper also found that the impact of monetary policy shocks on inflation and

unemployment has beme weaker in recent times.

The studies discussed above all used -MAR-SV techniques and relate mostly to advanced and

emerging market economies. In a broad review of empirical works using VARs to assess the

S The exchange rate is placed last (i.e., after the interest rate in the case of Australia).
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efficacy of monetary transmission in developieconomies, including those in the SSA, Mishra

and Montiel (2012) failed to find any concrete evidence that support the response of aggregate
demand to monetary policy impulses consistent with the identified effects in the case of advanced
economies. Thetherefore expressed their reservations about the potency of monetary policy in
developing economies. They attributed this lack of potency of monetary policy to methodological
shortcomings. These include the choice of a proxy for monetary policy, thecabstopen
economy considerations in the estimated VARSs, arbitrary identification assumptions and, more
importantly, ignoring irsample variations that can impact the functioning of the transmission
mechanism. Confirming the methodological challengesenipus studies, Davoodi et al. (2013),

in their study of the monetary transmission mechanism iretds¢ African CommunityEAC),
discovered that standard statistical inferences (such as traditional VARS) reveal a weak response
to policy shocks, and thabnstandard inference techniques such as BVAR and FAVAR show a

much stronger reactidf.

Thlaku (2011) considered the possibility of time variation in his evaluation of the South African
monetary transmission mechanisms by estimating two redfocedVARs, one for the monetary
targeting regime spanning 19861 to 1999q4, and the other for the IT regime, spanning 2000q1 to
2010g4. Results from the data splitting VAR analysis show that the transmission mechanisms

became stronger after the implementatiornefIil framework.

This early attempt at investigating possible time variation in the transmission of monetary impulses

in an African context may have led Mwabutwa et al. (2016) to use theVIRRRSV model of

6 Countries in the EAC block are Burundi, Kenya, Rwanda, Tanzania and Uganda.
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Primiceri (2005) to examine the possibility thitae financial liberakation policy adopted in

Malawi had a timevarying effect on the transmission mechanism of its monetary pdlegur
variables (consumer prices, exchange rate, bank rate, and GDP) are included in the baseline model.
Private sectocredit was subsequently added as a variable. Like Primiceri (2005), Benati (2008)
and Nakajima (2011), Mwabutwa et al. (2016) estimated the system with a lag order of1 (i.e.,

p using Bayesian methods and MCMC techniques. Furthermore, they used ginata as
Nakajima (2011). Empirical results based on the IRFs point to a clearer transmission mechanism
after the launch of the financial libergdtion policy, which indicates an improvement in the
macroeconomic environment. The price puzzle usualbgted in the standard VAR model was

not evident, which reinforced the methodological issues raised by Mishra and Montiel (2012).

Abdullahi (2016) useé the TVRVAR-SV framework to investigate possible time variation in the
monetary policy transmission nmfemism in Nigeria for 197091l to 2014g2.tirh e pwep,er 6 s
the Nigerian economy underwent structural shifts and other changes in its monetary policy
regimes, rendering inadequate the use of the standard VAR framework in assessing the importance
of monetay policy in the dynamics of forex reserves, inflation, and output (real GDP). The TVP
VAR-SV model consists of four variables: forex reserves, dkam interest rate, real GDP and

CPI inflation. Consistent with the general norm, the TWAR-SV model wasestimated using

two lags with simulations based on QQ0 iterations of the Gibbs sampler, having discarded the
initial 2 000 iterations. Normal distribution priors were set with the mean and variance selected
from anOrdinary Least Square®LS) estimateof a traditional fixed parameter VAR framework

based on a training sample of the initial 40

7 This paper is based on chapter 3 of Chance Ngamanya MwaBuiwa H n mn  t K EssayKdd dinarcial G A (1 f SR
reforms and monetary policy in Malawi
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estimated using MCMC procedures with thverying IRFs as the main tool of analysis. The
results point to edent time variation in the monetary policy transmission mechanism, and in the
variance of exogenous shocks. The paper also found monetary policy to play a substantial role in

accounting for inflation dynamics in Nigeria.

In the case of Ghan&braduOtoo et al. (2003) used quarterly data from 196994 to 200294 to
examine the monetary transmission mechanism irvaridblestructural vector error correction

model (SVECM) with zero restriction$® Due to conflicting results from the various lagier
selection criteria, they chose an initial lag length of 4 to ensure the absence of serial correlation
and to achieve parsimony. The two identifiedmi@grating vectors were normalised to form price

and money demand equations. Based on the generbdkBsdthey discovered that the effect of
monetary contraction is felt after the second quarter when inflation starts to fall, which pointed to
the existence of a price puzzle. Once underway, the disinflation process takes up to eight quarters
to return toits baseline. The results also revealed an exchange rate puzzle: After an interest rate
hike, the bilateral cedi/USD exchange rate depreciated instead of appreciating. The contractionary
monetary policy caused output growth to fall by 0.1%, returningegteshock level 14 quarters

later. In terms of the strength of the various channels, the study identified the exchange rate as the

main channel through which monetary actions were propagated to the broader economy.

Kovanen (2011b) investigated the exffiveness of the interest rate channel of the MBTdvl

Ghana using a twstage approach. In the first statfee papefooked at the impact of the short

"8 The variables are real GDP, consumer price inflation, nominal exchange rate (i.e., bilateral cedi/USD rate), private
sector credit as a percentage of GDP;d@y treasuy bill rate, and the world price of crude oil converted to local
currency.
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term policy rate on the wholesale interest rates (interbank rate astay9lreasury bill rate) with

the help of constant parameter VAR and monthly data spanning December 2004 to April 2010.

The paperan a threevariable VAR consisting of the shetgrm policy rate, the interbank rate and

the 9kday Treasury bill rate with two lag¥he papeirfound that movements in the shtgtm

policy rate influenced both the interbank rate and the@ATreasury bill rate despite the pass

through being faster for thaterbank rate (46% and 44% pashir ough achi eved wi t
lag for the interbank rate and the-8dy Treasury bill rate, respectively). In the second stage,
papersimulated the impact of monetary policy actions on retail interest rates (dgpakiending

rates) and found that retail interest rates reacted to monetary policy actions with a considerable lag

of between five to six quarters. thh e  p\aew,esuch a sluggish response by retail rates is
worrisome given the rapid reaction by whsdée rates. Kovanen (2011a) also examined the
relevance of money for inflation dynamics and hence monetary policy in Ghana using a single
eqguation inflation gap model for the period 199091 to 2008d.papefound that while money

provides only limitedn f or mati on content i n respect of Gr
pressures (measured by the output gap) and currency depreciation hold useful information for

future inflation in Ghana.

Other studies investigating the transmission of monetary polidgghana focused largely on
estimating the demand for money function (Bawumia et al., 2008); a single inflation equation with
money supply among the regressors (Ahiabor, 2010); using VAR estimation techniques
(Nyumuah, 2018); and employingector error corred@mn model YECM) estimation methods
(Akosah, 2015). Results from these studies are plagued by issues relating to parametric shifts and

the inherent price puzzles identified in the IRFs.
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While these works are relevant to the current study, they arepinded by strong assumptions

of time-invariant coefficients and constant volatility of exogenous monetary shocks. This study
relaxes both assumptions by using the TWAR-SV framework to accommodate possible time
variations in both the monetary policy pegation mechanism and the variances associated with

the monetary policy shocks.
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Table 32: Summary of empirical works on monetary transmission mechanism

rate, 91day Treasury

bill rate

Author and date Country or Sample period Variables Methodology Main findings
region and data and
frequency identification
strategy
AbraduOtoo et al. | Ghana 196991 to Real GDP, CPI SVECM, zero The exchange rate channel is the main conduit via
(2003) 200294 inflation, nominal restrictions which monetary policy impulses are propagated to
exchange rate (bilatera economy.
cedi/USD), private
sector credit to GDP
ratio, 9tday Treasury
bill rate, world crude
oil price in local
currency
Davoodi et al. EAC block | January 2000 to | Real GDP, CPI, reserv{ Traditional The monetary transmission mechanism tends to b
(2013) December 2010 | money, shorterm constant broadly feeble when applying standard statistical
interest rate, private parameter VAR, | inferences (such as traditional VARS), but appears|
sector credithominal BVAR, FAVAR be strong when employing natandrd inference
effective exchange rate techniques such as BVAR and FAVAR.
(NEER), US federal
funds rate, US
industrial production,
global food price index
global oil price index
Thlaku (2011) South Africa| 198691 to Real GDP, repo rate, | Split sample The monetary transmission mechanisms became
201092 CPI, real effective (two-period) stronger after the implementation of the IT
exchange rateREER), | traditional framework.
credit to the private constant
sector, all share index,| parameter VAR
money supply
Kovanen (2011a) | Ghana 199091 to Inflation, output, Generalised Money hadimited information content for future
2009g4 money supply, NEER | Methodof inflation dynamics while currency depreciation and
Moments (GMM) [ demand pressure are key indicators of future inflat
Kovanen (2011b) | Ghana December 2004 | Shortterm policy Constant Variations in the shoiterm policy interest rate have
to April 2010 interest rate, interbank| parameter VAR | significant effect on both interbank and-8ay

Treasury bill rates.
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Primiceri (2005) USA 1953qg1 to Federal funds rate, | TVP-VAR-SV, Monetary policy has varied over time. Systematic
200193 real GDP, recursive reactions of the sheterm interest rate to
unemployment identification unemployment and inflation show tend toward a m
aggressive behaviour despite significant fluctuatior
Bendi (2008) UK 1959q1 to Real GDP growth,3 | TVP-VAR-SV, The structural monetary policy rule reveals a fairly
200694 month nominal interest| sign restrictions | meagre longun reaction to inflation befor£d70/80,
rate, GDP deflator an evident rise during the Thatcher years, and an
inflation, broad money additional upswing under the I'_I' regime. Good forty
played a central role in anchoring a better
growth macroeconomic context in the latter part of the
sample.
Nakajima (2011) Japan 1977q9lto Inflation, output, TVP-VAR-SV, There were significant differences in macro
200794 mediumterm interest | recursive performance over the study period, which suggest
rate, shorterm interest | identification potential structural variations in the Japanese
rate economy oer time. Evidence from IRFs points to
significant changes in the interactions among the
macro variables.
Franta et al. (2012) | Czech 199691l to Consumer price index,| TVP-VAR-SV, Output and prices have become more sensitive to
Republic 201094 GDP, NEER, amonth, | sign and zero monetary policy actions due to disinflation in the
PRIBOR?® augmented restrictions latter part of the §ample, financia! sector deepenin
with lending rate and and a more persistentametary policy shock.
credit
Arratibel & Poland 199691l to Shortterm interest rate| TVP-VAR-SV, The response of macro variables exhibits time
Michaelis 201293 consumer prices, real | sign and zero variation over time.
(2014) GDP, exchange rate restrictions

" PRIBOR refers to the Prague Interbank Offered Rate, which is the average interest rate at which banks are preparednongatiemselves
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3.2.1 Fiscal policy shocks

Empirical regularity regarding the impact of monetary impulses on inflation, output and other
macroeconomic variables has been well established, while no such consensus exists, even
qualitatively, in the empirical literate on fiscal shocks (Perotti, 2007). This is a direct
consequence of the conflicting theoretical underpinnings of the basic Keynesian model and the
neoclassical model. The basic Keynesian model predicts increases in GDP and private
consumption after an urpected expansionary fiscal policy, whereas the neoclassical model holds
the opposite view’ In a sense, the mantle has fallen on empirical research to resolve key issues
left unresolved by economic theory, particularly the magnitudes of the impacts on output (i.e., the
multipliers), and the qualitative reaction of other important variablesjdimg interest rates and

private consumption.

As in the case of monetary policy, VAR frameworks have assumed prominence in the evaluation
of the dynamic reaction of economic variables to fiscal policy shocks. First generation fiscal VAR
models typicallyemploy a thre@limensional vectdt (see Perotti, 2007), with later works have
extended the model to account for other important macroeconomic variables, including inflation,
interest rates and private consumption. While disparities exist in the wayatiais/reduced

form VAR models are specified with regard to for example the set of endogenous variables, sample
period, lag length and deterministic terms, the main distinguishing feature of empirical studies on
fiscal shocks relates to the approach adbpieidentify these shocks (see Caldara and Kamps,
2008). There are four key ways of identifying shocks emanating from fiscal policy, namely the

recursive identification technique originally suggested by Sims (1980) and later used by Fatas and

80 See table 3.2 detailing ththeoretical expectations regarding the qualitative reactions of major fiscal variables.
81 For exampleK =[spending output taxes], wherkis a vector.
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Mihov (2001) as well as Corsetti and Muller (2007); the structural identification approach
popularised by Blanchard and Perotti (2002) and extended by Perotti (2007); the sign restriction
approach suggested by Mountford (2005) and applied by Mountford and Uhlig);(20@9the
narrative or dummy or evestudy approach. The latter attempts to separate the classic aberration
from the usual route of the endogenous variables brought about by a number of unusuat post
fiscal eventss mainly military buildups driven byUS foreign policy such as the Korean and

Vietnamese wars, and the CarRgagan and Bush butlgps (Perotti, 2007).

Irrespective of the identification approach adopted, many VAR analyses of fiscal shocks document
a humpshaped increase in output followiron positive government spending shocks despite
differences in the magnitude of the effect and the peak response. Even in the same empirical
literature, the magnitude of the multiplier is a function of the sample period and/or the model
specification. Patti (2005), for example, documented a negative multiplier for certain sub
samples for Canada, the UK and Australibe papemoted a gradual diminishing influence of

fiscal policy shocks on the components of the US GDP. Bilbiie et al. (2008) attriligetd &

more active monetary policy and the role of increased asset market participation. In the case of a
tax shock, Blanchard and Perotti (2002) discovered that in the US, the impact multiplier emanating
from a tax increase is abotl.7, a finding confmed by Romer and Romer (2010). Consistent
with spending shocks, Perotti (2005) observed that the direction of the multiplier is sensitive to the
study period in certain OECD countries. Hebous (2011) concluded that evidence does not
undoubtedly underpirhe Keynesian prediction that the multiplier of a tax reduction is smaller

than that emanating from a positive spending shock.
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Evidence on the consumption response to fiscal shocks is dependent on the identification approach
adopted and therefore natambiguous. For example, results from studies based on the Blanchard
Perotti or the recursive identification schemes generally document that consumption responds
positively from a positive spending shock (see Blanchard & Perotti, 2002), while evidemce fro
studies using sign restrictions is mixed with Pappa (2009) reporting a positive response of
consumption but Mountford and Uhlig (2009) finding evidence for a zero and insignificant
response of consumption in the ppaoschrewedlsat he U
negative impact on consumption for the US. For both tax and spending shocks, evidence from

VAR estimates do not definitively support any particular theoretical prediction.

Burnside et al. (2004) found that employment increases dueitv@eapending shocks, which is
consistent with the positive response of output. Blanchard and Perotti (2002) documented a
positive but weak impact on real wages after a positive spending shock. Caldara and Kamps (2008)

found a muted interest rate reacttorfiscal shocks.

The empirical literature discussed so far appears to depend strongly on methodology. In addition
to the identification challengethe VAR models that were used, overlooked the possibility of time
variation in the fiscal data. RameyO@l) recogrsed this possibility by employing a sislample
strategy in the study of spending shocks in the US and presented evidence of instability showing
different effects of fiscal policy depending on whether or not the sample included World War 1.
Using rolling window analysidRebei (2017) scrutiseéd US fiscal data for a possible crowding

effect on private consumption after a government spending shbekpaperconcluded that the

crowdingin effect observed in the earlier part of the sample teddater on. Pereira & Lopes
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(2010) contended that the problem of time heterogeneity must be carefully addressed to ensure
that the effects of fiscal shocks after profound structural variations are accurately determined. In
the view of Pereira & Lopes Q20), fiscal policy itself might have lost its effectiveness in
stimulating consumption and output in the advanced economies since the 1980s. TWARVP

SV model became the standard approach to analysing shocks since the seminal work of Primiceri
(2005). Initially, the model was applied mostly to monetary impulses and their macroeconomic

responses in advanced countries.

Kirchner et al. (2010) were the first to employ the FVRR-SV model to analyse fiscal shocks,
attributing its superiority over the coast parameter VARs and sshmple estimation methods

to: (1) the inability of the standard VAR to easily and precisely identify structural changes a priori;
(2) the fact that fiscal multipliers may not change in a monotonic manner as implicitly assumed in
the standard VAR; and (3) possible arbitrariness in the dating of a perceived structural break under
the standard VAR. Using a fowariable VAR consisting of the interest rate, private consumption,
GDP, and government spending (all, except the interestinareal per capita terms) with quarterly

data spanning 1980q1l to 2008q4, they investigate eurozone government spending shocks. They
evaluate their TVR/AR model with a Bayesian inference approach and MCMC techniques,
which permits them to simulate thesterior distribution of the hyperparameters. They also follow

a recursive identification scheme by ordering government spending first to shield it from the
contemporaneous impact of the other variables ordered affefhiey report the timearying

IRFs for three separate quarters available in the sample, namely 198091, 199594 and 2008g4. The

results indicate that the contemporaneous reactions of consumption and output to a spending shock

82 They use government spending net interest payments.
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decreases over tinfé For example, the impact multipliers bassuthe point estimates are 0.37
(consumption) and 0.72 (output) in quarter four of 1980 compared to 0.28 (consumption) and 0.42
(output) in quarter four of 2008. The result also shows that the persistence in the responses of
output and consumption have @&ntly reduced over time with the output response to the shock
being positive between six and seven quarters in quarter four of 1980, four to five quarters in
guarter four of 1995 and three to four quarters in quarter four of 2008. They also obsemiea stur
reaction of the shotterm nominal interest rates and a weaker reaction of real wages to spending
shocks. They conclude that the efficacy of public spending to stabilise private consumption and

real GDP has decreased over time with substantial reductigovernment spending multipliers.

Using quarterly US fiscal data spanning 196592 to 200992, Pereira and Lopes (2010) assess
possible time variation in the transmission mechanism of US fiscal policy with the help ofa TVP
VAR-SV model. The baseline rdel specification consists of four variables, namely, inflation,

GDP, net taxes, and government expenditure, which they subsequently augment with private
consumpti on. Unl i ke Kirchner et al . (2010) ,
(structural) dentification scheme with calibrated elasticities of spending to prices and net taxes to
output but an estimated price elasticity of taxes. They assume the coefficients andaharaes

to track a driftless random walk process with the volatility stateolving as geometric random

walks. Initial states priors are assumed to be Gaussian with point estimation based on a constant
parameter VAR spanning 194791 t01959g4. They simulate the heteroskedastitARVIsINg

standard Bayesian methods with the hippeameters assumed to have conjugated inviskart

83 They also report results fromfixed-parameter Bayesian VAR model which generally indicate both output and
private consumption respond positively to government spending shock, turning negative after 13 quarters (output)
and 15 quarters (private consumption) before gradually returninthér initial levels.
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priors. In order to validate the application of the TVRR-SV, they undertake two separate
parameter instability tests: Nyblekansen test and the Quandt likeliheatio statistic intended

to test fo parameter constancy wésvis an unknown single breakpoint.

The results broadly support the application of TVRR-SV model instead of sukample or
rolling-sample fixed coefficient VARs with constant volatility. Results from the -MWAR-SV
framework int to dwindling impacts of tax shocks over the study period of simulation with the
impact multiplier gradually declining 0.4 by 2009 from abou0.8 in the 1960s. For government
spending, the extent of time variation appears limited as the impatgplireuincreases from 0.25

in the earlier parts of the sample to stabilaround 0.5 at the latter part of the sample. Further
evidence presented indicates a weakening impact of fiscal policy over time, with the effects of
taxes more pronounced than sgi@gy. For private consumption, they find that a positive shock to

net taxes steadily moderates private consumption with the multipliers one year ahead and even for
longer horizons remain within the vicinity 0.5 over the entire period. Positive shoc&s t
government spending are found to produce a slightly negative contemporaneous consumption
multiplier but over a longer horizon, a small positive value of not more than 0.3 in the early years,
decaying to essentially zero in later yeddr their view, his evidence is incongruous with the

huge Keynesian effect of spending shocks on consumption. On possibleatiyimey behaviour

of fiscal policy, they discover an increasing countercyclical reaction of taxes to output over time,
appearing to peak duringg 20082009 recession. On the other hand, expenditure tend to respond

countercyclically to output over time, exhibiting decreasing tendency over the study period.

84 The authors compare the results from the TWRR with those derived from a 3&ar rollingsample with the
results consistently showing TWRAR model to have much less instability.
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Boiciuc (2015) also apply the Bayesian TWRR-SV model to ascertain the macroeconomic

impacts of fiscal policy in Romania. The study uses quarterly data on government spending,
government revenue and GDP spanning 200191 to 2013q3. Thevéhi@ade system follows a

recursive identification strategy whereby spending is ordered first, folldwedsDP and
government revenue put last. The study employs Bayesian techniques to estimate the model with

the hyperparameters assumed to have independent “Weslsart priors. The initial values of the

model 6s parameter s ar e edontheintial dverfagevemobservaBonge st i me
of the data. Results based on the IRFs indicate a positive output reaction to a positive government
spending shock but its intensity has reduced over time with the fiscal multipliers consistently less
thanonespnni ng the entire study period. Real GDPG
be positive initially but becomes negative beyond one year. Evidence obtained from the TVP
VAR-SV also shows a greater impact of a spending shock on real GDP comphaeddtiained

from the fixedparameter VAR model. On the basis of the positive but generally small fiscal
multipliers, the study concludes that fiscal policy has lacked potency to be the key catalyst of

aggregate economic activity in Romania.

Ferreira (B15) assesses the response of private consumption to government spending shock in
Brazil with the help of TVPVAR-SV model. The specification includes private consumption, the
interest rate, real GDP, and government final consumption expenditure. Theisnestainated

with Bayesian technigues spanning 1996q1 to 2014g2. The results reveal that fiscal policy through
government spending has become a more effective tool to stimulate the Brazilian macroeconomy

from the beginning of 2007. The estimated twvaeying IRFs of GDP also indicate that the
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persistence of the shock appears to have increased somewhat at the end of 2002, which he attributes
to the election of Lula as president of Brazil. The author discovers that private consumption
responds positively tpositive government spending shock, confirming a crowingffect, with

the effect appearing to be unchanging over time.

In the case of Africa, Jooste et al. (2013) investigate possible time variation in the transmission of
public spending shocks in Bt Africa using a TVFWAR-SV model . The -framew
varying properties follow the usual random walk processes with the innovations assumed to be
normally distributed. They employ quarterly data spanning 1970gl to 201094 on general
government expendite, interest rates, and household consumption. The model is estimated based

on Bayesian inference with the first seven years used in calibrating the prior distributions. Time
varying IRFs are generated for 1994, 1999, 2007, 2008 and 2009 with the sheuwlisg that

South Africaés fiscal policy prior to 22000 wa:
The computed multipliers are generally less than one during tH20pfeperiod and take about

five quarters to exert its full effect on tBeuth African macroeconomy. The authors observe that

the largest multipliers were recorded during the bupdo the 2007/09 GFC. They conclude that

fiscal policy in South Africa is effective in the shouin and that the authorities must avoid running

large fiscal deficits for extended periods.

Most of the studies reviewed above apply to advanced and emerging market economies (South

Africa included in this group). The only attempt in the case of the entire SSA (excluding South

85 Du Plessis et al (2007) also find evidence fagnto a procyclical fiscal policy in South Africa since 1994 which
seems to have become even more procyclical in the latter part of the sample. In a similar vein, Calitz and Siebrits
(2003) caitend that South African fiscal authorities have not pursueahtercyclical policies since the latter part of

the 1970s.
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Africa) was made by Akpamnd Atan (2015) who use a fixg@drameterstructural vector
autoregressionSVAR) with recursive identification to assess the fiscal transmission mechanism

in Nigeria with the results indicating that output and inflation respond asymmetrically to different

components of government spending.
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Table 33: Summary of empirical works onfiscal transmission mechanism

Author and Country Sample Variables Methodology and Main findings
date or region | period and identification
data strategy
frequency
Akpan & Atan | Nigeria 1980 to 2010 | Government consumption, Fixed parameter Fiscal expansion through capital spending has a
(2015) real output, inflation rate, reall structural VAR with | positive significant impact on prde consumption
Annual interest rate, private recursive and output while fiscal expansion via higher busing
investment identification taxes has the opposite effect.
Gemechu Ethiopia 2000/01 to Government spending, taxes| Bayesian VAR Fiscal expansion gigovernment spending has a
(2018) 2015/16 real GDP, interest rates, small positive impact on output and inflation but th
exchange rate effect on interest is negative.
Quarterly
Alimi et al. Nigeria 1970 to 2013 | Government revenue and Fixed parameter VAR Fiscal policy shocks have a significant impact on t
(2015) expenditure, fiscal balance, | with recursive Nigerian macroeconomy.
Annual lending rate, exchange rate, | identification
trade/GDP ratio, money
supply/GDP ratio, per capita
income
Kirchner etal. | eurozone | 1980 to 2008 | Governmentgending, real TVP-VAR-SV with The efficacy of public spending to stabilise private
(2010) GDP, real private recursive consumption and real GDP decrease over time wif
Quarterly consumption, shotierm identification substantial reduction in government sgeagd
interest rate multipliers.
Pereira & Lopeg US 1965 to 2009 | Government spending, net | TVP-VAR-SV with Results point to dwindling impacts of tax shocks o

(2010)

Quarterly

taxes, GDP, inflation

structural (non
recursive Blanchard
Perotti) identification

time while the extent of time variation in spending,
appears limited. For private consumption, the
evidence is incongruous with the huge Keynesian
effect of spending shocks on consumption. Taxes
show an increasing countercyclical behaviour.
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Boiciuc (2015) | Romania 2001 to 2013 | Government expenditure, TVP-VAR-SV with Results indicate a positive output reaction to a
GDP and government recursive government spending shock but its intensity reduc
Quarterly revenues identification over time. The real GDP responseattax revenues
shock appears to be positive initially but becomes
negative beyond one year. The study concludes th
fiscal policy has lacked potency to influence
economic activity in Romania.
Ferreira (2015) | Brazil 1996 to 2014 | Private consumption, TVP-VAR-SV with As of 2007, fiscal policy via government spending
government consumption recursive has become a more effective tool to stimulate the
Quarterly expenditure, real GDP, shert| identification Brazilian macroeconomy.
term interest rate
Jooste et al. South 1970 to 2010 | Government expenditure, TVP-VAR-SV with South Africaés fiscal
(2013) Africa interest rates, household recursive procyclical but became less so after 2000.
Quarterly consumption identification
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3.2.2 Transmission of external shocks

Dornbusch (1985) made an early attempt to assess the effects of dynamics in large markets on
worl d prices and therefore on developing couni
a semiopen small economy, he explored the channels through wdereblopments in OECD

countries impact economic performance in less developed countries (LDCs), particularly those in
Latin America and Asialhe papeobserves that sustained growth in OECD countries promotes

growth in LDCs with trade being the main cortdit h e  pvéew, eqormic growth in OECD

countries influences LDCs by improving their external position and creditworthiness, thereby
enhancing their access to capital. Additional capital subsequently enables LDCs to pursue growth
enhancing policiesThe papertherefore concluded that economic dynamics in advanced

economies have significant trade and welfare consequences for LDCs.

Calvo et al. (1993) investigated the notion that external shocks are directly responsible for the
dynamics in small opeaconomies in Latin America. Using principal components analysis and
vector autoregressions (VARS), they concluded that external shocks remain the core drivers of real
exchange rate volatility in most Latin American economies. Using VARs on a bilateisl bas
Canova (2005) found evidence suggesting that the largest proportion of the dynamics in Latin
American economies can be attributed to Fed monetary policy actions. Rusnak and Horvath (2008)
employed a VAR framework with a Blancha@iah identification d.eme to assess the effects of
external shocks on the real economy in several transition economies. They concluded that
developments in large economies have a substantial effect on the dynamics in small open transition

economies.
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Uguyen et al. (2014) astained the influence of external shocks on seven East Asian countries
using structural VARE® They discovered that US monetary policy and oil price shocks had
significant consequences for the volatility of domestic economic variables. Sosa (2008) studied
the importance of US factors for business cycle fluctuations in Mexico. Based on a VAR
framework with block exogeneity restrictions, the study noted that US economic dynamics
accounted for a very large proportion of economic variations in Mexico, particaluring the
postNorth Atlantic Free Trade AgreememMAFTA) period with the most important driver being

the US GDP. Andrle et al. (2013) investigated the link between eurozone economic conditions and
macroeconomic trends in Poland using a treyle VAR model and data on output, the policy
interest rate, inflation, and the exchange rate. They imposed block exogeneity restrictions which
all owed them to identify how external factors
from 19992012. Theyfound that developments in the eurozone accounted for some 50% of

business cycle variance of output and interest rate and some 25% of inflation variance in Poland.

Other studies used VARs to assess the influence of diverse forms of external shock on the
macroeconomic context in Africa. The external shocks they investigated, included foreign
demand, terms of trade, and cost of borrowing shocks (Selim, 2008; Amira, 2013; Mangadi &
Sheen, 2016); agricultural price shocks (Addison & Ghoshray, 2013); praaitaldlow shocks

(Alley & Poloamina, 2015); commaodity price shocks (Haile, 2016); oil price shocks (Oyelami &
Olomola, 2016); and financial shocks (Ncube et al., 2012). These studies document a significant

impact of external shocks on macroeconomic dndntial developments across the African

86 China, Indonesia, Malaysia, Philippines, Singapore, South Korea, Vietnam.
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continent with the financial and trade channels being particularly important in the propagation

process.

In the case of Ghana, Nchor et al. (2016) explored the macroeconomic response to oil price shocks
using VARs and the VECM for forecasting. Their findings point to an asymmetric response of
macroeconomic variables to negative and positive shocks. Theyudeddhat oil price shocks

are generally detrimental to Ghanads economy.
examine the influence of oil price shocks on inflation in Ghana. Her results indicate a positive
weight of oil price shock on inflation iboth the short and the long run. The study revealed that

an increase in the oil price results in higher inflation both directly and indirectly via the exchange

rate.

Although the aforementioned literature is relevant to the current study, they relyagstimption

of fixed coefficients without due considerat.i
economies may evolve over time. This happens because of stronger domestic policies, increased
financial integration, alterations in the compasitiof trade, and variations in the importance of

crude oil to the domestic economy (Mumtaz, 2016; Baumeister & Peersman, 2013), all of which

played an important role in Ghana.

Shioji and Uchino (2012) employed a TWRAR model with stochastic volatilitywith the co
variances assumed to be constant) that allowed them to assess the influence of external shocks on
the Japanese business cycle as it related to aggregate industrial production, particularly the

automobile industry. This industry was severelgetiéd during the GFC as global export demand
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fell dramatically. Thevariableshey consideredre oil prices, the exchange rate, US total imports,

EU total imports, Japanese automobile exports, automobile production in Japan, and general
industrial production in Japan. They estimated the model using a monthly dataset spanning the
period July 1980a December 2010. The IRFs were estimated atyfesr intervals between
January 1985 and January 2005 (to measurersis responses) and other IRFs generated for
October 2008 (to capture the onset of the crisis); December 2008, and March 2009 (tbfaccoun

the most severe period of the crisis), and June 2009 (to mark the end of the crisis). Based on their
results they concluded that structural variation was not evident in the link between automobile
exports and foreign sector variables throughout éneg preceding the crisis. This may have been

becauseod apanés protracted defl ationary recession

Using Bayesian TVR/AR-SV, Baumeister and Peersman (2013) determined whether oil supply
shocks have had a tinvarying impacton real economic activity in the US. They used quarterly
data spanning 1947qlto 201191, with the first 25 years as a training sample to create priors. The
maximum lag length for the VAR was set at four (itg., 1) to capture lags in the transmission

of oil shocks and permit adequate dynamics in the structure. Variables included in the VAR model
were US consumer prices, US real GDP, the real
oil, and global oil production. They assumed the tiragying paraneters tracked a driftless
random walk route while the vectors of volatility were independent of each other and evolved as
geometric random walks. They hypotlsesi a blockdiagonal system in the case of the co
variance matrix due to its appropriate chéggstic of abridging inference and raising the efficacy

of the estimation procedure. They relied on sign restrictions to identify the structural oil supply

shocks based on a basic model of competitive market dealing in crude oil. Based on the IRFs, they
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found a significant weakening in the responsiveness of oil prices to oil demand dating back to the
1980s. In their view, this discovery could help clarify why, over time, oil prices tend to respond
more strongly with more severe macroeconomic outcomesetsaime oil production shortfall,
whereas an equivalent increase in the oil price is connected to a smaller impact on output. They
observed that the impact exerted by oil supply shocks on real price variability has become smaller
in more recent times, whexg oil demand shocks have assumed a more prominent role. In
conclusion, they noted that the overall effect of oil supply shocks on the US economic activity has

lessened.

Kim et al. (2014) analysed the reaction of monetary policy (interest rate) taaal gtrocks in

China using variants of VAR models, including the FVRR-SV model with recursive
identification®’$8 They indicated that the TVRAR-SV framework is aimed at testing whether

the monetary policy response to oil price shocks had evolvediowerThe study was based on

mont hly data of the real price of oil, oi |l pr
oneyear lending rate, and the real exchange rate. They considered data from January 1992 to May
2014. The priors and the initigtates are based on Nakajima (2011), and Bayesian techniques
(MCMC algorithm) were used to estimate the model based @9Q@raws and @00 burnins.

Diagnostic tests confirmed convergence and efficiency. The results presented (using IRFS)

indicated time variation in monetary policy to oil price shocks in China.

87 Other VAR types used are structural VAR with shamtidentification and a VAR with generalised impulse
response.

88 Recursive identification involves ordering world oil production first, followed by oil price. Domestic variables are
subsequently ordered. This is consistevith Kilian (201Q)
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More recently, He and Zhou (2018) studied the implications of aspettific demand shock for
investor confidence in China using the TVRRR-SV framework of Primiceri (2005). The
variables ofinterest were world crude oil production; investor sentiment index; the real price of
crude oil; and global real economic activity, from 1986m1 to 2015m9. The model was estimated
by an MCMC algorithm via Bayesian inference. The simulations performed wsee bn 2000
iterations. The initial 200 were discarded and diagnostic tests performed to achieve convergence
and efficiency. The reaction of investor sentiment to arspelific demand shock is displayed
using timevarying IRFs based on the recursidentification for three selected horizons of four,
eight, and twelve periods forward. The authors discovered that -@pewific demand shock
displayed a marked positive effect on investor sentiment over the different time horizons, and also
over time,apart from 19941992 when the impact turned negative but insignificant. The paper
notes that the negative ngignificant impact was due to the Gulf War that triggered disruption in

the oil supply in Irag and Iran together with the associated persiskennhoil prices.

Researching developing countries, Winkelried and Saldarriaga (2012) employed an SVAR
approach to investigate trade linkages and growth in Latin America. They used real GDP growth
rates spanning 1989ql to 201192 collected from nine lAtierican countrie&’ two North
American countrie&’ eight European countri@seight Asian countrie¥,and two from Oceani.
The bilateral trade weights were allowed to change over time, which permitted them to calculate

time-varying IRFs. The comped IRFs indicated that domestic US and German shocks triggered

89Venezuela, Uruguay, Peru, Mexico, Ecuador Colombia, Chile, Brazil, Argentina

% Canada and th&JS.

%1 The UK, Italy, Sweden, Spain, the Netherlands, Germany, France, Switzerland.

92|ndia, South Korea, Malaysia, Japan, Thailand, Mainland China, Singapore, Hong Kong.
9 Australia and New Zealand.
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substantial and robust reactions throughout Latin America with the impact remaining fairly stable
over the sample period. However, they discovered that around 50% of the robust economic growth
witnessed in most of Latin America in the first decade of tiiec2htury derived from multiplier

effects induced by the remarkable performance of the Chinese economy in the same tirffe frame.

94 Much of the world experienced robustonomic performance during this periggart of the period that became
known as the Great Moderation.
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Table 34: Summary of empirical works on the transmission of external shocks

trading partners

Author Country | Sample Variables Methodology | Main findings
or region | period and and
data identification
frequency strategy
Sosa (2008) Mexico 1980 to 2007| International oil | Fixed US economic dynamics account for a very
Quarterly prices,world real| parameter large proportion of economic variation in
interest rate, SVAR with Mexico, particularly during thpostNAFTA
Mexican exports| block period with the most important driver bein
real output, real | exogeneity the US GDP.
exchange rate | restrictions
Ncube et al. (2012) | South 1973 to 2007| Aggregate Fixed Monetary stimulus in the US results in ran
Africa Quarterly output, CPI, parameter appreciation, weak consumer prices, buoy
money supply, | VAR with stock market, lower bond yields and a
real interest rate, block decline in real interest rates. However,
nominal exogeneity positive bond yield shockom the US
exchange rate | restrictions triggers rand depreciation with rising bond
(R/USD), US yields. Unanticipated US monetary policy
bond prices, tightening leads to rising bond yields and
federal funds currency depreciation.
rate, US mong
supply
Amira (2013) Tunisia 1970 to 2009| Real GDP, Fixed The economy is sensitive to external shog
Annual REER, CPI, parameter particularly those relating to terms of tradg
terms of trade, | SVAR with
real GDPof recursive

identification
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Addison and 17 SSA 1960 to 2010| Real per capita | Fixed Commodity price shocks have had a
Ghoshray (2013) countrie$® | Annual GDP, re& parameter deleterious impact.
commodity VAR
prices
Uguyen et al. (2014) | Seven 2001 to 2012| Federal funds | Fixed US monetary policy and oil price shocks
East Asian[ Monthly rate, parameter have had significant consequences for thq
countries international oil | structural variance of domestic economic variables.
prices, domestic| VAR with
real exchange | recursive
rate, domestic | identification
nominal
exchange rate,
domestic CPI
Nchor et al. (2016) Ghana 1980 t02014 | Real VAR and An asymmetric response of macroeconon
Quarterly Government VECM variables to negative and positive shocks.
expenditure, real Oil price shocks are generally detrimdrita
imports, REER, Ghanadés economy.
inflation, real
industry value
added, real oil
prices
Winkelried and Latin 1989 to 2011| Time-varying SVAR Domestic US and German shocks trigger
Saldarriaga (2012) | America | Quarterly bilateral trade substantial and robust reactions througho
weights, real Latin America with the impact remaining
GDP growth fairly stable over the sample period.
rates

9 The 17 countries arBenin,
Congo (DRC), GabhdGhana,

Botswana, Burkirfgaso, Burundi, Cameroon, Central African Republic (CAR), Chad, Democratic Republic of

Kenya, Lesotho, Malawi, Rwanda, Togo, and Zambia
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Baumeister and USA 1947 to 2011 TVP-VAR-SV US CPI, US [ They find significant weakening in the

Peersman (2013) Quarterly model with sign | real GDP, real| responsiveness of oil prices to oil demand
frequency restrictions US r e f if|dating back to the 1980s.

acquisition
cost of
imported crude
oil, and global
oil production.

Kim et al. (2014) China 1992 to 2014| TVP-VAR-SV real price of | They discover presence of time variation i
Monthly framework oil, oil monetary policy to oil price shocks in Chin
frequency production,

industrial
production in
Chi na,
CPI, nominal
exchange rate

He and Zhou (2018) | China 1986 to 2015| TVP-VAR-SV world crude Oil specific demand shock displays a
Month model with oil production; | marked positive effect on investor sentime
frequency recursive investor over different time horizons as well as oveg

identification sentiment time except for the 1990992 period when
index, real the impact turns negative but insignificant

price of crude
oil and global
real economic

activity

166



3.4 Summary and synthesis of the literature review

This study is motivated by a number of issues identified in the reviewed literature. In the case of
monetary policy shocks, the theoretical literature confirms that conventional monetary policy is
usually conducted by deploying shoetm nominal interest rates as their operational target
instrument (see section231.3.). This has had a profound influge on empirical work with most
studies identifying monetary p edrm rominabirieoestk s v i
(e.g., the US fed funds rate used by Primiceri, 2005), a-thoeeh interbank rate (e.g., PRIBOR

in the Czech Republic uség Franta et al., 2012) or a benchmark money market interest rate (e.qg.,
such as the thremonth Treasury bill rate used by Abra@too et al. (2003). In order to avoid

running into difficulties as a result of the evolution of monetary policy, the sardpls is usually

selected to coincide with the start of the current regime (e.g., IT as in the case of Franta et al.,
2012). This creates the potential danger of missing any interesting dynamics that may have
occurred when switching from one regime to &eot Benati (2008) did not follow this technique

when he investigated the tirvarying monetary transmission in the UK using a data sample that
predated the adoption of the IT framework (i.e., 29896). His choice of time period enabled

him to include bth interest rate and monetary growth in his FTWRR-SV model with a view to
assessing the evolving stance of monetary policy inthé®Wh i | e Benat i (2008) 06
appealing, most of the recent literature have simply ignored money from the VARpsehaps

in recognition of the standard Taylor rule. Additionally, the surveyed empirical literature points to

the dearth of studies applyingthe TWAR-SV model t o devel oping count

% ThoughAbraduOtoo et al. (2003)@opted a comparable method, they employed a constant parameter VAR and
used a 9iday Treasury bill rate as a proxy for monetary policy. In addition, their singlyedated the introduction
of IT as a framework of monetary policy.
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unique identity as a developing SSA country whiareging monetary policy regimes, the empirical
enquiry in this study relating to the evolution of monetary transmission mechanism should offer

valuable contributions to the empirical literature.

The theoretical literature presented in section 3.1.2 glemonstrates that, unlike monetary
policy shocks, there is a considerable lack of consensus regarding the macroeconomic outcomes
of fiscal policy shocks. Although the empirical literature (outlined in section 3.2.2) using data from
mostly advanced or emging market economies, tends to support the Keynesian position with
observed decreasing multipliers over time, the evidence remains largely inconclusive. Again, the
use of the TVPVAR-SV framework demonstrates its superiority over the fizeelfficient VAR

or rolling-window analysis as it resolves the difficult challenge of identifying the specific
breakpoint or the fixing of the rolling window. In the case of Africa, Jooste et al. (2013) is the
author to have used the TWFAR-SV model to investigate th&fects of spending shocks in South
Africa. The dearth of literature is not surprising given that the seminal work on the application of
the TVRVAR-SV model to fiscal shocks is less than a decade old. The empirical focus on Ghana,

a typical developingSSAountry described as a O0star reforrt
it made in economic transformation in the 1980s and 1990s, but then, at the turn Bfdbetacy,

had to access debt relief under the enhanced HIPC initiative, will yield @seérsions to the

empirical literaturé”’

97 SeeDevarajan et al. (2001).
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Section 3.1.3 identifies five key channels through which external disturbances are propagated to
the domestic economy, namely the trade, financial, expectations, commodity prices and income
channels. The empiritéterature outlined in section 3.2.3 clearly indicates the dearth of studies,
particularly in the developing world, that assess the propagation of external shocks with due
consideration to the possible time variation in the transmission mechanismeoshtivess. This

is surprising given the importance of these shocks and the devastating effects they have had on the
developing world to date. Technically speaking, the studWwinkelried and Saldarriaga (2012)

does not even qualify as a TWRAR-SV model sice they only allow trade shares to vary over

time a priori. Consequently, the investigation of the tiragying impacts of external shocks on
domestic output and inflation based on Ghanaian data will no doubt expand the frontiers of

knowledge in the spherof external shocks analysis.

To the best of our knowledge, there is no study that systematically investigates the propagation of
monetary, fiscal and external shocks in Ghana by applying theVIAFRSV model with a view
to determining potential time viation in the transmission mechanisms. The present study attempts

to fill this critical void in the literature.
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Chapter 4: Research methodology

[T]he existence of any type of learning dynamics by private agents or the monetary authorities
definitelyfavoursa model with smooth and continuous dri
(Giorgio Primiceri, 2005)

4.1 Introduction

Foll owing Si msods respdhs @}he fareoms LucasICritque, VAR frammeworks
have assumed prominence as the basic workhorse for exploring the transmission mechanism of
monetary shocks. Much of the early empirical literature applying the traditional VARs with
different identificaton schemes concentrated on monetary policy shocks, using mostly US data
(see Christiano et al., 199%)° However, results from the first generation VAR models were
apparently counteintuitive in that a tight monetary policy could trigger an upward emosnt in
inflation, at least in the short run, the-called Price puzzle (see Sims 1992; Christiano &
Eichenbaum, 1992). Several alternative solutions were proposed to deal with the price puzzle such
as adding commaodity prices (Sims, 1992), including asuee of potential output (Giordani,
2004), using a richer dataset (Bernanke et al., 2005), employingeoorsive identification

schemes (Kim & Roubini, 2000), or using sign restrictions (Canova & De Nicolo, 2502).

One problem with thearly application of the VAR model was its strong assumption of-time
invariant parameters and constant volatility, given that the structure and workings of the economy

are subject to gradual change (Primiceri, 208B6pp et al, 2009). In recognition of th

98 Sims (1980) populaséd the recursive approadRamey and Shapirnproposed the evestudy approach (1998);
Blanchard andPerotti (2002)ntroduced the structural VAR model; abidhlig (2005)proposed the sign restrictions
approach
% Ramey (2011) provides an excellent survey of the propagation of macroeconomic shocks.
100 Canova and De Nicolsed the FAVAR model, which permits the use of several variables approximated by their
principal components.
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observation, the earlier empirical literature investigating the possible time variation in the
transmission mechanism relied on subsample VAR analysis (see Stock & Watson, 1996; Boivin
& Giannoni, 2006). An important criticism of this approach is thatdpecific date on which the

data are split may not have been accurately determined given that the changes occurring in the
economy can be gradual rather than abrupt (Koop et al., 2009). Advances in econometrics have
made it possible to permit the paraerstof the VAR model to vary over time by relying on the
Kalman filtering procedure for the entire sample instead of-tnmariant estimation techniques
(Franta et al., 2012 his has helped thully capture the spirit of the Lucas Critique as reflected

in the quotation above from Primiceri.

Another issue with constant parameter VARS relates to the inflexibility of the IRFs in that they do
not permit selection of different horizons or periédsverything is boxed in a single IRF. The
application of theTVP-VAR-SV model however offers flexibility in terms of how the IRFs are
presented. Firstly, the IRFs can be presented as a time series for selected horizons, enabling the
comparisorof both short and longrun horizons. This helps to draw a distinctiaiveeen long

term demand sideffects and shottierm supply sideffects as proposed by Barth and Ramey
(2001). Secondly, the IRFs can also be drawn for selected periods to determine the effectiveness

of monetary policy at specific dates.

The advent of the variation in econometric analysis dates back to Canova (1993), who used a
multivariate framework with tim&arying considerations to analyse a panel of US, French, Swiss,
Ger man, and Japanese exchange rateodatpol il oy d

versus Obad policyd initiated by Clarida et al
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varying parameter VAR (TVWAR), but assumed timmvariant volatility of shocks, which was

a key limitation in their approach due to the pdssiteteroskedastic shocks, as well as-inoear
interactions among the variables being modelled. In response, Cogley and Sargent (2005)
introduced timevarying variances while the covariances (simultaneous relationship within the

VAR model) are kept corait.

As Primiceri (2005) notes, the assumption of constant covariance condenses the model to a
reducedform framework obstructing any form of structural interpretation. He therefore
emphasises the importance of permitting the vari@os@riance matrix oVAR innovations to

be time varying, giving rise to a fdledged TVRVAR structure that consists of timvarying
parameters (both coefficients and covariances) and heteroskedastic innovations, which results in a

TVP-VAR-SV.

This chaptedescribes the research procedures used in the present study to investigate the possible
time variation in the transmission of monetary, fiscal and external shocks. Th&/ ARFSV

model is specified in section 4.1 with a clear distinction drawn betwerd tha traditional time
invariant (constant parameter) VAR. The TTVRR-SV model belongs to the family of Bayesian

VARSs that require prior information to underpin its estimation. The priors are specified in section
4.2. The estimation strategy, includingetGibbs sampler in the spirit of Nakajima (2011), is
discussed in section 4.3. Section 4.4 deals with the identification of structural shocks, and data
related issues are discussed in section 8égtion 4.6 contains a summary of the research

methodology
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4.2 Econometric methodology
Following AbraduOt oo et al . (2003) , a simple structur

macroeconomic structure can be presented as follows:

" 6 O E o “ho i pBRY (4.1)

In equation 4.1 is anmx 1 vector of observed economic variablesepresents amx mmatrix
of contemporaneous relationshigsis anm x 1 vector of constantsyF8 hy is anm x m matrix

of parameters; arfdx O Th represents amx 1 structural shock vector, where:

., mE m

n, E &

st E n (4.2)
nm E 1

and, represents the standard deviations of the (unknown homoscedastic) structural shocks. The
simultaneous interaction of the structural shock is specified on the bastidive identification

so thatA takes the form of a lower triangular matrix with unity diagonal elements given as:

p T E Tt
| P E é

0 & E E Tt (4.3)
| E | & P

However, equation 4.1 cannot be directly estimated as its structure pemnitd to exhibit an

infinite combination of values even if conditioned on the same probability distribution. Hence, the
unique determination of parameter values is problematic since the variables in the model may exert

a mutually cont empor aaly, Qw4 Ferrera, 2045, MWaButwa étaln & O
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2016). A respecification of equation 4.1 into a redudedm VAR model is required to permit the
estimation of the parameters such that:
w O ® E 1w & - - DO o (4.4)

It is evident from equations 4.1 and 4.4 that & o, 6 Ofor'@FH,and & -
with  introduced to capture the variance®of (see equation 4.2By further defining as a

stacked rowl, /8 fi , a reduced formepresentation can be obtained, given as:
w ® o0 - (4.5)

From equation 4.5) can be definedaé O § pho Mo ,whereS symbolises the

Kronecker product. However, the parameters in4fh , are fixedacross time.

Following the grounébreaking work of Primiceri (2005), which was reaffirmed by Nakajima
(2011) , t he mofdiEhl ,6ase ngwaassammed to earysoyer time with the lower

triangular matrix in equation 4.2 and the diagonal matriequation 4.3 rapecified respectively

as follows:
» h Tt E Tt Il
1 IT[ » h E é ]
118 E E T 1 (4'6)
ut E m o, 50
And
p T E Tt
. ) E 8
Il » E I v n P
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The timevarying version of equations 4.4 and 4.5 can then be spefpéctively as:
W T W E T o T, (4.8)
®w o T, T 0 -, o i pmBaY (4.9)

Here,w and® remain as previously defined in equations 4.1 and 4.5, respectiveélyequation

4.7 is a timevarying stacked row vector of name and noizero unrestricted elements of the

~

lower triangular matriX . That is) | h R h MBh ; .1 in equations 4.8 and

4.9 ism x m time-varying coefficients defined as stacked row vector of8 fi , and] in

equations 4.8 and 4.9 arex 1 (unknown heteroscedastic) structural shocks.

As noted by Primiceri (2005), permitting matox to change over time is importantrfa TVPR

VAR-SV model as it allows a shock to one endogenous variable in the model to exert a time
varying impact on other variables in the model. This offers a more flexible framework for
evaluating the transmission mechanism of structural shocks (inansgtwhich is particularly
appropriate for developing countries such as Ghana whose economy has evolved dramatically over

the last four decades.

Therefore, the strategy in this study involves modelling the dynamic coefficient processes in
equation 4.9, Wich bears oné-one mapping with equation 4.8. In order to capture both the
gradual and the abrupt evolution of the underlying economic structure, thevaigieg
parametersi fi ) are assumed to follow a driftless random walk while the-tiavging variance

matrix ( ) of the stochastic volatility are modelled as a geometric random walk process.

175



Formally, the | aws of mot i waryingpaiardeters gre dtakedass y st

follows:
f [ (4.10)
I (4.11)
Q Q f (4.12)

whereQ  Q HQ B AQ asuchthafQ & £, Xi.e.,"Q denotes log volatilities),

for'Q pltB g i ptB A'Yand, is a vector of timevarying standard deviationslling
the diagonal elements of matrix. Following Primiceri (2005) and Nakajima (2011), all the
model 6s i ko &ft J avenassunied to be jointly normally distributed and the

variancecovariance matrix is conditional on tr@léwing assumptions:

T O nm m ™
T v e , 1 ™ T
+ X0 T hand w (4.13)
T T T
+ m m T
Foro i pfB h where'O is anm-dimensional identity matrix, and, and are positive

definite matrices of hyperparameters. Consistenh Wakajima (2011), the initial conditions

relating to the timevarying parameters are assumed to ® d 0 ¥ h R d

0% h andf d0o £ h ,with assumed to be block diagonal, indicating that the
parameters of the contemporane s i nteractions among t he m

independently, which enables the covariance states to be estimated row by row. Similarly,

restricted to be a diagonal matrix in order to reduce the dimensionality of the estimation. Fhe TVP
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VAR-SV model as presented satisfies a state space representation with equation 4.9 serving as the

measurement equation while equations 4.10, 4.11 and 4.12 are the transition (or state) equations.

Therefore, the TVR/AR-SV model used to test the threlgjectives is summarised as follows:

©w ®O f,7 6 -, o | pB&Y (4.9)
1 (. (4.10)

o F (4.11)

0 Q ot (4.12)

The prior specificationidentification, estimation, and data requirements to test the individual

objectives are discussed in subsequent sections.

4.3 Specification of priors

Parsimony is a virtue in empirical work. However, VAR models usually contain many variables
and lags are noparsimonious, resulting in the estimation of several paramétevsithout
restrictions, the estimation of VAR models entails much data, which still does not guarantee
precision of the estimates. Prior information, for both hyperparameters and ini¢ia) staequired

to improve the chances of obtaining accurate estimates. Prior specification to aid the assessment

of the posteriors follows Nakajima (2011):

d O¢c tp 1t , d Othp 1t , d Othp (4.14)

1011n a traditional constant parameter VAR with four endogenous variables and two lags, the number of parameters
to be estimaéd is 36, which can rise dramatically to 666 in the case ofVIARPmodels.
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where'Odenotes gamma distributions; and and indicate thé@yQdiagonal elements of
the relevant matrices. In case of the initial states of the TVPs, this study relies on flat priors in a

manner that T T mand p ™0

4.41dentification strategy

This subsection discusses the identification schemes employed to ensure that the dynamic TVP
VAR-SV models can be interpreted meaningfully. This is achieved by transforming the reduced
VAR characteged by correlated irovations into a structural VAR characted by uncorrelated,
economically interpretable shocks. Like Primiceri (2005) and Nakajima (2011), this study follows
the recursive identification strategy. Unlike other identification strategies, the recursive

idet i fication strategy all ows the researcher t

In the case of monetary policy shocks, the underlying assumption is that other macroeconomic
variables such as inflation and economic growth respond to monetary potions with a lag

only. As stressed by Primiceri (2005), this assumption is an identification strategy to isolate
monetary policy shocks and not an ordering strategy. This assumption also allows the monetary
authorities to have a full view of developnts in the economy prior to any policy reaction. In this
study, the basic model has five variables, ordered sequentially as output growth, inflation, nominal
exchange rate movements, private sector credit growth, andteirmrtinterest rate. These
variades minus private sector credit are required to enable an effective reflection of the dynamics
associated with small open economies (Franta et al., 2012; Atarsera & Kam, 2016).

Following Benati (2008), a modified version of the TVRR-SV model replaees the credit
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variable with money supply growth in order to ascertain the potenoyaoéy supply shockis

Ghana.

The controversy over the impact of fiscal policy on the economy, particularly consumption, is well
documented in section 3.1.2. Thidy follows Kirchner et al. (2010) and Ferreira (2015) and
adopts a recursive identification strategy. Being agnostic about the impact of fiscal policy shocks
reflects an attempt to contribute to the debate regarding whether fiscal policy has Keynesian,
Ricardian or even neKeynesian impacts. As a result, current government spending (i.e.,
government spending adjusted for interest payments) shock is identified by taking for granted that
government spending is pset in a framework with GDP (output), nakes, private consumption

and the shosterm nominal interest rate. That is, current government spending is ordered first with
the innovation in the spending equation viewed as a structural spending shock. In this
configuration, other variables in the de are permitted to react contemporaneously to
government spending shock while government spending cannot respond within a quarter to
innovations in the other variables in the model. The assumption of acyclicality of government
spending (i.e., governmespending does not respond contemporaneously to changes in the
business cycle) can be justified by the fact that government spending is adjusted for subsidies.
Other forms of transfers such as unemployment benefits are virtualhexigtent in most
developng countries including Ghana, removing the influence of automatic skabilion
government spending. In similar vein, in the presence of inside and outside lags in policy making
and implementation (see subsection 3.1.2.1.4), a discretionary fiscal acfiicg to movements

in the business cycle is not likely to occur within a quarter. The two assumptions are inherent in

the structural identification scheme proposed by Blanchard and Perotti (2002) and Perotti (2005)
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based on institutional information redang the tax system to identify fiscal structural shocks. Net
taxes (i.e., net of transfers) are ordered after GDP given the sensitivity of taxes to the business
cycle. Private consumption is ordered next, suggesting that while it can be contemporaneously
influenced by government spending, output and taxes, it can only affect the other variables with a
lag. The shorterm nominal interest rate is included in order to gauge the effects of fiscal shocks

on interest rates (i.e., central bank behaviour).

Thebasic idea behind recursive identification is that the most exogenous variable is ordered first
since it cannot be impacted immediately by other less exogenous variables. Therefore, the external
variables (oil prices, foreigECD growth, and federal fundsite) are ordered first followed by
domestic variables (exchange rate movements, GDP growth, CPI inflation antestmariterest

rate) in the case of external shocks. For example, oil price shocks are allowed to
contemporaneously affect domestic vargblbut contemporaneous feedback from domestic
variables to oil prices is not permitted. For domestic variables, GDP growth is first ordered
followed by the exchange rate grounded on the implicit assumption that demand shocks tend to
trigger exchange rateolatility with a feedback to growth occurring only with a lag. Inflation is

then ordered after the exchange rate to ensure that while the exchange rate shock can
contemporaneously impact inflation, a feedback from inflation to the exchange rate occurs with
some time lag. The final variable to be ordered is the 4bort nominal interest rate with a view

to allowing the monetary authorities to react to the oncoming macroeconomic situation after
careful assessment. Agitempt is made to investigate how thdividual foreign shocks impact
domestic macroeconomic variables and so the three foreign variables will appear in the VAR

model alternatively and not jointly.
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4.5Estimation strategy

TVP-VAR-SV models are such that classicaximum likelihood KIL) techniquesre incapable

of providing reliable parameter estimates. Again, the existence of stochastic volatility in the VAR
framework exerts difficulties on the estimation because of the intractability of the likelihood
function (Peretti et al.,, 2012). As observieg Koop and Korobilis (2010), permitting time
variation both in the parameters of the VAR and the covariance matrix, creates significant over
parametesation concerns, which undermine the precise estimation of the parameters and the IRFs.
To sidestep thesproblems, the TVWAR-SV model will be estimated with the help of the
Bayesian approach via the MCMC techniques, which has become a fairly standard procedure for
handling this type of model (Primiceri, 2005; Benati, 2008; Nakajima, 2011; Franta €l&;, 2
Arratibel & Michaelis, 2014).

The Bayesian inference methods permit the original estimation problem to be split into many
smaller problems, thereby enhancing the efficiency of dealing with théneamities and the high
dimension associated withehparameter space (Nakajima, 2011). Banerjee and Malik (2012)
contend that the use of MCMC algorithm circumvents the dimensionality concern since it
fundamentally involves recursively drawing from lower dimensional items and helps to moderate
difficulties related to parameter explosion. Given the information in section 4.2, the use of the
MCMC algorithm facilitates the assessment of the joint posterior distributions of the relevant
parameters. The estimation procedure entails the application of the Gibiptersavhose

comprehensive technical details are given in Primiceri (2005) and Nakajima (2011) with the
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simulations based on the MATLABased TVPVAR codes developed by Nakajima (2011,

2018)102

The model outlined above will be applied to analyse monetmgalfand external shocks. The
findings from the model will be summaed using the stochastic volatilities and the IRFs. While

the stochastic volatilities facilitate accounting for the dynamic shocks hitting the system, the IRFs
map out the moving averagepresentation of the VAR structure. The FVRR-SV model is
capable of computing stateependent impulse responses at each point in time, allowing for the
assessment of potential variations in macro dynamics over time. To achieve comparable results
over time, this study follows Nakajima (2011): It computes the impulse responses by setting a
preliminary shock of magnitude equivalent to the tseeies mean of the stochastic volatility of

the sample combined with the estimated simultaneous interacticashap@int in time (i.e., each

guarter).

4.6 Model robustness checks

The robustness of the TWPAR-SV model is tested to ensure the abseridiely divergence in
the results emanating from either the prior specification ad#dification strategyFor the prior
specification, alternative priors are specified for the TWAR-SV model byraisingthe mean of

the parameter , , and by 20%. Equation (14) is respecified as:

dOctpm , d ‘Ouvlp m , d "Oufp m (15

1020 S8 blF{lF2AYlIQa D223fS {OK2ftINJ aAidsS F2NJ iKS O2RSao
103 Raising 4 by 20% gives 4.8 with the result rounded up to 5.
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The baseline models in chapters 5, 6 and 7 will lestienated with the specified priors in equation

15.

In termsof identification, the monetary policpmodel involves ordering the private sector bank
credit variable before the exchange rate variable. Heeenominal exchange raie seen as a
policy variable that reacts to changes in the macroeconomy. fhleugariables in the respecified
monetary policy model are reordered sequentiallyudisut growth, inflation, private sector credit
growth, nominal exchange rate and shertn nominal interest rat&or the fiscal policy model,
net taxess orderedafter the expenditure varialie ensure that the two fiscal variables are ordered
before the other macroeconomic variablés the case ofhe threeexternalsector modelsit is
assumed that the monetary authorities anticipa&teffiects of theexternal shocks and take steps
to avert or minimise their impact on the domestic economy. Thus, thetsirarhominal interest

rate is orderedfter the external variable and before the other domestic variables.

4.7 Preliminary assessment of parametestability

Following Pereira and Lopes (201@arameter instability tests are performed on the constant
parameter VAR models as specified in sectionBh2.outcome of these tests willovide support

for the application of the TWWAR-SV model Two of such tests are performesing the EViews

11 softwareThe first test is the blom-HansenNH) test as detailed in Hansen (1992gre, the

null hypothesis is the parameter constancywie alternative hypothesis being the randweatk

TVP frameworkThe NH test is best suited for detecting system wide instability (Pereira & Lopes,

2010).
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The second test is the Quandt likeliheaatio (QLR) statistic or the Quandindrews test. This is

based on the maximum of the Chow statistics computed for a series of dates identified as structural
breakpoints over aegmentof the data. The null hypothesis is the constancy of the parameter
versus a single break of unspecified timing as the altemagpothesisHowever, the Quandt
Andrews test is capable of indicating the potential break date in thelTtlataequential datese

defined based on H5% symmetric trimming with the coefficients in each equation permitted to
vary throughinteracting dmmies which are generated based on the identified breakpidiet.

sample runs from 198491 to 2018dg#plying thatthe trimmed sample starts from 1989g4 and
ends at 2013g4.he constancy of the variance is also tested basagrocedure adopted Byock

and Watson (2002). The procedure involved running the absolute residuals from the equation used
to test the constancy of the parameteéh@QLR teston a constant and a dummy for the identified

breakdatand per f or mi ng WhiestorotsereBult.t er oscedasticity

4.8 Data requirements, sources and description

The dataset comprises quarterly observations with the sample spanning 1984q1 to 2018q4. For the
study on the transmission of monetary policy shocks, data requirements include gauging economic
activity (real GDP); gauging price level (CPI); measuring the dleom interest rate (monetary

policy rate); measuring the money supply (M2+); and measuring the bilateral nominal exchange
rate defined as Ghana cedi per unit of U®D In order to invesjate the transmission of fiscal

policy shocks, the data used includes the GDP, government spending, interest rates, private
consumption, and net taxes. Finally, the data requirements for studying the transmission of external

shocks include measuring fogaei demand QECD GDP); measuring the foreign interest rate

184



(federal funds rate); measuring commaodity (oil) prices; as well as the GDP, the domestic CPI, and
the exchange rate. The data were obtained from the following sources:
1) Real GDP, money, private comsgp t i o n, private sector bank
Development Indicators online database;
2) Bilateral (cedi/USD) nominal exchange rate, sterin nominal interest rate, government
expenditure and revenue: Bank of Ghana;
3) CPI: Ghana Statistical Servic€$S);
4) US Fed funds rate: St Louis Fed online database;
5) Seasonally adjusted real GDP growth of OECD countries: OECD online database; and
6) Crude oil price: World Bank online commodities price database (the Pink Sheet).
While most of the data are availableabquarterly basis, domestic real GDP, private consumption,
and money supply are not available in quarterly series for the entire study’f&fibd.quarterly
series of these variables is therefore interpolated from the annual series using the Dedjon (197

approach without an indicator variable as implemented in EVieWw$11.

4.9 Summary and conclusion

This chapter presented the general research methodology used to investigate the possible time
variation in the transmission of monetary, fiscal and extermalksh It derived the TVI AR-SV

model from the traditional timavariant VAR by relaxing the assumptions of thmeariant

parameters and constant volatilities to fully capture the spirit of the Lucas critique. Following

104 For example,lte compilation of quarterly GDP in Ghana bega2d6.
105 Mwabutwa et al. (2016) adopted similar approach by using quarterly changes in M1 as an indicator variable to
interpolate the annual real GDP into quarterly frequency.
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Primiceri (2005) and Nakajima (20}, the simultaneous relations among the variables in the
model are also allowed to vary over time, permitting a shock to an endogenous variable to exert a
time-varying impact on the other variables in the model. This strategy offers a more flexible
framework for evaluating the transmission mechanism of structural shocks. In order to capture
both the gradual and the abrupt evoluti-on of

varying parameters are assumed to follow a random walk process.

Being Bayesian in nature, the TWPAR-SV model requires prior information for both the
hyperparameters and the initial states to improve the chances of obtaining accurate estimates. The
study follows Nakajima (2011) by adopting gamma distributions for the jfiommation while

relying on flat priors in the case of the initial states. Like Primiceri (2005) and Nakajima (2011),
the study adopts the recursive identification strategy in order to remain agnostic and allow the data
to Ospeak©o6. T 0 acametemation \cancelns stemmreing drometiie mssumption of

time variation in both the VAR parameters and the covariance matrix, th&/ARPSV model is
estimated with the Bayesian approach via MCMC techniques. The Bayesian inference methods
permit the original estimitn problem to be split into many smaller ones, thereby enhancing the
efficiency of dealing with the nelinearities and the high dimension associated with the parameter

space.

The estimation procedure entails the application of the Gibbs sampler. The dataset consists of
guarterly observations with the sample spanning 1984qgl to 2018q4. The data is sourced from

domestic and international institutions: the BOG, GSS, St Louis Healdiiae database, OECD
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online database, and the World Bank. The quarterly series of variables, available only on an annual

basis, is interpolated using the Denton (1971) approach.
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Chapter 5: Empirical evidence on the timevarying transmission of
monetary policy actions

5.1Introduction

This chapter contains the empirical results of the evolution of monetary policy actioas
evolution of monetary policy in Ghana, as discussed in chaptgritifiesthe shortterm nominal
interest rate (mostly used as the OTI of monetary policy since the end of pfiegde sector
credit developments and movements in the nominal exchatgags&ey variables in monetary
policy discourseegarding the future path of output and inflatiés a result, thetudyanalyses

the mutual interactiobetweerthese variablewithout contradicting the fact that the shtwtm
nominal interest rate mdgtfunctions as the OTI of monetary. Given that reserve money was once
the OTI of monetary policy, an alternative formulationtloé modelreplaceshe private sector
credit with money supply growtto help ascertain the macroeconomic effects of moneylysupp

shock.

The OTIs of monetary policy are the variables over which the central bank has direct control. By
virtue of being the monopoly supplier of cash, the central bank has direct control over only two
variables: (a) the interest rate at which it suggplash to the banking system (shierin interest

rate) and (b) the quantity of cash it supplies to the banking system. In view of the high inelasticity
and high volatility of the banking sectords
banksin developed economies are effectively forced to use the interest rate on cash provision as

their OTI of conventional policy. In practice, this means that central banks passively adapt their

supply of cash to t htahe policy katddvel. Othen machecdnamic ¢ a s h
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variables can only be influenced indirectly, via the OFts. developing countries such as Ghana,
large monetisation of debt can enable it exercise some degree of direct control over the money
stock. The c entohaxda filnaniplotheother macioacdnonticywariabldses

not undermine the relevance of the TWAR-SV model that seeks to analyse the mutual
interaction between variables that are closely monitored by the central askis why the
chapter looks both ways: i) ascertain the causal direction from thetshrarhominal interest rate

(OTI) to the other variabless effectiveness of monetary policy, and ii) assess the reverse causal

direction from the other variables toet shortterm nominal interest rate (OTil)policy reaction.

The empirical results were obtained by means of the central tools of stochastic volatilities and
IRFs. After theresults of the parameter instability tests in section@e&iminary discussiaon

data transformation and estimation diagnos#os presented in sectidn3. Estimates of the
simultaneous relati ons adetailedgn séctoe A.nbedia O s v ar
contains the results of the stochastic volatilities relatededtituctural shocks. This is followed

in section 5% by a discussion of the timarying reaction of monetary policy (interest rate) to
macro shocks. The timearying reaction to monetary policy shocks is taken up in sectign 5.
followed in section B by the timevarying response to exchange rate shocks. Sec@dodks at

the empirical results of timearying responses to credit shocks. The firag/ing responses to
money supply shocks in a modified version of the TWAR-SV model are presented in seat

5.10. Section 5.11 performs model robustness tests whiktose512 contains a summary of the

empirical evidence.
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5.2 Results of parameter stability tests

The resultsof the parameter stability test [sesented in Table 5\ith ther)-valuesreveaing
extensive parameter instabilityithin the modelAt the conventional 5% level of significance, the

HN test faik to reject the null hypothesis of parameter constancy for real GDP growth equation
(though the null is rejected at 10% level of sigpaince) However, results from the QLR tests
partially contradict the NH testsy rejecting the null hypothesis of constancy of coefficients at the
5% level of significance. As contended by Pereira and Lopes (2010), the parameter instability
the real ®P growth equation might reflect a single structural break that is better depicted by the
QLR test. The QLR test selected 201092 as the potential Ba¢ala date that coincided with the
start of commercial crude oil production in Ghana. The resultwseher reversed in the case of

the variances whereby the Nektrejects the null hypothesis of homoscedastiattthe 5% level

of significancewhile the QLR test fails to reject tmaill. This perhapspoints to multiple breaks

in the variance that isetter captured by the NH test as demonstrated by evidence presented later

in section 5.5.

In the case of the inflation equation, both the NH and the QLR tests confirm coefficients instability
(with a potential breakpoirat 19962 reflecting the signitant increase in inflation on the back

of the botched implementation of the VAT in 19%nd the presence olfieteroscedasticity.
Regarding the exchange rate equation, the NH test faigectthe null of constant parameter at

the 5% level of significace (the null is however rejected at the 10% level of significance) while
the QLR test rejestthe null indicatingparametric shift arounti990g2 The NH test also fails to
reject the null of homoscedasticity while the QLR tedicates heteroscedasticifyor the private

sector bank credit equation, both the NH and the QLR tests point to nonconstant parameter and
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heteroscedasticity with the QLR test selecting 199091 as a potential break date. Similar evidence
relates to the money supply equation wa03g4 selected by the QLR test as a potential break
date. It is interesting that the same break date 200394 is selected by the QLR test for the interest
rate equation as the potential bretglte.This was about a year since the MPC of the Ghana was
launched with intensified practical steps toward the implementation of the IT frame®otk.

tests point to evidence of heteroscedasticity in the interest rate equation. However, unlike the QLR

test, the NH test fails to reject the null of constant parameter.

Theevidence presented in this section undoubtedly validate the introduction of time variation in
the model against the use of a constant parameter model. The presence of heteroscedasticity also
supports a model with stochastic volatility. In additiore LR test revealdifferences in the

timing of the potential breakpoints in the different equations, undermining the usefulness of the
traditional split or rolling sample approach of the constant parameter framework. &peirigr
discussion clearly showke superiority of the TVI¥ AR-SV model and justifies itasefor this

study.
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Table 5. 1:Results of parameter stability tests (pvalues and breakdates)

Equation Nyblom-Hansen (NH) Quandt-Likelihood Ratio (QLR)
Ic Variance Break date Cofficients Variance
Real GDP (y) 0.0897 0.0000 201092 0.0000 0.4527
Inflation (p) 0.0253 0.0000 199692 0.0000 0.0237
Exchange rate (e) 0.0523 0.1433 199092 0.0003 0.0000
private sector credit (psc) 0.0244 0.0000 199091 0.0000 0.0000
money supply (m) 0.0309 0.0000 2003qg4 0.0000 0.0221
Interest rate (i) 0.1561 0.0000 2003g4 0.0000 0.0487

Note:Then-val ues are calcul at ed bThefiesocollonnlf) Hemaotes e n 6 s |
n-values forthe null hypothesis oparameter constancynder NH testthe second column

(variance) representy-values for the null hypothesis of homoscedasticibe third column

denotes the potential structural break dates under the QLR tests, the four column (coefficients)
denoteg)-values for the null hypothesis of no breakpoints within 15% of trimmed data, the fifth
column (Variance) represemjsvalues for thenull hypothesis of no breakpoint in the variances.

The trimmed sample runs from 198994 to 2013q4.

5.3 Data transformation and estimation diagnostics

In accordance with Christiano and Eichenbaum (1992), Bernanke and Blinder (1992) and
Mwabutwa et a[2016),the five variables that enter the baseline model are ordered sequentially
as: real GDP growth rate (y); CPI inflation rate (p); the percentage change in the bilateral
(cedi/USD) nominal exchange rate (e); the growth of private sector bank csediitaipd the short

term nominal interest rate (i sixth variable, the money supply growth rate (m), replaces psc in
an alternative model to determine the tiwa@ying macroeconomic effects of money supply
shocks.The variables are not checked for thegamce or absence of unit roots. This approach is
consistent with a Bayesian analysis in terms of whichstationarity is not a consideration since

the likelihood function is not affected by the existence of unit roots in the data. This approach

helps cicumvent the possible occurrence of inconsistencies through the imposition of
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cointegration restrictions on the system (Sims et al., 1990; Franta et al., 2012). All the variables
except the interest rate are seasonally adjusted using the TRAMO/SEATS aseimpdemented

in EViews 11. The data covers 198491l to 2018g4. In accordance with Franta et al. (2012) and
Mwabutwa et al. (2016), the model is estimated with lag one in order to save on the degree of

freedom!0®

Table 5.1 indicates the results for thesfgpior means; standard deviations; 95% credible intervals;
CD statistics as in Geweke (1992); and the inefficiency factors as estimated using the MCMC
samplel®” The 95% credible intervals are used to designate the extent of uncertainty around the
estimaté parameters. Within the estimation, @ iterations are administered with the initial

1 500 draws discarded during the bumrperiod. Based on the evidence in table 5.1, the study fails

to reject the null hypothesis affirming the convergence to theepoisdistribution given the 5%
significance level in relation to the CD statistics. It is also evident from table 5.1 that the parameters
are estimated efficiently since all the inefficiency factors fall below 100. Further evidence in table
5.1 confirmirg efficient estimation is that the estimated posterior mean of the selected parameters

all fall within the respective 95% credible intervals.

106 The maximum lag length selection procedure selected two lags. Howeveprtitisdure is amenable to the
constant parameter VAR due to the small number of parameters that are usually estimated. Given the huge number
of parameters estimated in the TWRARSV model, it is logical to assume that a lower lag length (than the one
seleded for the constant parameter model) will be required to save on the degree of freedom. Indeed, the use of
two lags in the TVWARSV model produced inefficient estimation results and unstable IRFs, justifying the selection
of one lag.
107 See Nakajima (2@) for the computation of the CD and the inefficiency factors.

193



Table 52: Selected parameters of the estimated monetary policWP-VAR-SV model

Parameter Mean Stdev 959% credible interve Geweke Inefficiency
sbl 0.0023 0.0030 [0.0018 0.0028] 0.7790 9.79

sb2 0.0023 0.0003 [0.0018 0.0029] 0.2630 8.65

sal 0.0055 0.0016 [0.0034 0.0095] 0.2520 39.71

sa2 0.0056 0.0016 [0.0034 0.0097] 0.7750 52.43

shil 0.7463 0.0739 [0.6163 0.9065] 0.2990 70.70

sh2 0.4005 0.1298 [0.1778 0.7160] 0.7560 73.66

Note: Stdev refers to standard deviation.

Figure 5.1 shows the sample autocorrelation (top row), sample paths (middle row), and posterior
densities (lower row) for the selected parameters. With the iniB&l0ldraws discarded during

the burnin stage, the sample paths look stable with evidence of a steady drop in the sample
autocorrelation. Consistent with Nakajima (2011, 2018), this result indicates that the adopted

sampling strategy capably yields samples with small autocorrelation.
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107

Figure 5.1: Sample autocorrelation, sample paths and posterior densities for selected
parameters in the monetary policy model

5.4Posterior estimates of the simultaneous relations among the variables

Figure 5.2 shows the results of the tireying simultaneous interactions, which is a key
characteristic embedded in the TWRAR-SV model. From figure 5.2 one can discern that the
simultaneous relation of real GDP to inflatidd® B, exchange rateU° A, and interest rate

shock UO E is negative and remains virtually constant throughout the sample period.
Conversely, the simultaneous relation of GDP to private sector ct¢@itb O Arints positive

and also remains largely unchanged over the sample p€hedimultaneous relation of inflation

to exchange rateD© A interest rateD© E, and private sector credib® B O /& positive and
appears time invariant throughout the sample period. The simultaneous relation of private sector

credit to interest rateheck B OAE is positive and remains fairly stable throughout the sample
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period. However, the simultaneous relations of exchange rate to interegt®ateand exchange
rate to private sector crediéd (Y ) pasy ®ver time. Further scrutiny @ifjure 5.2 reveals that
apart from the simultaneous relations of output growth to interest&teE, inflation to interest
rate PO E, and inflation to exchange ra®¢ A i all of which display no time variatiohthe

one standard deviation bands of teeaining simultaneous relations contain zero. This evidence
suggestabsence ofime variation inthe simultaneous relations among the variables in the-TVP
VAR-SV modeland isinconsistent with Nakajima (2011) who finds partial time variation in a

threevariable TVRVAR-SV macro model for Japan.

iy (A y=p) iy [y—e)
: - -
o ——— Poeterior mean || o
15D bands
€2 . 05 J
El
a4
" L ; . . I
1983 1993 2003 2013 1833 1983 2003 2013
g (p=se) iy (y—pse)
° ) 03 i T
0251 02
2 -
| 01
L " L ok
1983 1993 2003 2013 1983 1983 2003 2013
ity [p—rpsc) i [e=rpsc)
-
01 . '
s _ 00z e — T
0 ) A 00 i L .
1983 1993 2003 2013 1333 1983 2003 2013
fig (y=+i) ity (p—+i)
[ ! !
T T 0 T T T
azf
0250 1
04 S
02f
08
" L L 045 ; 0 L
1983 1993 2003 2013 1383 1233 2003 2013
iy (e—+i) dup (psc—i)
oo0sf ! T T ] a1fF T
oozt N 1 nosk ——1
of— ———— e T - — — -
a0z o
1 i ) \ " .
1983 1093 2003 2013 1333 1233 2003 2013

Figure 5.2: Posterior estimates of the simultaneous relations in the monetary policy model
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5.5Posterior estimates for the stochastic volatilities

Figure 5.3 shows thgosterior means for the stochastic volatility of GDP growth (y); inflation (p);
exchange rate movement;(private sector credit growth (psc); and skertn nominal interest

rate (i). There is a clear indication of time variation in the shocks to Mylaitross the variables

in the TVRVAR-SV model. This igvidence that shocks to monetary policy have varied over

time. The stochastic volatility of GDP growth exhibits higher volatility in the early parts of the
data (mid1980s). As indicated in chapt2r Ghana started implementing economic recovery and
structural adjustment programmes at the end of 1983 to reverse the economic decline that had
charactesed the greater part of the previous decade. Economic growth spurted by the end of 1984.
The low andstable volatility experienced afterwards reflected a more stable growth path.
Significant spikes were again observed from
celebrate 50 years of nationhood and to host the African Cup of Nations footiafirtent in

2008. Perhaps, the most significant shock to output growth volatility was the start of crude oil
production in commercial quantities in 2011. A subsequent slowdown in the pace of growth
followed as the country battled severe energy shortagetodaower generation bottlenecks from

2012.
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Figure 5.3: Posterior estimates for the stochastic volatilities of the monetary policy model
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The initial spike in the stochastic volatility of inflation reflects general price level adjustments
during the process of dismantling the price c
and structural adjustment programmes. A further spike Wssreed around 1994 after sustained

upward adjustments in ggump fuel prices and the initial Hlated introduction of VAT in 1995

that led to the escalation of domestic prices of goods and services. The most severe shock to
inflation volatility occurrecaround 2003 after an upward adjustment of over 100% in tpem@p

fuel prices as the country attempted to deregulate the energy sector to enable prices to reflect their
USD parity value. Inflation volatility subsequently exhibited a broad downward teypdenc
dropping to a particularly low and stable level after the introduction of IT as a monetary policy

framework in the mie2000s.

Stochastic volatility of the nominal exchange rate was particularly high in thd 98ids after

forex market reforms that neléed in the realignment of the nominal exchange rate to reflect market
conditions. It displayed a general downward trend with some spikes in 1999/2000 after
deteriorating commodity terms of trade. The same trend occurred in 2014/2015 as the protracted
enggy shortages degenerated into general macroeconomic instability and severe depreciation of

the local currency®®

Private sector credit growth during the early stages of ERP/SAP was low and stable. It however

displayed a significant spike around the tstdrFINSAP in 1988. This was the beginning of the

108t stands to reason that the extremely high stochastic volatility in the earlier parts of the data would have obscured
a number of volatility spikes along the wiagluding the one that occoed in 2008/09
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process of lifting credit restrictions as part of market reforms. It showed a rapid downward trend

that became low and stable for the remainder of the sample period.

Stochastic volatility of the shetérm nominal interest rate displayed a major spike in 1994/1995
when the BOG tightened monetary policy in response to the inflationary pressures that followed
frequent adjustments in @oump fuel prices and the -lated introduction of VAT in 1995.
Thereafer, it followed a clear downward trajectory with some points of inflection as policy
temporarily reacted to inflationary pressures emanating from the deregulation of energy prices.
Even though stochastic volatility turned low and stable in the latter giattie data reflecting a
general improvement in the macro scene and the implementation of IT as a framework of monetary
policy, a spike was observed around 2014/2015, which suggests that monetary policy reacted to
the 2014/2015 exchange rate shock. Thedoing discussion confirms stochastic volatility in the
Ghanaian macro data, which justifies using the TAR-SV model for estimating and
identifying structural shocks (Nakajima, 201%) Shocks to monetary policy (as reflected in the
interestrate), the exchange rate, credit, output, and inflation vary over time. More broadly,
stochastic volatility, apart from growth, showed a downward trend and became low and stable
from 20 onwards. This implies a steady improvement in macroeconomic steddilér the

adoption of IT as a framework of monetary policy.

109This outcome also invalidated results from the traditional constant parameter VARS, which is why it was not used
in this study.
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5.6 Monetary policy (interest rate) reactions to macroeconomic shocks

Figure 5.4 indicates the evolution of monetary policy reactions to a positive one standard deviation
shock to growth, exchange rate and private sector credit. Figure 5.4a plots the time series responses
for selected horizons of one year (4 quarters), ®ary (8 quarters), and three years (12 quarters).
Figure 5.4b indicates the impulse responses for three carefully selected periods of-thegost
control regime (199194), pestonetary targeting regime (2002g3), and a decade since the formal

introducton of IT (2017g2).

Figure 5.4a: Time series impulse responses
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Figure 5.4b: Impulse responses at selected periods
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Figure 5.4: Monetary policy response to macro shocks

The timevarying impulse response indicates that the BOG tended to raise théeshmonominal
interest rate over time and all horizons in responseéladion shocksg Y0 E. Broadly, monetary

policy became less aggressive after the formal introduction of the monetary targeting framework
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in the early 1990s and remained so until IT was formally introduced in 2007. The pursuit of a more
aggressive monaty policy during this period would explain the achievement of low and stable
inflation in the later years. More recently, policy tended to be less aggressive as inflation trended
broadly downwar ds t o vean tdrget. in ladditioB @€ 8Q&liedeon i u m
transparent communication to help influence market sentiments and anchor expectations. During
the IT period, monetary policy appeared more aggressive in the short term (4 quarters) and less so
over the medium term (12 quarters). The overall aesp of monetary policy as reflected in

interest rate to inflation shocks does not appear to be regime specific (see figure 5.4b).

I n contrast, t he 4veoyme reagtioryto @ (pdasitive) outputystiosk (& i me
E was negative over the wheostudy period and over the-fjRarter horizon for the three periods
selected, which suggests that the policy reaction was coincidentalgygrcal. There two
possible explanatianfor the seemingly counterintuitive result. Fiest,noted in chapter tw(see

Box 1), G h a n a Gissdongimatpdoby primmary commoditiend accounted for a significant
share of GDRimplying alimited role for domestic monetary policy to influence output conditions
This is because domestic output conditions are more likebetriven bythe prices of these
primary commodities in the international commodity markets. Setbeadesultonfirms that the

BOG is orientated more towards achieving its price stability mandate than to securing sustained
high output growth, at least in the short run. The implicit assumption is that low and stable inflation
would stimulate output in the longer term. Mover, given that output growth averaged over 5%

in the presence of lingering inflationary concerns over the greater part of the study period, the
BOG was more likely to devote all its fire power to fighting inflation. As Akosah (2015) noted,

this was coasistent with the primacy of the price stability mandate as enshrined in the Bank of
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Ghana Act 612 of 2002. With inflation expected to move towards the lower -siigifieerritory
over the medium to long termn | i ne wi t h tehretardgRiGves balameed i u m

approach to implementing the Taylor Rule is likely to become more evident in the Ghanaian data

This study also observed a tiraarying positive response to exchange rate shackdo( E. In

other words, the BOG reacted appropriately by raisireg shordterm nominal interest rate in
response to forex market developments that exerted downward pressures on the domestic currency.
The positive response to the exchange rate shock underpinned the inflationary concerns of
exchange rate movements givbat the exchange rate pabsough in Ghana used to be high.
However, evidence presented later in secti@{&ee figure 5.6) points to declining paksough

of the exchange rate consistent with the observation of Jasova et al. (2016) that-theopghs

of the exchange rate has been falling in emerging markets and developing economies (EMDES).
The Central Bank became more aggressive in its response to exchange rate movements during the
period of flexible exchange rate&s figure 5.4a illustrateshe central bank reacted aggressively

to the exchange rate shock that occurred around-2009 period. As explained in chapter two,

this period largely captured two significantevehnts he economyds del ayed r e
that saw the local currendepreciated by almost 25% in 2009 and the prolonged energy supply
shortages and oil price shocks of 2014/2015 that caused the local currency to depreciate by over
32% in 2014.Inflation rose sharply, causindnigé central banko react aggressivelyith the
monetary policy rate witnessing a 9% percentage point increase between 2008 ahib2@Vsr,

as shown in figure 5.4b, ihaggressiveness diminished somewhat during the IT pas@whole

110 For example, using the traditional constant parameter VIA&oh (2014) dund that the passthrough of the
exchange rate to CPI inflation excee2% in the first yearand more than 30% in the case of nfmod inflation
over the same period.
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compared with the monetary targefiperiod. This finding derives from the fact that a flexible
exchange rate regime is a necessary prerequisite for the successful implementation of an IT regime
in that flexible exchange rates serve as shock absorbers, although central banks are &l expec

to douse excessive exchange rate swings with the aid of their reserves (Mishkin, 2006). The study
also revealed a more heakignded response to exchange rate depreciation in the short term (4

quarters) and less so over the medium term (8 quarter2amaibiters).

The evidence presented in figure 5.4 also reveals avi@imeng positive monetary policy reaction

to credit shocksR YO E with the BOG appearing unresponsive to credit developments in the
short term (first 4 quarters) until 2008 when fiogl stability concerns became a priority to central
banks around the world after the start of the global financial crisis (GFC). Monetary policy tended
to become more responsive over the longer horizon (8 and 12 quarters). Generally, policy has
become mre aggressive in its reaction to credit developments@bB§t, perhaps in an attempt to
prevent the excessive credit growth that is known to precede most episodes of financial instability
(Schularick & Taylor, 202). Therefore, the response of monetaryigyoto macro shocks varies

over time.

5.7 Time-varying reaction to monetary policy (interest rate) shocks

Figure 5.5 plots impulse responses to a-staedard deviation monetary policy (interest rate)
shock @ ¥ over time and at selected time periods. Thypre shows clear evidence of time
variation in the response of output growth to the shack( U. In particular, a onstandard
deviation shock to the sherm nominal interest rate (the policy rate) led to a negative response

in output growth between984 and 2005. This outcome is consistent with the predictions of the
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traditional interest channel of the transmission mechanism of monetary policy that posits that a
contractionary monetary policy, working through the real interest rate, raises the seaf co
borrowing. This, in turn, slows business investment and consumer purchases of durables and
residential investment, thereby reducaggregate demand, hence oufsee 3.1.3.). However,

the output growth response to the monetary policy shock dupositive after 2005, which,
incidentally, came just six quarters before Ghana announced the formal introduction of IT as a
framework of monetary policy having operated with the framework since the MPC was
inaugurated in September 2002. As noted in chdytehe introduction of the IT framework was

the culmination of profound institutional and financial sector reforms that began in 2001. These
reforms undoubtedly led to increased macro stability. The positive response of output growth to
the monetary poty shock during this period could bettributed tothe capital account
liberalisation, improved productivity, start of commercial crude oil production and
macroeconomistability dividend in that the negative effect of the raised interest ratestpat

growth was overshadowed by the positive effect of more positive sentiments that arose from
greater macro stability. The impulse responses for the selected periods confirmed this outcome
with the responses for 1991g4 (representing the-giocstt corrol regime) and 200792
(representing the postonetary targeting regime) being negative, whereas the response for
201792 (representing a decade since IT was formally introduced) indicate a positive response to
the monetary policy shock. Mwatwa et al. (B16)alsofounda positive response to the interest

rate shocks in the latter parts of their samygiag macro data from Malayihich they attributed

to improved agriculture productivity on the back of economic refdtins.

111 Malawi has not adopted the IT framework but has pursued monetary and financial sector reforms over years.
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Figure 5.5a: Time series of impulse responses
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Figure 5.5b: Impulse responses at selected periods
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Figure 5.5: Responses to monetary policy (interest rate) shocks

Until 2007, the inflationary response to monetary policy shaek®( B was positive at the three
selected time horizons. Taken at face value, this outcome was inconsistent with the traditional
interest rate channel theory of the monetary transmission mechanism and was considered a puzzle,
the sacalled price puzzleHowever,various explanations can be offered for this phenomenon.
Firstly, the response of inflation to a positive interest rate shock might have displayed positive
tendencies if the systematic reaction of the BOG to the rising expectation of inflation were
insufficient to thwart the oncoming inflation (Sims, 1992; Balke & Emery, 1994; Christiano et al.,
1999; Belaygorod & Dueker, 2006). Secondly, as Hicks (1979) and later Barth and Ramey (2001)
observed, interest rate shocks can also exhibit stgihty effects inthe sense that the cost of
capital rises in response to interest rate increases. Thirdly, in addition to these interest cost push

and passive monetary policy effects, other efféctsoth cost push and demand pullmay
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dominate the demarslde effects geerated by the interest rate, at least in the short term. The
rudi mentary nature of BYaAeadeowficmnadcibal i mar lae
unanchored inflation expectations, and the structural rigidities in the preceding decades could have
contributed to suppkgide or other demarside effects, overshadowing the interegte induced
demandside effects in the medium term. Even after 2007, the inflationary response to the
monetary policy shock in the first year (4 quarters) remained wmss@ for the most part,
suggesting the persistence of substantial sugiply effects in the short term as the financial sector
remained largely undeveloped. It was only after the first year (4 quarters) that prices began to
respond negatively to the ptige interest rate shock, as postulated by the traditional interest rate
channel theory of the monetary transmission mechariisis.period coincided roughly with the

start of the GFC and the period of the protracted energy supply shortages that psigngfiednt
exchange rate volatility, rising inflationary pressures and aggressive response by the central bank.
This suggests thatinlike the earlier periodhe systematic reaction of the BOG to thiationary
pressuravas sufficient to foil the advaimg inflation. As Ghana continues to implement policies

to deepen its financial markets and mirsenihe structural rigidities inherent in its economy, it is
expected that the traditional predicted relationship between monetary policy shock and inflation
will begin to hold, even in the short rufhis result is broadly at variance with Franta et al. (2012)
who found that prices have become more sensitive to monetary policy shocks in the Czech

Republic.

The timevarying exchange rate response tma@netary policy shockr(© A remains positive
(i.e., depreciates instead of appreciates) over all three selected time horizons and at the selected

periods throughout the sample period. At fgktnce, this may again seem counterintuitive, but
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more careflscrutiny will suggest otherwisés noted in chapter 3 (see subsectich133.2), the

effect of a positive monetary policy shock (a raise in the policy rate) on the exchange rate depends
on two countervailing factors. Firstly, foreign investors may leetzze their portfolios in favour of
domestic currency denominated assets, causing the domestic currency to appreciate initially.
Secondly, cheaper foreign goods resulting from the stronger domestic currency may hurt net
exports, and prompt the depreciatafrthe local currency. A third factor relates to the inflationary
implications of interest rate changes and how that feeds into expectations formation, since, as
discussed in the preceding paragraph, an interest rate shock tends to have a positioe effect
inflation. Given the high inflationary environment during the period under review, interest rate
shocks were likely to trigger extrapolative expectations of a future increase in inflation. This would
feed into the local forex market and cause the looalency to depreciate, setting in motion a
vicious cycle of inflation and exchange rate depreciation (see Laidler, 2015). Depending on the
various elasticities and the inflation outcomes of interest rate changes, the net effect may then be
a currency weakning. A key implication of the foregoing is that the domestic currency is more
likely to depreciate over all time horizons in an economy with capital controls and high inflation.
As noted in chapter 2, Ghana only removed capital flow restrictions in 20 suggests that

the possible currency depreciation was in response to monetary policy shocks prior to 2006. This
was because the initial depreciation generated by the rising inflation (via the-sigdgobffects)

was amplified by the subsequent impa€ the monetary policy shock on net exports. Again,
despite the removal of capital flow restrictions, the effect of capital movements on the domestic
currency after 2006 in response to changes in the domestic interest rates were outweighed by the

effectsof inflation and net exports. This result was consistent with the finding of Alidéoi et
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al. (2003), namely that the bilateral cedi/USD exchange rate depreciated following a hike in

interest rates.

Private sector credit growth reacted positively tmenetary policy shockr(© B O Aetween

1984 and 2005. This seems to be at variance with the credit channel view of the transmission
mechanism of monetary policy. As pointed out in chapter 3 (subsec®dh33l), a positive
monetary policy shock (increae i n policy rate) | owers borrow
value, which inhibits their ability to borrow. This suggests that, in the absence of credit referencing

and collateral registry assisting commercial banks to assess the creditworthinesiadearhl

values of borrowers, credit growth may not respond appropriately to monetary shocks. Moreover,
bank lending rates are not the only influencing factor on bank lending (and hence on the money
stock). Bank lending is also powerfully impacted by Keyys i an Oani mal spirit si¢
the economy). However, the financial sector reforms that were embarked on in 2001 culminated

in the establishment of credit delivery institutions such as collateral registry and credit reference
bureaux. The pasga of the Bank of Ghana Act 612 of 2002 also helped deal with the issue of the
BOGOs financing of | arge fiscal deficits. As a
credit growth turned negative after 2005 and became particularly sensitmenetary policy

shocks in recent time3his result is consistent with the finding of Franta et al. (2012) for the

Czech Republic that private sector has become more sensitive to monetary policy shocks following

financial sector reforms.
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5.8 Time-varying responses to exchange rate shocks

The dynamic response of output growth, inflation and credit growth to a one standard deviation
shock to the exchange rate is shown in figure 5.6. In terms of its effect on output, a depreciation is
expected to improve ecomic activity by boosting exports and depressing imports. This however
depends on export and import demand elasticities. The response of output growth to an exchange
rate shockg O U was initially weakly negative appearing to approach zero briefly arb9@8

within the first year (4 quarters). This result is not surprising given that this period coincided
largely with the direct control and fixed exchange rate regime, which was progressively relaxed
until the exchange rate finally started to float freelyl992as well asaccommodativenonetary

policy. Imports were largely controlled during this period due to the scarcity of forex. With a weak
export base, the floating of the exchange rate and the lifting of import restrictions led to an
explosion of imports to meet peap demandleading to significant leakages from the economy

The impact of the exchange rate shock on output growth remains negative but becomes
pronounced over all horizons after 199%hie more aggressive monetary poli@gponse to the
exchange rate shocks in thetdatparts of the data could have resulted in the bigger decline in
outputgrowth Franta et al. (2012) found similar results for the Czech Republic and attributed

these to the absence of foreign variableb@TVRVAR-SV model.
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Figure 5.6a: Time series of impulse responses
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Figure 5.6: Time-varying responses to exchange rate shocks

The timevarying effect of an exchange rate shock on the general pric§ke¥€l B in the first

year (4 quarters) rose steadily, peaking athd999, suggesting a high pdksough of the
exchange rate shock to domestic prices. The impact has since declined steadily, reaching
appreciably low levels toward the end of the sample, which points to declininthpasgh of the
exchange rate in lin@ith Jasova et al. (2016), as noted earlfes.explained above, monetary
policy also became more aggressive following the higher exchange rate and inflation volatilities
that characterised the economy during the GFC and the period pfatnacted energy supply
shortagesThis helped anchor inflation expectations thereby reducing thethpasggh of the
exchange raté& he effect of the shock over the mediterm (8 and 12 quarters) remained broadly
negative (except for the period betwed03 and 2014 when thediarter horizon response was
positive) throughout the entire sample, suggesting that following the unexpected exchange rate

shock, prices tend to overshoot and enegrover import cost increases.

210



The dynamic impact of thenexpected one standard deviation movements in the exchange rate on
private sector credit growttr (MO B O As negative over all the time horizons with the impact
becoming weaker towards 1993. The impact however appears to have become atien?@0dd

being highest within the first year (4 quarters) and lowest after three years (12 quatters).
stronger response after 2008 coincided with the period of higher exchange rate and inflation
volatilities that followed the GFC and the prolonged energy suppbrtages. This prompted
aggressive monetary policy response, leadinggereral increasm the interest rates including
lending rate thereby constraining demand for crdditGhana, exchange rate shocks tend to
weaken the ability of borrowers to repagns, particularly foreign currency loans, and as a result
demand for and supply of loans tend to slow in the face of unexpected depreciation of the local
currency*'?In the circumstances, the response of monetary policy to the exchange rate shock was
dynamically positive'’® Hence, the transmission of exchange rate shocks is, once again, time

varying Arratibel and Michaelis (2014) found similar results for Poland.

5.9 Time-varying responses to credit shocks

This section is motivated by two mutually reinforcing considerations. Firstly, adverse credit shocks
featured highly as one of the core results of the 2008/2009 GFC, because banks suffered large
losses and, as a consequence, sought to shore up theicgdlyateleveraging and thus reducing

their credit extension (and hence the money stock), resulting in the worst economic downturn since

1120n averag, foreign currency loans granted by Deposit Money Banks (DMB) in Ghana constitute about 30% of net
advances. Despite mortgage and other consumer loans (for durables, e.g. cars) being classified as local currency
denominated loans, they are usually UBDexed, meaning that movements in the exchange rate raise the debt of
0KS 02NNBGSNE® | 2dzaSK2f RaQ &Kl NS A yBaskaf.GhandDWkoiskieé (2 GKS
official statistics do not exist on mortgages in Ghana but they coulizbalde.
113The interest rate response to the exchange rate shock was discussed earlier in section 5.6
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the Great Depression. Secondly, with an increasing focus on macroprudential policies, central
banks must have a sensetled macroeconomic impact of possible regulatory measures that may
trigger a credit shock (Borio & Disyatat, 2011). Figure 5.7 plots the-tianging effects of a one
standard deviation positive private sector credit shock on output grewtt’@ U, inflation

(R YO0 P and the exchange rate ( YO A. The dynamic response of output growth to the
private sector credit shock ( 0 U was positive until the mid990s over all horizons. Much

of this period coincided with the era of economic and financiabseeftorms. For example, credit
control measures were lifted enabling much needed financial deepening. During the second half
of the 1990s however, output became unresponsive to the credit shock, pointing to a period of
credit saturation (moving towardsetpeak of the credit boom) as output growth momentum began

to taper off. From 2001, the output growth reaction to the credit shock returned to positive territory
and became stronger than the initial phase on the back of the second wave of institutional and

financial sector reforms.

Figure 5.7a: Time series of impulse responses
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Figure 5.7: Time-varying impulse responses to credit shocks
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A generally positive output growth response to private sector credit shocks is fertile ground for
inflationary pressures insofar asdgta uses out put to move towards
capacity constraints. As a result, the dynamic response of general prices to creditrshotRs (

b, was positive and peaked around 2000. Thereafter it has followed a downward trend with the
impact o prices stronger over the shorter horizons. The inflationary environment ignited by the
positive credit shock feeds into the local forex market. As a result, the local currency depreciates
with time-varying tendencies in response to a one standard aev@sitive credit shoclr( ¥

0 A . Given this context, thBOG reacts appropriately by raising the sh@nm nominal interest

rate R VYO E, a reaction that varies over time as observed in sectiénHence, the

transmission of credit shocksvaries over time.

5.10 Evolution of the money supply shock

This discussion is based on the alternative model in which credit growth variable is replaced by
money supply growth (m). It should be noted that private sector credit (psc), insofar as it consists
of bank credit, corresponds closely to broad money, with bank credit extended to the government.
Crossborder money flows are the main factors that drive a wedge between psc and m. Since the
results do not change dramatically from the version of the modelpsit, attention is focused
mainly on how other variables in the model (i.e., output growth, inflation, exchange rate
movements, and interest rate) react to a money supply shock over time. It is however important to

mention that the estimation, afte000 iterations with 900 discardedliring the burrin period,
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satisfies all the conditions of efficient estimation and convergEficé/hen economic reforms

were first instituted the stochastic volatility of the money supply growth was relatively high
becaus¢he fiscal authorities frequently relied on 8@Gto finance the fiscal deficit> However,

as the reforms gained traction amid massive external support from the Bretton Woods institutions,
the stochastic volatility of money supply growth trended downward. It remained low and stable
since it was stimulated mainly by way of deposits nyobanks (DMBs) credit growth until a
major spike occurred around 2014. The spike resulted from a brief but significant accommodative
monetary policy instituted when tHg#OG was forced to finance the government deficit as the
country grappled with years enhergy supply shortages that had crippled economic activity and
undermined domestic revenue madaition. When homgrown policies failed to resuscitate the

ailing economy, the authorities sought financial support from the IMF.

Figure 5.8 plots the impudsresponses to a one standard deviation positive money supply shock
(R ¥ overtime (figure 5.8a), and at selected time periods (figure 5.8b). This money supply shock
in the Ghanaian economy was tantamount to a large injection of liquidity to accomnischlte f
policy and/or to finance the purchase of cocoa crops (Ab@ida et al., 2003). Figure 5.8 shows
clear evidence of time variation in the reaction of output growth to the money supply shdtk (

O U. In particular, a one standard deviation shock ¢éationey supply growth elicited a negative
response in output growth between 1984 and20his wasdue tothe relatively highempositive

links between money supply growth anélation during this periogr “°© b . Itis not yet clear

why the exchange rafe Y0 A appreciated in the short term (first 4 quarters) after the money

114 See appendices A.5.1 & A.5.2.
115 See appendix A.5.3.
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supply shock, and then, consistent with conventional wisdegpreciated over the medium term.
The monetary authorities reacted to the inflationary pressures by raising théesinardominal
interest rate) O E. Economic activity was further affected since the high interest rate affected

the cost of capital on the supply side, depressing business investment and consumer purchases of

durables and residential investment.

Figure 5.8a: Time series of impulse responses
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Figure 5.8b: Impulse responses at selected periods

Figure 5.8: Time-varying impulse responses to money supply shocks

The inflationary response to money supply shocks weakened dramaiicély back of emerging
evidenceof abreakdown in the relationship between money supply growth and infegimacro
stability took hold pos20Q). This period coincided with the preparation and formal adoption of
IT as a framework for monetary policy. Under IT, money iedgwhassed as the main driver of

inflation, although any central bank would be imprudent to disregard it completely. Institutional
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reforms at this time meant that monetary policy accommodating fiscal deficits was sathasi

the Bank of Ghana Act 612 of 2002 capphe extent to which fiscal authorities could finance the
budget deficit domestically through the BOG. Consequently, the reaction of output growth to the
money supply shock turned positive and significantly high, particularly in the short term.
Reinforcng the growth outcome of the money supply shock was evidence that the inflation
response to money supply shocks was near zero in the short term. The inflation response
subsequently tended to becomegativeover the medium terni8 to 12 quarters) as evidsn
emerged of a breakdown in the relationship between money supply growth and inffatius

context, the monetary authorities steered interest rates downward as the macro environment
improved. In a sense, money supply shocks prior to 2001 were dettinael to Ghan
macroeconomy since they resulted in high inflation, lower growth, and high interest rates even
though the impact they had on the nominal exchange rate is unclear. Post 2001, output growth
responded positively to the positive money shockvdiiminished inflationary consequences.
Evidence from figure 5.8b indicates that the monetary authorities had become less aggressive (the
response to the money supply shocKatc 1T p xwes the lowest of the three selected periods)

in their response to mopesupply shocksr YO E8This is supported by the view that money

supply holds only limited information for price formation in Ghatfa.

116 Admittedly, themoney supply shocksould have beersmallerafter 2001 given the legal restrictions that the
Bank of Ghana Act 612 of 20B2posed on deficit financing. If these shocks wienger, their impact on inflation
could have been more significant. However, Bawumia et al. (2008) observed that inflation remaineesfute d
strong monetary growth pos2001 and questioned the stability of the money demand function. Furthermore, the
large shock to the money supply experienced around 2014/15 did not produce the high inflationary pressures of the
past.
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5.11 Results of the monetary policy modetobustnesstests

This section presents the results of the robustness checks using the respecified ptioes and
alternativeidentification as outlined in Section 416.the case of the respecified priors, the TVP
VAR-SV model is reestimated by administering ®®0 iteraions with the initial 5 000 draws
discarded during the buwin period.For the alternative identification, the TWAAR-SV model is
re-estimated by administering 880 iterations with the initial 3 800 draws discarded during the

burnin period.

Estimatom di agnostics reaffirm the eff.Apgpéndcast est i
A.5.4 and A.5.9validate the sampling method by affirming the convergence to the posterior
distribution given the 5% significance level in relation to the CD statigties estimated posterior

mean of the selected parameters all fall within the respective 95% credible infeérsakso clear

from the two @pendcesthat the parameters are estimated efficiently since only one inefficiency
factor exceeds 100 but remaivghin tolerable level§see Appendix A.5.4) AppendcesA.5.5

and A.5.10indicatethe sample paths look stable with evidence of a steady drop in the sample
autocorrelatiorand efficient generation of uncorrelated samples by the sampling mé&tnesk

evidence confirm theobustness of thstrategy adopteih the estimation of the basedimodel

The posterior estimates of the simultaneous relations amongriables are consistent with those
obtained in the baseline model (sppendcesA.5.6 & A.5.11).Thetime-varying volatilities from
the two robustness tests perfectly trands observed in the baseline mogigle appendices
A.5.7 & A.5.12) In addition, evidence from théRFsrobustly confirm the conclusion from the

baseline modelvhich pointed tahe presence of time variation in the transmission of monetary
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policy shocls (see appendices A.5.8 & A.5.13}hus, the robustness chegisrformedin this

section affirm the results of the baselmedel.

5.12 Summary of monetary policy shocks

This chaptempresented the empirical results of monetary policy shocks using the mail ARP

SV model, which comprises the shtetm nominal interest raté)( and the growth rates of four
seasonally adjusted variables, namely output growth (y), inflation (p)U&dihominal exchange

rate (e), and private sector credit (psc). Estimation diagnostics confirm the efficient estimation of
the model 6s parameters. The results provided
rel ations among s tolesethebhy affirmirg thenaddptidn 6f she TVRRR-i a

SV framework. The variables in the model showed individual stochastic volatility over time,
suggesting that the shocks to the system were time varying. Evidence from the IRFs confirmed
time variation in lhe response of monetary policy to macro shocks. The response to inflation and
exchange rate shocks tended to be more aggressive in the shdddeswer, the overall response

of monetary policy (as reflected in interest rate) to inflahod exchange tashocks does not
appear to be regime specificonversely, the response of monetary policy to credit shock tended

to be less aggressive in the short term (within one year) than in the medium term (more than one
year). Monetary policy also became morepmsive to credit shocks as financial stability

concerns took centre stage after the global financial and economic crises.

The study also confirmed time variation in the reaction of macro variables to monetary policy
(interest rate) shockk particular,output growth responded negatively to a positive, one standard

deviation shock to the sherm nominal interest rate between 1984 and 2005, which was
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consistent with the predictions of traditional theory in respect of the interest channel of the
monetay policy transmission mechanisiowever, the output growth response to the monetary
policy shock turned positive after 2005, which could be seen as a stability dividend. In broad terms,
the dynamic response of inflation to monetary policy shocks suppgbeeipplyside hypothesis

of Hicks (1979), and Barth and Ramey (2001) in that inflation reacted positively, over all horizons,
to the monetary shocks until 2010. Beyond 2010 the inflation response to monetary policy shocks
turned negative over longer lwowns in conformance to the postulation of the traditional interest
rate channel. The timearying exchange rate response to monetary shocks remained positive (i.e.
depreciated instead of appreciated) over the three selected time horizons and at ¢agpszleds
throughout the sample period. This can be attributed to the capital restrictions prior to 2006 and
the dominance of net export effects over capital flows effects. The result is consistent with- Abradu
Otoo et al. (2003) who found that the bilatleredi/USD exchange rate depreciated after a hike in
the interest rate. Credit growth in the private sector reacted positively to the monetary policy shock
between 1984 and 2005, which is incongruous with the credit channel view of the monetary policy
transmission mechanism. This can be ascribed to the absence of credit referencing and a collateral
registry to assist commercial banks in assessing the credit worthiness and collateral value of
borrowers, which inhibited the transmission mechanism. The respainprivate sector credit
growth turned negative after 2005, and has become particularly sensitive to monetary policy

shocks in recent times following profound financial sector reforms.

As a byproduct of the monetary policy shocks analysis, the stisdyl@oked at the timgarying
response to exchange rate, credit and money supply shocks. In terms of exchange rate shocks,

output growth reacted mostly negatively. It became even more sensitive after tradesdifo@mali
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and floatation of the exchange eaas imports exploded without a corresponding increase in
exports. As Franta et al. (2012) observed, this result may have been due to the absence of foreign
variables in the TVR/AR-SV model. The tim&arying effect of the exchange rate shock on
general pices in the first year (4 quarters) rose steadily and peaked around 1999, which suggests
a high passhrough of the exchange rate shock to domestic prices. The impact has since declined
steadily and reached low levels at the end of the sample, whicadsandance with international
experience. Credit growth responded negatively to exchange rate shocks over all the time horizons
with the impact becoming pronounced after 1993. However, the impact appeared to have
weakened over time, being highest in thetfyear (4 quarters) and lowest after three years (12
guarters). In Ghana, exchange rate shocks tended to weaken the ability of borrowers to repay loans
T in particular, foreign currency loafisand as a result, the demand for and provision of loans
tendal to slow down in the face of the unexpected depreciation of the local currency. The dynamic
impact of an exchange rate shock on private sector credit growth was negative over all the time
horizons, and weakened towards 1993. Thereafter, the impact bsttanger, which is consistent
with the idea that, in Ghana, an exchange r at

loans. Monetary policy is tightened dynamically in response to an exchange rate shock.

The output growth response tai@edit shock was generally positive apart from a brief period of
unresponsiveness in the ni@90s due to credit saturation. Output growth responded more
strongly to the credit shock that followed the financial and institutional reforms as of 200k

dynamic response of inflation to the credit shock was positive and peaked around 2000. Thereafter,

117 In animproved maroeconomic policy setting, the credit shocks are milglef a standard size and therefore
less inflationary, which tends to have a stronger effect on output.
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it followed a downward trend with the impact on prices being stronger over the shorter horizons.
The exchange rate also depreciated dynamically in resportke fmositive credit shock. As a
result, theBOG raised the shoitierm nominal interest rate dynamically. This interest rate was

raised even more aggressively pp808 as financial stability issues came to the fore.

This study revealed that in the cagegatana, money supply shocks were highly inflationary and
affected output growth adversely prior to 2001 with the exchange rate implications being largely
counterintuitive. Pos2001, the output growth response to money supply shocks turned positive
aftermacro financial reforms and as the inflationary implications of the shocks diminished. As a
result, the monetary policy (interest rate) response to money supply shocks became progressively
less aggressive. Over the medium term (12 quarters), the respangpud growth to the money

supply approached zero, which confirmed the neutrality of money in respect of the Ghanaian data

in the medium term instead of the hypotkedilong term.
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Chapter 6: Empirical evidence of the timevarying transmission of
fiscal policy shocks

6.1Introduction

This chapter contains the empirical results of the evolution of fiscal policy actions. The results
were obtained by using the central tools of stochastic volatilities and IRFs. After the preliminary
discussion on data transformation and estimation diagnostics in se@joesblts of parameter
stability testds presented in section 6.3. The results ofestemates of the simultaneous relations
among t he mod e tegodedirv sectiona6h Wheles he aesudts of the stochastic
volatilities related to the structural shocks are presented in sechionhhgs is followed in section

6.6 by a discussion of the timearying reaction to expenditure shocks. The tiragying reaction

to tax shocks isaken up in section B. The results of the robustness tests are detailed in section

6.8. The empirical evidence is sumneadl in section ®.

6.2 Results of parameter stability tests

The results of the parameter stability is presented in Table 6.1 witfrvhkeiesshowing broad
parameter instabilityithin the systemAt the conventional 5% level of significance, thiel st
failsto accepthe null hypothesis of parameter constafurytheexpenditureequatiorbut the QLR
test fails to reject the null. Inerms of the variance, the NH test would onbccept
heteroscedasticity at the 10% level of significandgélevhe QLR reject the null hypothesis of
homoscedasticity in the expenditure equatibthe conventional 5% level of significané®r the
real GDPgrowthequation, while the NH test poirttsparameter constancy and homoscedasticity,
the QLR test takes the opposite roufbe QLR test also identifie®07g4 as the potential break
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date(different from the 201092 selected in growth equation in chapter (i@riod that coincides

with the discovery of commercially viable crude oil.

For the net taxes equation, the NH tedicates parameter instability and the presence of
heteroscedasticity. Conversely, the QLR test fails to reject the null hypothesis of constant
coefficients at the 10% level of significance with the potential break date being 1997q2 while
accepting the nulbf homoscedasticity. In the case of the private consumption equation, the two
tests show contradictory resultshe NH indicates parameter constancy &eteroscedasticity
while the QLR test reveals unstable coefficients and homoscedasticity. Thegldiezdk date

for the private consumption equation is 2012g3. The two tests confirm the presence of
heteroscedasticity in the case of the interest rate equation. However, while the NH test indicates
parameter constancy, the QLR t@stlicatesnonconstant aefficients with 2004ql being the
potential break dat&ased on the catusion reacheth chapter 5 (see section 5.2), the foregoing
discussion justifies the use of the TWRAR-SV model insteadof the traditional constant

parameter VAR.
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Table 6.1: Results of parameter stability tests«mvalues and breakdates)

Equation Nyblom-Hansen (NH) Quandt-Likelihood Ratio (QLR)

Ic Variance |Break date Cofficients Variance
expenditure (ce) < 0.0100 0.0845 200292 0.2194 0.0402
Real GDP (y) > 0.2000 >0.2000 2007qg4 0.0000 0.0076
Net taxes (nt) 0.0124 0.0298 1997q2 0.0548 0.6167
Private consumption (pc) > 0.2000 0.0006 2012993 0.0000 0.2966
Interest rate (i) 0.1095 0.007 200491 0.0000 0.0009

Note: This table has the sansbaracteristicas table 5.1 inltapter 5 (se&ection 5.2).

6.3 Data transformation and estimation diagnostics

The TVRVAR-SV modelconsists of five variables: current government expenditure (ce), GDP
(y), net taxes (nt), private consumption (pc), and stesrh nominal interest rates (i), in that
orderl18119120 |n accordance with Kirchner et al. (2010), Pereira and Lopes (2010), Jooste et al.
(2013), and Ferreira (2015), all the variables, except the-srartnominal interest rate, are in

real per capita growth terms to enable a comparison of the impulsesesg@iscal multipliers)

118 Consistent with the general empirical literaturdwet shortterm nominal rate was used to esrtain the Central

.y1Qa RANBOG o0SKF@A2dz2NI Ay NB adrnbrisal iniefest fate with thé shartk 2 O a @
term real rate did not alter the conclusions of the study (see appendices A.6.1 to A.6.6). The present study did not

usea longterm rate due to paucity of data. However, Kirchner et al. (2010) observed that the use of the-terger

rate did not significantly change the results. This is not surprising given that theéelongate, in the absence of

central bank interferace in the bond market, is merely an average of market expectations about futuretehort

rates, with the addition of expected future inflation plus a risk premium. Given that the -thwont rate is the

operational instrument of policy, itmakes more e (2 dzaS GKIF G NI GS G2 Ol LIWdNNB (K
119 As noted in chapter 4 (section 44), taxes are net of transfers while government spending is adjusted for both

interest payments and transfers.

120 For scaling purposes, ce, nt and i direded by 10.
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across various countriég: The data run from 1984ql to 2018g4, and the estimation was
undertaken with one lag, consistent with Franta et al. (2012). To ensure efficient estimaioh, 22
iterations wer@dministered, and the initialZ00 draws were discarded during the burperiod.

The output diagnostics presented in tabl2 @&hd figure 6.1 indicate that the parameters were

estimated efficiently?2123

Table 6.2: Selected parameters of the estimated fiscal policy T¥FAR-SV model

Parameter Mean Stdev 95% credible interval Geweke Inefficiency
sbl 0.0023 0.0003 [0.0018 0.0029] 0.1920 6.85

sb2 0.0023 0.0003 [0.0018 0.0029] 0.2300 7.60

sal 0.0048 0.0011 [0.0032 0.0075] 0.2170 20.85

sa2 0.0055 0.0015 [0.0034 0.0095] 0.1200 48.49

shl 0.0055 0.0016 [0.0034  0.0093] 0.8310 37.12

sh2 0.4877 0.1099 [0.3039 0.7370] 0.9050 48.78

Note: Stdev denotes standard deviation.

121 The annual population figures were taken from WDI and converted into quarterly series using the cubic last
approach as implemented in EViews 11.
122 See section B.of chapter 5 for a more complete discussion.
123 Growth of per capita GDP is used most freclyeim the empirical literature to assess the effects of fiscal policy
on growth, since this controls for differences in the population growth rate in various countries.
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Figure 6.1: Sample autocorrelation, sample paths and posterior densities for selected

parameters in the fiscal poicy model
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Figure 6.2 shows the results of timarying simultaneous interactions. It is evident from these

results that the simultaneous relations of GDP to private consumptfor® Aand net taxedJO

T Oare negative and time invariant throughout the study pekimdvever, whileU° P As

statistically significantJ® 1 @ statistically insignificant. Conversely, the simultaneous relation

of GDP to the shotterm nominal interest ratdJO E is positive and statistically significant

throughout the sample.

The simultmeous relations of government spending to private consumgién B A the short

term nominal interest rateA R Ehand GDP A R U vary over time but are statistically
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insignificant over the sample period. However, the simultaneous relations of governemeimgp

to net taxesA R T Care positive and appear time invariant over the sample period.

While the simultaneous relation of net taxes to the sieomt nominal interest ratd O E was

near zero during the study period, the simultaneous relation ¢éxes to private consumption

T © b Avaried over time and was statistically significant between 2002 and 2005. The
simultaneous relations of private consumption to the gbom nominal interest rated R E

varied over time and was statistically significaver most of the study period (except for the brief
period between 2012 and 2018)his result confirms the presence of time variation in the
simultaneous relations among the modelreras var

(2015)using Brazilian fiscal data.
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Figure 6. 2: Posterior estimates of simultaneous relations in the fiscal model
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6.5 Time-varying volatilities

Figure 6.3 shows the posterior means andothe standard deviation bands for the stochastic
volatility of government spending (ce), GDP (y), net taxes (nt), ¢bort nominal interest rate

(i), and private consumption expenditure (pc), with all except i in real per capita growth rate. The
stochastt volatility of government spending shocks appeared fairly stable throughout the sample
period. This observation suggests that shocks to government spending growth are time invariant,
which should be generally unexpected given the plethora of expenditargsethat have
characteee d Ghanaods fi scal policy as elucidated 1in
and the introduction of the SSSS wage policy. However, the wide one standard deviation bands
point to high uncertainty around the seemirgjgble spending volatility. The stochastic volatility

of net taxes also displays a fairly stable pattern except for a marginal drop around 1992 resulting
from laxity in revenue mob#ation in the rurup to the general elections that ushered in the 4
republic in 1993. It is also surprising that policies such as the introduction of VAT did not affect
the stochastic volatility of net taxes in Ghana. One possible explanation is that VAT was introduced
at a rate (10%) lower than the sales tax (15%) it regleaindicated in chapter 2. As in the case

of real government spending, the one standard deviation bands are wide, suggesting high

uncertainty around tax volatility.

228



25 SV af = exp(h,):ce : SV af = explhy):y ; SV af = exp(h,):nt SV af = exp(h,) :pe SVa? =explhy):i
| . . — 0 i . e 2 . . s i2 . E . 02 - . . 5
- 25
24 Posteriormean 05 0
150 hands 24 015
23 04 3
23
II
22 ) 03 ﬂ 22 6 . o\
e i | L ||' | -|I
I | 21 I Yl [
21 02 il 4 | | [
V| f \
. [ 2 | f| st o\
| | | LP
| | ) | I |
2 01 | [ Il . 2 (R i ] | \
|~ [ 19 | 1 Ly Ul A
] | | ~ - -
| S o W J T — oAl LSV ] S— :
1% 2003 2013 193 2003 203 1993 2003 2013 1993 2003 2013 1993 2003 2013

Figure 6. 3: Posterior estimates of thestochastic volatilities of the fiscal policy model

The initial spike in the stochastic volatility of real private consumption growth reflected the knock
on effects on real household income that resulted from the gepevatdprice level adjustments
during the dismantling process of the price control regime as Ghana began rolling out its economic
recovery and structural adjustment programmes from thel88@s. Stochastic volatility became

low and even approached zero as the reforms gained tractionahmacoeme growth stabged.

As indicated in chapter 2 (see sectioB.2), FINSAP, which was launched in 1988, targeted the
restructuring of distressed banks and resolving their large legacy of NPLs with a view to restoring
them to solvency and viabilityVith that objective achieved, the banks could support consumers
to meet penup demand and support the smoothing oftifiee consumption. The result was a
significant spike in stochastic volatility around 1992, which peaked four years later in 1996. The
low stochastic volatility that ensued was brief. Another spike was recorded, and peaked around
20009. This could have resulted from positive
commercial quantities and the announcement in 2008 of a new whgethat was expected to

dramatically improve the living standards of public sector employees. Recent spikes in stochastic
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volatility mainly reflected the decline in real wages resulting from years of energy supply shortages
that had a severe impact o thiconomy and its subsequent recovery after 2016. Thevéirgang
volatility of real GDP per capita growth and the skiertn nominal interest rate was explained in
chapter 5 (see sectiorbh. The foregoing discussion justifies the use of the -MAR-SV model

to estimate and identify structural shocks (Nakajima, 2011).

6.6 Time-varying responses to government spending shocks

Figure 6.4 plots the timearying responses to a positive one standard deviation shock to real
government spending growtk (¥ . Figure 6.4a traces the time series responses for selected
horizons of one year (4 quarters), two years (8 quarters) and three years (12 quarters). Conversely,
figure 6.4b indicates impulse responses for three carefully selected periods of-BRPIEAP
(198492), posERP/SAP (2007qgl1), and a decade since Ghana met the requirements of the HIPC

initiative (2016q4).

Figure 6.4a: Time series impulse responses
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Figure 6.4b: Impulse responses at selected periods
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Figure 6.4. Time-varying responses to spending shocks
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The figure reveals clear evidence of time variation inrésponse of output growth to the spending
shock & Y0 U . In particularfigure 6.4a indicated that one standard deviation positive shock

to government spending triggered a weak positive response in output (in real per capita growth
terms), which graduly increased to reach a peak in 1996. Between 1997 and 2003 it then declined
steadily to almost zero. This indicated low or zero Keynesian multipliers and less effective
discretionary spending between 1984 and 2d08s is confirmed by figure 6.4b (seecend

panel) which indicates that the responses at time horizons 1984g2 and 200494 were negative and
near zerprespectively.As noted in chapter 3, several factors affect the effectiveness of fiscal
policy, including the quality of expenditu(eomposition of government spending), a degree of
crowding out of possibly more productive private investmentlamdesponse of monetary policy.

(As will be explained in the last paragraph of this section, the initial positive response of the short
terminterest rate could have undermined the efficacy of fiscal policy from 1984 to 2003.) There
was indeed significant wastage in public expenditure at the time of launching the ERP/SAP in
19841 lossmaking SOEs, a bloated public sector, and financilisiplinei that the reforms

sought to correct. As indicated in chapter 2, the expenditure reforms initially focused on switching
from spending on consumables to capital spending, as well as dimgribie public sector. With

the reforms gaining tractionutput growth began to respond more positively to the expenditure
shock, which is in line with most theoretical predictions. The output response to the expenditure
shock became particularly strong in the latter parts of the sample (especially in thershprt t
suggesting higher spending multipliers and aqpigk of t he f i scalThipisel i cy 6 :

confirmed by figure 6.4b (see second panel) which indicates that the response at time horizon
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201694 was positivbut weakened over time, suggestingpot growth response to government

spending shock was regime specific.

The dynamic response of net taxes to a government spending shock (in real capita growth terms)
(R Y0 T Qwas negative over all horizons and throughout the sample, except for thembeaiiu

(8 and 12 quarters), which appeared unresponsive towards the end of the Baynpée6.4b

(panel three) suggests that tax response to government spending is not regime specific. The
negative response of taxes to government spending shdekdanentally unexpected but two
factors may help explain it. Firstly, an increase in government expenditure may crowd out the
private sector, which depresses its contribution to net taxes. Secondly, government contracts in
Ghana are mostly tax exempt, which imap that government expenditure shocks cannot generate

enough taxes to compensate for the loss in private sector taxes.

The timevarying response of private consumption to a government spending shock (in real per
capita growth termsR( O P Aremained boadly positive over all three time horizons and at the
selected periods throughout the sample period. The response was modest at first, being stronger in
the short term (4 quarters) than the medium term (8 and 12 quarevgver, the response rose
stealily after 2000 with the medium term response stronger than the short term. The stronger
reaction of private consumption after 2000 refleatxpenditure switching policiegvhich could
haveflipped government spendirfigom being a substitute Bocomplemat to private consumption

as explained in chapter three (sebsection3.2.2.1.5. The stronger mediusterm response is

also consistent with the expenditure switching policy as capital speingiatigslonger gestation

period.This evidence is corroborated by figure 6.4b (see panel 4) which indicates that the response
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at 201694 was stronger thdahe responsestaoth 198492 and 200094, implying private
consumption to government spending shock was regime spac¢iéqositive reaction of private
consumption to a government spending shock is consistent with the traditional Keynesian
prediction and predictions ®&BC micrefounded models predicated on assumptions of the non
separable utility function in consumption and leisure (Linnemann, 2006), and deep habits (Ravn
et al., 2006). The progressively stronger response may have reflected the rising numbef-of rule
thumb consumers in Ghanaian society as the informal sector continued to expand. Ferreira (2015)

found similar results using Brazilian data.

The dynamic response of the shi@tm nominal interest rate to the positive government spending
shock @ YO E was positive between 1984 and 1996, broadly zero between 1997 and 2012 and
negative between 2013 and 20I8e negative response of the skerm interest rate to the
government spending shock in the latter parts of the sample reflectau/éinge relabnship
between falling government spending and rising interest rate during this period. First, the fiscal
slippages that characterised the 2012 general election forced the government to pursue fiscal
consolidation from 2018einforced by the IMFsupportedECF programme in 2015mplying

cutback in governmergpending On the other handhe shorterm nominal interest rate was
increased sharply on the backtloé energysupply shortages that resulted in significant exchange

rate and inflation volatilitiesluring the same period.

6.7 Time-varying responses to tax shocks
Figure 6.5 traces the timarying responses to a positive one standard deviation shock to net taxes

(R ¥ . The dynamic response of government spending to the positive net taxes shock (in real per

233



capita growth termsR( 10 A Awas positive in the short term (4 quarters), peaking around 2001.

It remained stable and positive throughout the remainder of thg ptrtbd. In terms of the
medium term (8 to 12 quarters), the response was broadly inconclusive over the entire sample,
perhaps suggesting that the Ghanaian fiscal authorities were less reliant on net taxes over the

medium termFigure 6.5b (panel 1) sugsfs that the response of government spending to the tax

shock was not regime specific.

Figure 6.5a: Time series impulse responses
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Figure 6.5b: Impulse responses at selected periods
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Figure 6.5: Time-varying responses to tax shocks

In line with both Keynesian and neoclassical theories, the initial response of wugpositive
real net tax shock (in real per capita growth terms)4° U was negative in the short term,
indicating shorterm negative tax multipliers. The meditterm response was generally
inconclusive over the-uarter horizon and positive over the-di2arter horizon. The response
was broadly inconclusive between 1992 a898 as dissatisfaction with sales tax grew. The

replacement of sales tax with VAT during this period failed initially, and sustained nationwide
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protests eventually led to its withdrawal. Thereafter, the response of output per capita growth to

the tax shok turned negative over all three horizons, becoming progressively sensitive to the
positive tax shock towards the end of the sample, which confirmed negative tax muliiphées.

figure 6.& shows that the responses were broadly stronger in the stesrtefigure 6.5b(panel

2) confirms that the economy has become more sensitive to tax siibek®action of an economy

to tax shocks depends on the state of the economy: A positive tax shock exerts a greater
(deleterious) impact on the economy wheis ibperating below its lontgrm path than when it is
operating closer to that path (Whalen & Reich
(see AttaMensah & Naki joba, 2019) seems to correla

positive tax shck.

The timevarying response of private consumption to a positive tax shock (in real per capita growth
terms) § Y0 B Awas initially positive over all three time horizons, but weakened steadily to
zero around 1997, the last year of the sales tax eedt@rhaps the sales tax system was incapable

of exacting a change in tax income at least proportionate to the change in private consumption
spending, triggering its replacement in 1998 by VAT. It could also have been a purely anticipation
effect, giving cedence to Ricardian behaviour as documented by Hebous (2011) and Ramey
(2011). As of 1998 (when VAT was introduced), the response of private consumption turned
negative, varying over time for the remainder of the period sampled. The VAT system possibly
allowed tax authorities to derive a tax income that was more than proportionate to the change in
private consumption spending. Perhaps, consumer behaviour became Keynesian, consistent with
the earlier finding in section ®.with regard to the response of yate consumption to a

government spending shodkcould also have been a purely anticipation effect, giving credence
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to Ricardian behaviour as documented by Hebous (2011) and Ramey R@ui¢. 6.5b (see

panel3) confirms theregime specific behaviowf private consumptioto tax shock

The initial timevarying responses of the shogtm nominal interest rate to a positive tax shock in

real per capita growth terme (1O E were negative, and became broadly unresponsive between
1998 and 2012 beforerting positive towards the end of the samplee positive reaction of the
shortterm interest rate to thiax shockin the latter parts of the sample reflected the inverse
relationship betweernising tax revenuand rising interest rate during this peridd explained in
section 6.5the fiscal slippages that characterised the 2012 general election forced the government
to pursue fiscal consolidation from 2013 reinforced by the-Bdpported ECF programme in
2015, implyingincreasen tax revenue as typat of most IMFsupported programme®©n the

other hand, the shetérm nominal interest rate was increased sharply on the back of the energy
supply shortages that resulted in significant exchange rate and inflation volatilities during the same
period.Figure 6.5b (see pand) confirms the positive response of the skiertn nominal interest

in the latter parts of the data.

6.8 Results of the fiscal modethe robustnesgests

This section reports the results of the two robess tests described 8ection 4.6.For the
alternativeprior specificationtest, the TVPVAR-SV fiscal model is reestimated bydrawing 15
000 samples after thmitial 1 500drawsarediscarded during the buin period.In the case ahe
alternative identification, the TVWNAR-SV model is reestimated by administering 9 000
iterations with the initial 900 draws discarded during the frurnperiod. Appendices A.6.7 and

A.6.13 validate the sampling method by affirming the convergentieetposterior distribution
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given the 5% significance level in relation to the CD statistics. The estimated posterior mean of
the selected parameters all fall within the respective 95% credible intervals. It is also clear from
thetwo appendices that the aaneters are estimated efficiently sirtbe inefficiency factor are
rather low. Appendices A.6.8 and A.6.14 indicate the sample paths look stable with evidence of a
steady drop in the sample autocorrelation and efficient generation of uncorrelatedsdantpke
sampling methodl'hese diagnostics robustly validate the estimation procedure used in the baseline

model.

The posterior estimates of the simultaneous relations among the variables are consistent with those
obtained in the baseline model (sgpendices A.6.9 & A.6.15). The tirvarying volatilities from

the two robustness tests reflect trends observed in the baseline model (see appendices A.6.10 &
A.6.16). In addition, the IRFs robusttpnfirm the obtained evidence from the baseline model of
time variation in the transmission of fiscal policy shockserms of both government spending

(see appendices A1l & A.6.17) and taxes (see appendices A.6.12 & A.6.T8)us, these

evidence reaffirm theobustnessf the obtainedresultsfrom thebasdine model.

6.9 Summary of fiscal policy shocks

This chapter discussed the empirical evidence on the transmission of fiscal policy shocks in the
context of discretionary spending and tax shocks. The-VXR-SV model consists of five
variables, in the following order: current government spending, GDPtarancome, private
consumption, and sheterm nominal interest rate. All these variables except the -tdront
nominal interest rate are expressed in real per capita growth rate terms. In addition, all the variables

except the shotterm interest ratevere seasonally adjusted using the TRAMO/SEATs as
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implemented in i ews 11. The model 6s diagnostics val

parameters had been efficiently estimated.

The posterior estimates of the simultaneous relations among thelesiialthe model yielded

mixed results, and evidence of time variation was discovered. The posterior estimates of the time
varying volatilities indicated a fairly stable fiscal policy path over time, implying more gradual
rather than abrupt shocks. This syvparticularly surprising given the litany of profound fiscal
reforms undertaken during the study period (see chapter 2). However, there was clear evidence of
time variation in the volatility of the response to shocks in the other variables (GDP, private

consumption, and shetérm nominal interest rate) in the T\WRAR-SV model.

The IRFs confirmed time variation in the reaction to fiscal policy shocks. The response of GDP to
an unexpected expansion in discretionary government spending (in real pergrapithlterms)

was weakly positive and/or near zero in the initial stages of the sample (1984 to 2003). This pointed
to low positive and/or zero Keynesian expenditure multipliers and less effective fiscal policy as a
result of the bloated public sector,damaking SOEs, and financial-dliscipline. With expenditure
switching policies under economic reforms, the response of GDP to a government spending shock
(in real per capita growth terms) rose steadily over time, indicating positive Keynesian multipliers
and effective fiscal policy. Unexpectedly, the response of net taxes to government spending (in
real per capital growth terms) remained negative over time, which could be explained by crowding
out and the tax exemptions regime. The initial twvaeying response of private consumption was
modestly positive, but rose steadily over the study period, suggesting that discretionary fiscal

expansion via increased spending is decidedly (traditional) Keynesian. As a result, the time
238



varying reaction of the shetérm nominal interest rate changed from positive to zero (neutral

stance) to negative as deemed appropriate by the central bank.

The timevarying response of GDP to a positive net tax shock (in real per capital growth terms)
was broadly negative, consistevith theory. The strength of the response seemed to correlate well
with the business cycle, in line with the observation of Whalen and Reichling (2015). The time
varying response of private consumption to the positive tax shock was initially positiveriad
negative in later parts of the sample, suggesting that Ghanaian consumers had switched from
Ricardian behaviour to showing characteristics of Keynesian agents. The dynamic reaction of the

shortterm nominal interest rate changed from positive atige over time.
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Chapter 7: Empirical evidence on the timevarying transmission of
external shocks

7.1Introduction

This chapter contains the results of three external shocks: foreign monetary policy, foreign
demand, and crude oil pricEhe results of parameter stability tests are reported in section 7.2.
This is followed in section 7.3 witlné results of the foreigmonetary policy shockThe results

of foreign demand shoclkse presented in sectiot/and that otrude oil price shockis section

7.5. Section ® reports the results of the model robustness.tdste chapter concludes with
section 777 a summaryf the empirical evidence. In each section, the foreign variable in question
(US federal funds rate in sectior8;7seasonally adjusted OECD output growth rate in sectén 7.

and changes in crude oil price in sectiob) &nter the TVPVAR-SV model with dbur domestic
variables: percentage change in the bilateral (cedi/lUSD) nominal exchange rate (e), domestic real
GDP growth rate (yd), CPI inflation rate (p), and the skemrn nominal interest rate (i). The
transformation of the domestic variables, datansand number of lags remain as discussed in
chapter 5, except that for the purposes of scaling, the exchange rate, nominal intefiestheate

case of foreign demand and crude oil price modwaid)crude oil price are divided by.Hach of

the three mia sections comprises two subsections. The first subsection looks at the empirical
results related to the simultaneous relation
volatilities. The second subsection presents evidence related to theatiyn® responses using

IRFs as the central tool. These discussions are preceded by brief introductory information on the

estimation procedure and output diagnostics.
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7.2Results of parameter stability tests

The results of the parameter stability is presentedainlel 7.1 with theé)-values showing broad
parameter instabilityithin the system. For example, at the conventional 5% level of significance,
bothtest confirm parameter instability for the federal funds rate equation. For the null hypothesis
of homoscedasticity, the NH rejects the null at the conventional 5% level of significance while the
QLR rejecs it at 10% level of significance. The potential break date associated with the federal
funds rate equation is 2001,g®inciding with thé=ed Gsgsematic response to the busting of the
dot.com bubble and the 9/11 terrorist attacks on theRds OECD GDP equation, both tests
confirm nonconstant parametexrith 20081l as a potential break datgarking the start of the
significant output losduring he Great RecessiorHowever, while the NH tests indicates
heteroscedasticity, the QLR test signals homoscedasticity. In the cdbe @iude oil price
equation, the tests send conflicting signals. While the NH test pgoiotsnstant parameter, the
QLR test reveals nonconstant coefficient, picking 2007g4 as the potential breakhilettenarks

the beginning of the oil price shock of the 2007/2008 pefiathversely, while the NH test signals

the presence of heteroscedasticity, the QLR takes the opppdite by pointing to

homoscedasticity.

For the exchange rate equatibothtess point to parameter instability (the NH test at 10% level

of significance) and the presence of heteroscedasti#tyn the previous case in chapter 5, the
potentialbreakdate is 1990g2. For the real GDP equation, the two tests confirm nonconstant
coefficients at the 5% level of significance. However, while the NH test points to the presence of
heteroscedasticity, the QLR test sigrthke acceptance of the null hype#iis of homoscedasticity.

Both tests confirm parameter shift and the presence of heteroscedasticity for the inflation equation
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with 199602 selected as the potential brdate.Regarding the domestic interest rate equation,

the two tests indicate the prese of heteroscedasticity but send mixed signals about parameter
constancy. While the NH test indicates constant parameter, the QLR test signals nonconstant
coefficients, selecting 200094 as the potential break @at evidence presented in this section

clearly underpins the use of the TWAR-SV model instead of the constant parameter VAR.

Table 71: Results of parameter stability tests«mvalues and breakdates)

Equation Nyblom-Hansen (NH) Quandt-Likelihood Ratio (QLR)
p-value p-value Break date p-value p-value
Federal funds rate (ffr) <0.0100 0.0000 200193 0.0000 0.0565
Exchange rate () <0.0100 0.0722 1990q2 0.0011 0.0001
Real GDP (y) 0.0426 0.0000 201092 0.0000 0.4776
Inflation (p) 0.0191 0.0000 199602 0.0000 0.0267
Interest rate (i) 0.1617 0.0000 200094 0.0001 0.0202
OECD GDP (yf) 0.0217 0.0000 2008q1 0.0000 0.1882
Crude oil price (cop) >(0.2000 0.0000 200794 0.0000 0.1632

Note: This table has thersa characteristics as table 5.1

7.3 Evolution of foreign monetary policy shocks
The estimation involves 1800 iterations with the first (initial) 200 draws discarded during the
burrrin period. The diagnostic results are presented in taBland figure 7.1, and indicate that

the paraneters were efficiently estimated as discussed in chapter 5, se®ion 5.
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Table 72: Selected parameters of the estimated foreign monetary policy shock model

1000

o S000 10000 15000 [
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sa2 0.0054 0.0014 [0.0034 0.0087] 0.4430 30.77
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Figure 7.1: Sampleautocorrelation, sample paths and posterior densities for selected
parameters in the foreign monetary policy shock model
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721 Posterior estimates of the simultaneous re
stochastic volatilities

Figure 7.2 shows thessults of the posterior estimates of the simultaneous interactions based on

the TVRVAR-SV model. Evidently, the simultaneous relation of the US federal funds rate to

exchange rate movement&E AR and domestic output growthEAQJ exhibit timevarying

tendencies. The simultaneous relation of federal funds rate to infl#E#B® was positive and

remained unchanged throughout the study period, whereas the simultaneous relation of the federal

funds rate to the domestic interest rale=CE was negativand remained constant through time.

However, there was no evidence that these simultaneous relations were statistically significant

since the one standard deviation bands included zero.
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Figure 7.2: Posteriore st i mat es of the simultaneous rel ati
variables
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Figure 7.3 shows the estimates of the posterior means and the one standard deviation bands of the
stochastic volatility of the federal funds rate; exchange rate movementsiae#h gh domestic

GDP; domestic inflation; and shedrm domestic nominal interest rate. Time variation in the
shocks to volatility across the variables in the TWARR-SV model are clearly indicated, i.e.
evidence that shocks to foreign monetary poliayecaover time. The stochastic volatility of the

federal funds rateA @B QEAQ the start of the sample was high, reflecting in part the
disinflation strategy of Chairman Volcker of the US Board of Governors of the Federal Reserve
System (Fed). In thisegard Primiceri (2005) noted that the monetary targeting strategy of the time
was atypical to US monetary policy history. The stochastic volatility subsequently trended
downward but remained unstable to thestiend of
volatility around 1994/95 reflected an attempt by the Fed to deal decisively with the inflation scare
as indicated by massive, persistent increases in the ltergerinterest rate (Goodfriend, 1993;
Hetzel, 2017). A subsequent drop in stochastictiityawas short lived since a significant spike
occurred around 2001, which reflected the Fed
from the imploding of the dot.com bubble and the 9/11 terrorist attacks on the US. Low stochastic
volatility ensuedbut was soon overridden by another spike in 2007 as the Fed reacted to the
looming global financial and economic crises (USA, 2002; Labonte & Makinen, 2008). The
subsequent near zero level of stochastic volatility reflected mainly the policy to keegldnal f

funds rate at the zedower bound as recovery from the GFC remained tepidly anaemic for an
extended period. A marginal rise in stochastic volatility towards the end of the sample pointed to
an attempt to normak interest rates. Thdomestic variables in the TWAR-SV model
displayed varying degrees of individual stochastic volatility as detailed in chapter 5, section 5.3.
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Figure 7. 3: Posterior estimates for the stochastic volatilities of the foreign onetary policy
shock model

7.2.2 Time-varying responses to foreign monetary policy shocks

Figure 7.4 plots the posterior estimates of the impulse responses of the domestic variables to a
positive one standard deviation federal funds rate strock!(. Figure 74a plots the time series
responses for selected horizons of one year (4 quarters), two years (8 quarters) and three years (12
guarters). Conversely, figure 7.4b indicates impulse responses for three arbitrary but carefully
selected periods of the pteade liberalsation (1985), postrade liberakation (2005), and a

decade after capital account libesation (2016). The figure shows clear evidence of time

variation in the response of domestic variables to the federal funds rate shock.

The timevaryingexchange rate response to a federal funds rate skockd( A was expectedly
positive (i.e., depreciated) over all three time horizons and at the selected periods throughout the
sample period. With trade and capital controls in place in thel@8@s (early part of the sample),

prior to the reforms gaining tractioa,positive one standard deviation shock to the federal funds

rate working through the financial channel (see figusy 8iggered a minimal exchange rate
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depreciation in that both capital flows and net exports experienced little movement. Following
tradeand exchange rate reforms, the pace of exchange rate depreciation picked up substantially,
peaking around 2003 at the dawn of further external sector reforms that would culminate in capital
account liberakation in 2006. With a more resilient economyldaling on further forex and

capital market reforms and the adoption of IT as a framework of monetary policy, the impact of

the federal funds rate shock on the nominal exchange rate has been falling steadily in recent times.

Domestic real GDP growth readtemegatively to the federal funds rate shork ¢'© U Ahas
predicted by the financial channel of the transmission mechanism of external shocks elucidated in
chapter 3 (section 3.3.2). A shock to the federal funds rate raised the interest costs of reggnfo
borrowings and constrained the capacity to service existing foreign debts as the local currency
depreciated, which undermined debt sustainability and critical domestic investment. The response
appeared to get stronger as the country went througtaih&ul period of economic recovery and
structural adjustment programmes on top of the rapidly rising external debt burden in the late
1990s. With debt relief achieved under the HIPC initiative as pointed out in chapter 2 (section
2.2.3) and anchored in didional financial and institutional reforms, the economy became more
resilient to external shocks. The result was a milder negative response of the domestic GDP growth
to the federal funds rate, at least in the medium term (the-tgmortimpact remainednchanged)

with a measure of ovaecovery in the medium term in recent times.

The initial inflation response to federal funds rate shorks/® b at the three time horizons
was positive but modest given the initial marginal exchange rate depreeatarooling off of

real GDP growth. However, as the pace of exchange rate depreciation picked up after the federal
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funds rate shock, inflation responded increasingly strongly peaking around 2008. The response has
since trended downwards as the federal $urade was rapidly cut to the effective lower bound in
response to the GFC. For the greater part of the sample, the inflation response to federal funds rate
shocks was milder in the short teffilme federal funds rate shock leads to rebalancing of podfolio

by foreign investors in favour of US stocks. This triggers capital outflow from Ghana, sparking
exchange rate and inflation volatilities. To stop or minimise the speculative capital outflow,
monetary policy reacted with the shtetm nominal interest tarising & “© E modestly in the

short term (4 quarters) and much more strongly over the medium term with little evidence of time
variation (8 and 12 quartersjigure 7.4suggestshat the foreign monetary policy shock is mostly
absorbed by the nominakchange ratand alongsid@ppropriate central bank response ttiod
insulategrowth and inflation from takingsignificant hit.This result is consistent with the finding

of CrespeCuaresma et al. (2018) that US monetary policy changes have hatlatiyney

international spillover effects.

Figure 7.4a: Time series impulse responses
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Figure 7.4b: Impulse responses at selected periods
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Figure 7.4: Time-varying responses to foreign monetary policy shocks
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7.4Foreign demand shocks

In the estimation, 1R00 iterations were undertaken with the fir20D drawsdiscarded during
the burnin stage. The diagnostic results presented in talBlend figure 7.5 confirm that the
model was estimated efficiently (see chapter 5).

Table 7.3: Selected parameters of the estimated foreiggiemand shock model

Parameter Mean Stdev 95% credible interve Geweke Inefficiency
sb1l 0.0023 0.0003 [0.0018 0.0028] 0.2570 9.31

sb2 0.0023 0.0003 [0.0018 0.0029] 0.1580 11.97

sal 0.0056 0.0016 [0.0016 0.0096] 0.6540 54.91

sa2 0.0057 0.0017 [0.0017 0.0100] 0.1480 55.35

shil 0.0056 0.0016 [0.0034 0.0097] 0.2900 52.51

sh2 0.3546 0.0797 [0.2257 0.5399] 0.9370 44.08
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Figure 7. 5. Sample autocorrelation, sample paths and posterior densities for selected
parameters in the foreign demand shock model

7.3.1 Posterior estimates of simultaneous relations arstiochastic volatilities

Figure 7.6 shows the results of the posterior estimates of the simultaneous relations among the
variables in the TVR/AR-SV model. The simultaneous relations of foreign output growth to the
exchange rateU #E A were negative andtatistically significant throughout the study period.
However, the simultaneous relations of foreign output growth to domestic inflatiBBD were

positive, statistically insignificant, and did not show any evidence of time variation. The
simultaneouselations of foreign output growth to domestic output grovdhZE U A exhibited
time-varying tendencies but were statistically insignificant. Finally, the simultaneous relation of
foreign demand to domestic interest ratiefE E varied over time, turning diatically significant

at the beginning of 200Z his resultindicatespartial time variation in the simultaneous relations

among the variables in the model.
250



iy (A7 vime) iy (vt=vd)

' ; 0
.1 H—Posterior mean ]
Y - 1ot

2r

ey

1983 1993 2003 013 1983 1993 2003 ik

ﬂ;u |11'—'] ) Irf, | "i*]]
0.05F T 3 [ T
04F
Ik 1 ok
005 _4\¥ 0
gL ! 1 I ST ! 1
1983 1993 2003 2013 1983 1943 2003 A3

Figure 7. 6: Posterior estimates of simultaneous relations ithe foreign demand model

Figure 7.7 shows the posterior means and the one standard deviation bands for the stochastic
volatility of foreign demandyf), exchange rate movemen®),(domestic GDP growthyd),
domestic inflation |f), and domestic shetermnominal interest rateé)( The stochastic volatility

of the foreign demand shock remained fairly stable until a spike was recorded in 2008, which
reflected the deep output losses that resulted from the GFC. It then returned to trend and remained
fairly stable for the remainder of the sample. However, the wide one standard deviation bands
indicated high uncertainty around the apparent stable output volatility. The domestic variables in
the TVRVAR-SV model displayed varying degrees of individual stochastatility as discussed

in section % of chapter 5This result points to the presence of time variation in foreign demand

shocks to Ghanabés economyVAR-8mogeust i fi es the
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Figure 7. 7: Posterior estimates of stochastic volatilities of the variables in the foreign

demand TVP-VAR-SV model

7.3.2Time-varying responses to foreign demand shocks

Figure 7.8 plots the timearying impulse responses to a positbre standard deviation shock to

the foreign demand shock ( ¥ over time and at the selected time periods. This shock operates

through income and trade channels of the external transmission mechanism (seed4)goye 3.

affecting worker remittances, FDI flows, foreign aid, and net exports. Higher incomes in advanced

economi

devel

es

opment s

( OECD)

i mproved

boosted

t

he

Ghanaos

t er ms

of

c olacal tcurrgndysto dppuraciate

ear

U & A ?*The appreciation of the currency remained fairly stable over time and was stronger in

the shorter term. The stable path is confirmed by the responses at the selected periods, which

moved closely together over time (degire 7.8b).

124 1nward remittances (personal) reached 5.4% of GDP while FDI flows (BOP) were.5%oaf GDP in 2018 (WDI

online database). Note that the FDI from the perspective of BOP does not include portfolio investment.
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The dynamic response of domestic output to the foreign demand sdd@U A was mildly

positive at the early stages of the sample, a period that encapsulated financial repression, trade and
capital controls, and general macroeconomic instabAs a result, the economy did not benefit
fully from the favourable external sector, su
pre-condition for taking full advantage of a favourable external environment. Perhaps the stronger
currency (@ervalued) brought about by the favourable foreign demand shock could have undercut

the full potential benefits for the economy given its initial conditions. However, the domestic
output response to the foreign demand shock picked up pace as the doatiegtienyironment

improved and more macro stability was achieved.

The inflation response to the foreign demand shack'® B was strongly positive in the short

term (4 quarters), but mildly negative over the medium term (8 and 12 quarters). Therghort

positive response became milder while the mediemm negative response became stronger as the
economy became more resilient after years of macro financial and external sector reforms. Given

the context of a stronger currency, improved economic perfomma and i nf |l ati ond¢
decline over the medium term, monetary po(Ry “© E was eased, initially modestly but much

more aggressively towards the end of the sample consistent with the behaviour of the macro
variables. The policy response was alsorgier in the short term than in the medium teFhis

result contradicts the findings of Shioji and Uchino (2012) that foreign demand shock (automobile

exports demand) does not elicit any structural variation in Chinese domestic variables.
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Figure 7.8a: Time series impulse responses
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Figure 7.8b: Impulse responses at selected periods
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Figure 7.8: Time-varying responses to foreign demand shocks

7.5Crude oil price shocks
As in section 7.2, the estimation required0D® iterations with the initial 200 draws discarded
during the burrin period. The diagnostiesults presented in table 7.3 and figure 7.9 manifestly

point to efficient estimation (see sectiol bf chapter 5).

Table 74: Selected parameters of the estimated crude oil price using the TWPAR-SV
model

Parameter Mean Stdev 959% credible interve Geweke Inefficiency|
sb1l 0.0023 0.0003 [0.0018 0.0028] 0.8050 7.03

sb2 0.0023 0.0003 [0.0018 0.0028] 0.1670 8.23

sal 0.0055 0.0015 [0.0034 0.0094] 0.7990 36.38

saZ2 0.0049 0.0011 [0.0033 0.0076] 0.4220 29.13

shl 0.5559 0.1104 [0.3750 0.8069] 0.7130 30.98

sh2 0.6025 0.1462 [0.3464 0.9465] 0.8780 55.42
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Figure 7.9: Sample autocorrelation, sample paths and posterior densities for selected
parameters in the crude oil price model

741 Posterior estimates of the simultaneous r
variables and stochastic volatilities

Figure 7.10 indicates the results of the posterior estimates of the simultaneous interactions among

the variables in the TWAR-SV model. Clearly, the simultaneous relation of the crude oil price

to exchange rate mements AT ®A was positive and varied over tinie a statistically

significant behaviour because the one standard deviation bands do not include zero. Even though

the simultaneous relations of crude oil price to domestic real GDP gréwtiP U Aand interest

rate AT ® E exhibited timevarying tendencies, these relations are not statistically significant

given that the one standard deviation bands included zero. The simultaneous relation of the crude

oil price to inflation A T ® B was positive, appeared fairly stable otiere, and was statistically

significant. This result indicates partial time variation in the simultaneous relations among the
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model 6s togethervatlh time-garying volatilities, justifies the use of TWPAR-SV

model.
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Figure 710: Posterior estimates of the simultaneous relations among the crude oil price
TVP-VAR-SV model 6s variabl es

Figure 7.11 shows the estimates of the posterior means and the one standard deviation bands of
the stochastic volatility of the crude oil price; exchange rate movements; domestic real GDP
growth; domestic inflation; and domestic shi@tm nominal interestate. There is a clear
indication of time variation in the shocks to volatility across the variables in theVARRSV

model. As shown in figure 7.11, the stochastic volatility of the crude oil phic8 ® dA T ®vas

high and unstable in the beginning bEtsample (i.e., mid980s) as significant disagreements
among OPEC members triggered a crude oil glut, resulting in price collapse. Another spike
occurred around 1990 after l ragdbs invasion
disrupted oil produddn and led to the escalation of crude oil prices (Kilian, 2010). Thereafter,
stochastic volatility trended downward with some cyclical oscillations that would end with another

significant spike in the late 1990s following the Asian financial crisis (Kil2010). Stochastic
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volatility then dropped sharply and remained low and stable until a rise around 2007/2008 after
the global economic and financial crises. The stochastic volatility remained broadly low and stable
in the latter part of the sample. Thendestic variables in the TVWWPAR-SV model showed varying

degrees of individual stochastic volatilities as detailed in sectofshapter 5.
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Figure 7.11: Posterior estimates of the stochastic volatilities of the variables the crude oll
price model

7.4.2 Time-varying responses to crude oil price shocks
Figure 7.12 plots the timearying impulse responses to a positive one standard deviation shock to

the crude oil price-( " over time and at the selected time periods. This shock operates through

the commodity channel of the external transmission mechanism (see figure 3.2) by affecting forex
earnings (reserves). As mentioned in chapter 3 (sectio®.3), the impact of the ade oil price

shockdepends on whether a country is an oil exporter or importer. This is where it gets interesting
and tricky in the case of Ghana, which started commercial oil production in 2011. However, due

to refinery difficulties, the crude oil proded domestically is sold on the international market

while the country continues to import refined fuel i mpl yi ng the countryods
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importer has not changeBeing a refined fuel importer at a price that is substantially higher than

that ofits crude oil exports, a crude oil price shock leads to a substantial net outflow of forex and
hence causes Ghanaos Ak®A achtiyay stroagly earticutarly the pr e ¢ i
the short term (4 quarters), at the early part of the sample. Thetimoderated over the medium

term (8 to 12 quarters). The drought of the e
production at Akosombo and consequently increased its demand for crude oil, which impacted the
exchange rate. With Akosombosré or ed, t he countryds energy mi

hydro, lifting substantial pressure from the exchange rate throughout the 1990s and early 2000s.

However, as the countrybés energy demand rose
economyt he energy mix flipped back in favour of
crude oil to power its thermal power statig/’sT hi s had i mplications f or

reserves, exerting renewed pressure on the exchange rate from 2003 onwarpsotiBtcted

electricity supply shortages that started in 2012 also raised the demand for crude oil to power
thermal plants and domestic generators, amplifying the sensitivity of the exchange rate to the crude

oil price shock. It is expected that the exctpe r at eds sensitivity to m
price will drop over time as the country ramps up investment in infrastructure to take advantage of

the gas produced at its offshore oil fields.

Prior to 2003, fuel prices in Ghana were heavily andsior@thinately subsided at significant
fiscal cost, and at the expense of investment in critical infrastructure to prop up economic activity.

As a result, domestic output responded negatively to a positive one standard deviation crude oil

25D K I yelecrigity demand increases annually by %% (see Eshun & AmoaKaffour, 2016).
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shock A T ® U A However, the deregulation of the energy sector and the subsequent removal of

the government 6 s un b r-ovetduefidcalspade soierdhblesthe gdvarneentt u p

to make investments that woul d r evedathasudeoll he ec

prices. As a result, the domestic output response to crude oil prices turned positive after 2001. The
start of commercial oil production in 2011 helped accentuate the positive response of domestic

output growth to crude oil price shocks.

The subsiding of fuel prices impeded the full pagsough of crude oil price movements to
domestic prices. Even as the energy sector was deregulated and fuel prices were allowed to fully
adjust to developments in the international markets, a pricdi stéibn levy was incorporated into

the pricing formula to allow the authorities to smoothen price volatilities. As a result, the inflation
response to a crude oil price shodk ® D has been positive but fairly stable (apart from a
transitory rise in slope around 1999) with the impact felt mostly in the short term (4 quarters).
Further scrutiny of figure 7.12 reveals that inflation has become more sensitive to crude oil price
shocksin recent times despite the stadation levy. In this context, the interest rate reacted
positively to the crude oil price shock I ® E as authorities presumably sought to lean against
the costpush inflationary effect. The response was more modest ibethi@ning of the sample,

and became stronger after deregulation of the energy s€usterall, the effect of the crude oil

price shockon growth and inflatiorappearso be small relative to its impact on the nominal
exchange rate and trshortterm nomiral interest rateBaumeister and Peersman (2013) find

similar timevarying impact of oil price shocks on the US economy.
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Figure 7.12a: Time series impulse responses
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Figure 7.12 Time-varying responses to crude oil price shocks

7.6 Results of the external shocks model rakstness tests

This section reports the results of the two robustness tediise case of the foreign monetary
policy model, estimatin with thealternative prior specificatiorequiresdrawing 40000 samples

after the initiak 000 draws aréiscarded during the buin period.Similarly, theestimation with

the alternative identificatiorentails administeringé 550 iterations with the initial655 draws
discarded during the buin period. Appendices &.1 and A7.6validate the sampling medtd by
affirming the convergence to the posterior distribution given the 5% significance level in relation
to the CD statistic&® The estimated posterior mean of the selected parameters all fall within the
respective 95% credible intervals. It is also clgam two appendices that the parameters are

estimated efficiently sinctheinefficiency factos are rather low?’ Appendices AZ.2and A7.7

126 Note that in the case of Appendi.7.6, the studyfails to acceptthe null hypothesisof convergence to the
posterior distribution givera 10% significance level in relation to the CD statistidhie case of one parameter.

127 Note that one inefficiency factor in the case of Appendix & exceeds 100 but remains well within tolerable
limits.
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indicate the sample paths look stable with evidence of a steady drop in the sample autocorrelation
and efficien generation of uncorrelated samples by the sampling méthatiese diagnostics

stronglyjustify the estimatiortechniqueused in the baseline model.

The posterior estimates of the simultaneous relations among the variables are consistent with those
obtained in the baseline model (see appendicés8A.A.7.8). The timevarying volatilities from

the two testexhibit trendssimilar to the observed trendstime baseline model (see appendices
A.7.4& A.7.9). In addition, the IRFs robustly confirm tlebtained evidence from the baseline
model of time variation in the transmissionfofeign monetary policyshocks (see appendices

A.7.5 & A.7.10). Thus, these evidence reaffirm the robustness of the obtained results from the

baseline model.

For the foreig demand model, the alternative prior specification test is carried out by drawing 25
000 samples after the initial 2500 draws are discarded during thénbperod. In the case of the
alternative identification, the TVNAR-SV model is reestimated byadministering7 750
iterations with the initial775 draws discarded during the bdm period. The estimation
diagnostics presented in appendices A.7.11, A.7.12, A.@ri®A.7.17 confirm the estimation
procedure used in the baseline mdd&The observed trends in the posterior estimates of the
simultaneous relations among the variables (see appendices A.7.13 & A.7.8); thariing

volatilities (see appendices A.7.14 & A.7.19); and the IREs appendices A.7.15 & A.7.28e

128 The sample path for one of the estimated parameters looks unstable (see Appendix A.7.7).
129 One parameter does not converge to the posterior distribution at the 5% significance levAip(serdix A.7.16)
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consistentvith the obtained evidence from the baseline mobelis, these evidenceaffirm the

robustness of the obtained results from the baseline model.

The prior specification test for the crude oil price model is undertaken by drawing 40 000 samples
after theinitial 4 000 draws are discarded during the buarperiod. In the case of the alternative
identification, the TVPVAR-SV model is reestimated by administering 20 000 iterations with

the initial 2 000 draws discarded during the burmperiod. The moded s est i mati on di
robustly validate the estimation procedure used in the baseline model (see appendices A.7.21,
A.7.22, A.7.26,& A.7.27). The posterior estimates of the simultaneous relations among the
variables (see appendices 23 & A.7.28); the timevarying volatilities (see appendices 2%.

& A.7.29); and the IRFs (see appendices 25/& A.7.30) are consistent with the obtained
evidence from the baseline moddknce these evidence reaffirm the robustness of the obtained

results from the &seline model.

7.7 Summary of evolution of external shocks

This chapter presented the empirical results of the evolution of external shocks, focusing on three
key shocks: monetary policy (federal funds rate) shocks, demand shocks (OECD output growth),
andcrude oil price shocks. These variables were used in theVIAR:SV model alternatively

along with four domestic variables: real domestic output growdh (nflation (p), percentage
change in the cedi/lUSD nominal exchange raje dnd shortterm nominal interest rata)(

Estimation diagnostics confirmed that the mod
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The main empirical evidence on foreign monetary policy shocksestholwar evidence of time
variation in the shocks to volatyi across the variables in the TWRAR-SV model. The IRFs
confirmed the time variation in the response of domestic variables to the positive one standard
deviation shock to the federal funds ralée timevarying reaction of domestic variables have
been nfluenced by trade and current accounts liberalisation in the first half of the sample and

forex, capital market, and institutional reforms in the latter parts of the sample.

The results of the foreign demand shocks point to a fairly stable foreign detmack, apart from

the spike reflecting the GFC, but with wide uncertainties. The IRFs indicatevénjmg
responses of domestic variables to foreign demand shocks operating through the income and trade
channels.These timevarying responses weilgitially either mild or counterintuitive given the
economy6s a utharactensedbytrade and capital controls, and a fixed exchange rate
regime. However, as the macro setting improved over time on the back of reforms, the time

varying responses the foreign demand shock became more consistent with expectation.

The results of the crude oil price shocks showed clear evidence of time variation in the shocks to
volatility across the variables in the TWRAR-SV model. The IRFs indicated evidence iofig
variation in the responses of domestic variables to crude oil price shockdgimErearying
response of domestic variables have been shapeehérsgy sector reforms, changes in the

countrybés electricity productuciiooon mi x, and st a

Clearly, the evidence in this chapter suggests that the transmission of the three external shocks was

broadly counterintuitive initially, given th
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controls, as well as its fixed exchange nagime. After years of macro financial and external
sector reforms, the transmission mechanisms appear to be broadly consistent with predictions

regarding the transmission of external shocks of traditional theory.
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Chapter 8: Conclusions and policy recommendations

8.1Introduction

Following these introductory remarks, sectior?2 &ontains a summary of this study that
investigated the transmission mechanism of ke
with a view to determining possible time variations in both the shocks and their propagation.
Section 8 contains the keyrapirical findings of the study. The main conclusions and policy
recommendations are discussed in sectidn®e inherent limitations of the study are taken up

in section 8. Opportunities identified for future research are detailed in sectton 8.

8.2Summary of the study

The lethal combination of policy missteps, political instability, and severe external shocks that
characteee d much of the 1970s and early 1980s resu
verge of collapse. As a result, the authasitiaunched comprehensive macro financial and
structural reforms in the mi#i980s to help resuscitate the battered economy. The economy
returned to the path of growth despite the initial induced volatility in macro variables as market
reforms took hold. Ovetime, more macro stability was achieved, resulting in reduced volatility

in key macroeconomic variables, particularly inflation, the exchange rate, and economic growth.
This emboldened the authorities to implement further institutional reforms such as &T
framework for monetary policy in order to4gnd lingering institutional and structural challenges

and bolster the resilience of the economy against external shocks, which occur regularly. Yet, some
of these policies (e.g. capital account libesdilon) could have had a negative effect in that they

increased the economyds exposure to the vagar
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changes in the policy milieu and its concomitant structural changes in the broader economy are

known to afect the transmission processes of both policy angpotinoy shocks.

The broad objective of the study was therefore to investigate the impact of these reforms on the
transmission mechanism of key macroeconomic shocks in the Ghanaian context. Tiheeassess
pivoted around three distinct but related tasks. The first task was to investigate whether the MPTM
had changed over time in Ghana. The second task was to ascertain possible time variation in the
FPTM. The final task focused on the investigationiwiet variation in the transmission of three

key external shocks insofar as they affected the Ghanaian economy. The focus on the transmission
mechanisms was appropriate in the light of the emerging consensus that macroeconomic reforms

are capable of alterinpe channels of transmission over time.

These tasks were accomplished with the help of the of WXR-SV model a la Primiceri (2005)

and Nakajima (2011). The data ran from the first quarter of 1984 to the fourth quarter of 2018 with
the models estimateglith lag one in order to save on the degree of freedom. Where necessary, the
variables were seasonally adjusted and growth rates were computed. Appropriate iterations were
done and initial draws discarded during the biarperiod to ensure efficient estation of the

parameters.

In the case of task one, the shi@itm nominal interest rate was chosen to represent monetary
policy since it is the main and usually the only conventional policy tool at the disposal of the
monetary authorities. Other key maarariables selected included the real GDP to represent the

level of economic activity; CPI inflation to capture the general price levels in the economy; the
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nominal exchange rate as a link between the Ghanaian economy and the external sector; and
private sector bank credit to investigate the impact of a private sector credit shock on economic
activity in Ghana. Broad money supply (M2+) was included in an alternative formulation to assess

the effects of money supply shocks on the Ghanaian economy.

The seond task was executed using current government spending and net taxes as the key fiscal
policy tools. The main macroeconomic response variables were real GDP, private consumption
(to contribute to the debate between Keynesians and neoclassicals on ttteoinfisaal policy

on private consumption), and interest rate to gauge the impact of fiscal policy on the interest rate.

In the case of the third and final task, three external sector variables were selected: the US federal
funds rate twepresent foreign monetary policy shocks; the real GDP of OECD countries to capture
foreign demand shocks; and the crude oil price to represent oil price shocks. These variables
entered the TVR/AR-SV model alternatively with four domestic variables: naahiexchange

rate, real GDP, CPI inflation, and shtetm nominal interest rate.

8.3Key empirical findings

In task one, which dealt with monetary policy transmission, the study detected evidence of time
variation in the Ghanaian data. In particular, shook®ibnetary policy varied over time with the

size of those shocks decreasing and becoming more stable over time as macro financial, structural
and institutional reforms gained traction. Evidence of time variation was also discovered in the
transmission ofhe shocks. Specifically, the transmission mechanism (which initially yielded

broadly counterintuitive results) became more consistent with traditional theoretical predictions as
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macro reforms took hold in Ghana. The study also found that monetary pobaypn&enore
aggressive in its response to macro shocks in Ghana following the implementation of monetary

policy through the IT framework and concerns over financial stability.

Task two investigated the transmission of fiscal shocks using evidence froivRR¢AR-SV
framework. It revealed an unexpectedly stable stochastic volatility implying that fiscal policy
changes have been much more gradual over time. However, the transmission of those shocks
changed over time with possible negative expenditure meltgih the periods leading up to 1990,

and turned positive thereafter, which is more in line with the expectations suggested by most
theories. The impact of fiscal expansion (via higher expenditure) on private consumption was
unequivocally Keynesian andsa in line with RBC micro founded models predicated on-afle

thumb consumers (Gali et al., 2007), deep habits formation (Ravn et al., 2006), ssegharable

utility functions (Linneman, 2006). Positive tax shocks suggest Ghanaian consumers have

switched from exhibiting Ricardian behaviour to showing characteristics of Keynesian agents.

For the third task, which concerned external shocks, the empirical results indicated that the
volatilities of the three f oraertgme Thehvolatilities t hat
became broadly low and stable during the latter part of the period sampled. The response of the
domestic variables to the respective shocks varied over time with the transmission mechanisms
confirming traditional predictions fldwing increased macro stability as a result of profound

macro financial, external and institutional reforms. In particular, a positive shock to the US federal
funds rate was broadly detrimental to Ghanaos

lower economic growth, inflationary pressures across all time horizons, and a highgeshort
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nominal interest rate. On the other hand, a positive output shock in OECD countries was generally
beneficial to Ghanaods econnemy higher domesticeutpyti ne er
growth, temporary inflationary pressures (which diminished over the medium term) and lower
nomi nal i nterest rates. Finally, a positive ¢
economy, but the output implicatiohave flipped since Ghana itself embarked on commercial oil

production.

8.4 Policy recommendations

A number of distinct policy conclusions and recommendations can be gleaned from the empirical
findings of the present study. Firstly, the weticumented evidee of time variation in the
Ghanaian time series data has significant implications for constant parameter macroeconomic
policy and forecasting models. Results from such models are likely to be biased and trigger
misleading policy conclusions. It is not pusing that the mediusterm inflation target has been
persistently missed even though the BOG in its communications keeps assuring the market that
the target was within reach. It i s reasonabl e
future trajetory of inflation are usually based on the results from its forecasting model. Given that
the present forecasting model does not incorporatevtangng properties, the forecast results are
likely to be suboptimal, implying potential policy errors. Tangure improved outcomes and
minimise policy errors, consideration should be given to the incorporation of features of time

variation into such models.

Secondly, the study documented evidence that the positive correlation between monetary policy

actions ad inflation prior to the formal introduction of the IT regime seemed to be receding. As
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of 2007, the response of inflation to the positive interest rate shock was essentially zero in the short
term from the earlier positive responses whereas the respwasg¢he medium term became
consistent with traditional theoretical predictions. The policy implication is obvious: Inflationary
shocksshould be stabged more gradually and complemented with an enhanced communication
strategy, which should ensuramong other things, that policy statements from the BOG are
cleared of jargon. Such a strategy must make sure that monetary policy decisions reach and are
understood in every nook and cranny of the country. In that regard, the BOG should consider the
trandation of its MPC press statements into the various local languages as a way of reaching out

to the entire country and to get rid of the n
One other point worth considering is the publication of theutes of the MPC meetings in line

with best practice. Such a strategy will enable participants in financial markets and other economic
agents to ascertain the specific concerns of the individual MPC members and how they vote. As
forcefully argued by Gutle and Wright (2000) and Disyatat (2010), an enhanced communication
strategy, which they called 6édopen mouth oper .

operations.

Finally, the study discovered a rising response of private consumption to goaeexpenditure
shocks, which implies an increasing number of -afhumb consumers in the Ghanaian
population. A large number of Ghanaians work in the informal sector, the majority of which earn
daily wages that are usually insufficient to encouragengavin support of consumption

smoothing. In 201%°, mor e than 71% of Ghanao6s | abour f

130 See the seventh edition of th@hana living standard survéGLSS7) published by the Ghana Statistical Service
(GSS) in 2019.
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sector. This situation has been attributed to a moratorium on employment in the public sector over
the last decade and an increase inmpleyment (appreciable economic growth without a
concomitant growth in job creation) as most formal sector growth is generated in the services
sector, which has high scale economies as a result of developments in information technology. The
problem may cotinue to worsen in a world where such technological advancements are labour
saving. The 6good ol d dayso6 f osed byGé growang s |l ab
manufacturing sector that employed a sizeable proportion of the labour force. Thus, it is
reconmended that the manufacturing sector be reinvigorated through tangible support to the
private sector coupled with a carefully considered industrial policy strategy. This may take the
form of an ISl strategy to enable the country to produce a number ofdmsils domestically,

which affords Ghana a comparative advantage. This must be supported by a sustained campaign
to shift the unbridled taste for foreign goods toward domestically produced goods-¢idiéedo
madein-Ghana goods). These initiatives walso help save substantial forex earnings to
strengthen the countryés currency, which has

growth in Ghana.

8.5Limitations of the study

As in any realife enterprise, the study encountered some limitatielated mainly to data issues.

Time series data on GDP, money supply, and private consumption were not available on a
guarterly basis (on which the study is founded) for the entire study period. As a result, the quarterly
series of these variableswasmteo |l at ed from their annual seri e:
approach. This may introduce dynamics into the resulting quarterly time series, which may be

unreflective of the dynamics in the original annual series. In addition, theVARRSY model
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used in the study is Bayesian in nature and therefore requires priors that are reflective of the
Ghanaian economy. In the absence of such cospeygific priors, the study relied on priors
usually applied in the literature, which may not have been an aeageféection of the Ghanaian
business cycle. Nevertheless, it is believed that these limitations are not sufficiently grave to

invalidate the conclusions reached in the study.

8.6 Suggestions for future research

The present study should serve as a springlfmamew research opportunities in Ghana, as well

as in economies with similar characteristics. It would be interesting to explore joint shocks in the
TVP-VAR-SV model. At the time of finsdi ng t hi s study Ghanads econ
number of shoks. Firstly, crude oil prices have fallen by almost 50% of their 2019 levels, which

has had a significant effect on the expected 1
of refined fuel, the fall in crude oil prices may have reduced forefloms and led to a stronger
exchange rate. Secondly, the world has been battling @®IZ-19 pandemic with most
economies virtually shut down for several months. This has had a negative effect on global demand
(i.e., negative foreign demand shock), witteaconsequences for the Ghanaian economy. Thirdly,

like the rest of the world, Ghana has been fighting tB&/I[D-19 pandemic with border closures,
lockdown and social distancing protocols that have had an enormously devastating impact on
revenue mobiBaton and the broader economy, particularly the informal sector. General
government spending has also been hugely impacted as it attempted to provide personal protective
equipment (PPE) and some relief to frontline health workers and the general poputai@020
budget statement presented to Ghanab6s Parliam

rising financing needs. How does the TVRR-SV framework handle this multiplicity of shocks
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to ascertain the net ef f erchshoalesedkltha anaw@rsto tleisc o n o n
guestion. In the case of fiscal policy shocks, output and private consumption are known to react
differently to different expenditure items and tax types. It will therefore be interesting to undertake

the analysis usingishggregated fiscal data depending, of course, on the availability of such data.
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Appendices

Appendix A.5.1: Selected parameters of the estimated money supply model

Parameter Mean Stdev 95% credible interval Geweke Inefficiency
shil 0.0023 0.0003 [0.0018 0.0029] 0.3670 6.04

sh2 0.0023 0.0003 [0.0018 0.0028] 0.7880 8.96

sal 0.0057 0.0016 [0.0035 0.0099] 0.4430 47.32

a2 0.0054 0.0015 [0.0034 0.0092] 0.3000 31.48

shl 0.5045 0.0486 [0.4190 0.6103] 0.2850 22.67

sh2 0.3474 0.1165 [0.1697 0.6141] 0.8280 84.62

Appendix A.5.2: Sample autocorrelation, sample paths and posterior densities for selected
parameters in the money supply model
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Appendix A.5.3: Posterior estimates for the stochastic volatilities of the money supply model
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