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DEFINITION OF OPERATIONAL TERMS

Inflation: a persistent rise in the general price level in an economy.

Economic growth: the rate of increase in an economy’s employment, real output or
income over time.

GDP: total value of all final goods and services produced in a country for a particular
period, valued at prices in that period.

Phillips curve: implies a negative relationship between inflation and unemployment.

Balance of Payment: deficit when the sum of the capital account, the current account
and net transfers equal a negative.

Terms of trade: the rate at which a country can trade domestic products for imported
products.

Marginal benefits: amount by which an additional unit of an activity increases its total
benefit.

Depreciation of a currency: a fall in the price of one currency relative to another, for

example, a fall in the Kenya Shilling against the US dollar.
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ABSTRACT

Low economic growth and fluctuating inflation rates have been experienced over
the years in Kenya. The relationship between inflation and economic growth has brought
a lot of controversy both in theory and empirical literature. This study sought to establish
if there is significant causality between inflation and economic growth, the specific
nature of this relationship and to determine w’hether there is a short run or long run
relationship between these two variables. The study examined the relationship between
these two variables using annual data covering the period 1963 to 2003. The Phillips
curve approach was used in this study.

To undertake this study, published data was used. The data were tested for the
presence of unit roots, which revealed that inflation was an I (1) and real GDP growth
rate was an I (0). Granger causality tests revealed that there was no causality between
inflation and economic growth rate. Estimations were done using OLS estimation
technique. Various diagnostic tests were also carried out to confirm the statistical
soundness of the models.

The study found that there was a negative short run relationship between inflation
and economic growth. Further, this relationship was positive in the long run. These
résults showed that inflation was affected by its own first and second lags, economic
growth, climatic shocks (for example drought), monetary policy interventions and
external shocks like the oil price. On the other hand, economic growth was affected by its
first and second lags only. In this case, the Phillips curve approach was not applicable
since it presents a short run positive relationship between inflation and economic growth
while the results presented an inverse short run relationship and a direct long run

relationship between inflation and economic growth in Kenya.
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CHAPTER ONE

INTRODUCTION
1.1  Background

1.1.1 Debate between the structuralists and the monetarists

Rapid economic growth and low inflation rates are common objectives of
macroeconomic policy (Ghosh and Phillips, 1998)’.\/ In economic literature, the
relationship between inflation and economic growth has been discussed in different ways
with respect to the development stages of the world economy. According to the
Washington consensus view, there is a negative relationship between growth and
inflation (Ercel, 1999). The current view on this relationship in contemperary literature is
that high inflation affects economic growth positively in the short run, while it leads to a
reduction in the growth potential in the long run (Ercel, 1999).

Understanding the interaction between inflation and economic growth is one of
the main issues in macroeconomics. The relationship between inflation and economic
growth remains a controversial one and there is no clear theory linking these two
variables (Mallik, 200(1). Originating from Latin American context in the 1950s, the issue
Has generated an gnduring debate between the structuralists and the monetarists. The
structuralists, like Campos (1964), believe that inflation is essential for growth whereas
the monetarists, like Friedman (1973), think that inflation is detrimental to economic

\ Progress. There are two aspects to this debate, the nature of the relationship, if one exists

and the direction of causality (Mallik, 2001).



The monetarists hold that inﬁation has ceased to promote development and has
become incompatible with it. They argue that even countries that managed to keep
inflation low and high economic growth are now facing an acceleration of inflation and a
deceleration of growth. They recommend that inflation should be stopped before it
degenerates into explosive tensions and the only effective method seems to be the
curbing of excess demand.

Structuralists on the other hand hold that inflation is a natural accompaniment of
growth and cannot be curbed through monetary and fiscal means without provoking
unemployment or stagnation of growth because of supply tigidities. They claim that the
instability of export proceeds renders it impoésible to curb inflation in the short run, It
infact renders desirable a gradual attack on inﬂatioﬁ, except to the extent that foreign
assistance becomes available to render the supply of imports more elastic (Campos,
1964).

Higgins (1969) claims that inflation seems to have been justified as a lubricant to
economic growth, while in others, rampant inflation has disrupted the economy and
retarded economic growth. This has given rise to considerable controversy about the
relationship between inflation and economic growth. ‘

1.1.2 Kenya’s inflation and economic growth rates

Given the above background information, it would be important to examine if
such a relationship exists in the Kenyan context. To explain the trend of the inflation and
economic growth rates over the years, it may be helpful to divide the period under study
into four phases. The first phase, which runs from 1963 to 1973, captures the period

before the first oil shock and when there was remarkable growth in the economy. The
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second phase, 1974 to 1984, considers the contractionary policy measures that were put
in place. The third phase, 1985 to 1990, considers the period when the govémment
published a sessional paper on economic management for renewed growth and the fourth

phase, which runs from 1991 to 2003, captures the liberalization period.

a) Phase one: 1963 - 1973

In this phase, Kenya’s first decade after independencg, beginning in 1963, was
one of remarkable growth and structural change. The government adopted
macroeconomic policies after independence based on the Sessional Paper Number 10 of
1965 on African Socialism and its application to planning in Kenya. The policies
documented were to promote wealth distribution, create employment opportunities, bring
about faster economic growth and promote self-reliance on essential commodities.

During this period, economic growth averaged 6 percent per annum, the rate of
inflation, on Less Developed Countries’ standards, was on average 3 percent per annum,
the exchange rate was fixed and there were positive real interest rates (World Bank,
1984). The economy enjoyed a relative degree of stability in prices. The growth rates
experienced in the early 1970s were the result of a combination of favourable factors in

_agriculture and industry. During this period, there was a land redistribution policy that led
to high agricultural output.

Further, sustained commodity exports provided foreign exchange earnings, which
favoured investment and capital imports (World Bank, 1984) and this is shown in the

graph below:



Figure 1.1 Average annual inflation and real GDP growth rates, 1963 — 1973
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b) Phase two: 1974 - 1984

In the second pl;ase, the country encountered many destabilizing shocks. The first
oil shock in 1973/1974 was a major crisis in Kenya, which tumed the trend of economic
growth. There was a balance of paymentf; crisis in 1974 and the inflation rate shot up
from 9.3 percent in 1973 to 17.8 percent in 1974 (World Bank, 1985). This led the
government to adopt contractionary monetary policy measures to alleviate these problems
in early 1975. These measures included the introduction of a 10 percent export subsidy,
restriction of the import control system and the devaluation of the Kenya shillinkg by 14
percent in order to improve the external bélance (World Bank, 1985).

The 1976-1978 coffee booms, due to a 400 percent increase in world prices of

coffee, salvaged the situation and hence the stabilization measures adopted in 1975 were
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abandoned prematurely. The increased revenue from the commodity boom was passed
over to farmers. This revenue had the effect of increasing the demand for real domestic
assets and this led to a rise in the prices. The rate of inflation fell in 1976 to 11.4 percent
from 19.1 percent in the previous year. On the other hand, real GDP growth rose to 7
percent in 1976 from 3.4 percent in 1975. In 1977, it continued to rise and was at 10.8
percent in 1978 (Republic of Kenya, 1979). Inflation increased drastically from 8 percent
mm 1979 to 20.7 percent in 1982. The Kenya shilling also lost value eqtially drastically
leading to a serious disequilibrium in the economy.

The economy Was also hit by the decline in coffee prices and the second oil price
shock in 1979. Between 1980/82, the world economy experienced recession caused by
the depression in the major western industrialized economies. This was transmitted
through external shocks leading to a rise in international interest rate and a fall in demand
for exports. The Kenyan economy as a result, experienced sluggish growth. The GDP
growth rate decreased from 5.6 percent in 1980 to a mere 1.5 percent in 1982. The
attempted coup detat 1982 worsened the situation because it led to a massive capital
flight (Republic of Kenya, 1983). Some foreign investors pulled their investment out of
the country citing insecuﬁty.

In 1984, there was a severe drought that made the government to import
substantial amount of food, which decreased foreign reserves. This resulted into a
worsening balance of payment and high inflation rate. GDP growth was still low at 1.8
percent in 1984 (Republic of Kenya, 1\985). The rate of inflation fell from 20.7 percent in
1982 to 11.5 percent in 1983 and further down to 10.3 percent in 1984 (World Bank,

1990).



In figure 1.2 below, the annual inflation is plotted against real GDP growth rates

for the period 1974 — 1984,

Figure12  Average annual inflation and real GDP growth rates, 1974 — 1984

25
20
16 1
10 el ‘\

5 - - - N T~ -

0 1] el T T T T T T T T b -X = l‘.l - 1

I I R

A - A &

Years
where - - - - - - - is real GDP growth rate

- 1s inflation rate
Source of basic data: Economic Surveys (various issues), International Financial
Statistics (various issues)

c) Phase three: 1985 - 1990

In this phase, the government adopted the Economic Structural Adjustment
Programme (ESAP) after receiving advioé from the World Bank and International
Monetary Fund (IMF) in 1985. The effects of ESAP were however not pronounced until
1990, when these institutions suspended foreign aid to Kenya until economic and
political changes were implemented. In 1986, the Kenyan government published a
sessional paper on economic management for renewed growth (Republic of Kenya,
1986). This paper argued that if Kenyans were to enjoy improved standards of living, 1t
was imperative that economic growth becomes a primary concem of economic policy. It

also advocated for restoration and sustainment of economic growth rates experienced in



the 1960s (Republic of Kenya, '1986). This was to be brought about by the
implementation of appropriate policies, particularly those that alleviate saving
constraints, fiscal and foreign exchange constraints. During this year (1986), Kenya’s
GDP growth of 7.1 percent was the highest rate achieved in the 1980s (World Bank,
1990). The balance of payment position strengthened as a result of higher export volumes
and improvements in the terms of trade from higher coffee and lower oil prices (World
Bank, 1990).

Real GDP growth increased by 5.8 percent in 1987 but Kenya’s external position
weakened as a result of a marked fall in its terms of trade, a small reduction in export
volumes and large non-recurrent imports. The economic recovery was sustained in 1988
with real GDP growth of 6.2 percent (World Bank, 1990). Inflation continued to rise,
reaching 11.2 percent in 1988. This was due to an increase in prices of certain basic
consumer products, a faster growth of domestic credit as well as cost escalation arising
from further appreciation of the Kenya shilling during the year (Republic of Kenya,
1989). Improved weather conditions, moderately high world coffee and tea prices,
increased domestic and international demand, and trade liberalization were the major
factors, which provided a boost to the country’s economic activities in 1988. In 1989, the
real GDP growth decreased slightly to 4.7 percent while the inflation rate continued to
rise and reached a level of 12.9 percent (Republic of Kenya, 1990).

In 1990, Kenya’s economic growth declined moderately against an international
background of sluggish economic growth marked by high oil and machinery import
prices and low coffee export prices. The country’s real GDP growth rate slowed down

slightly from 4.7 percent in 1989 to 4.2 percent in 1990 (Republic of Kenya, 1991). The



inflation rate rose from 12.9 percent in 1989 to 15.2 percent in 1990 (Republic of Kenya,
1991). On the overall, export and private consumption rose appreciably, the latter being a
consequence of higher inflation, which led to a lower level of domestic savings. Terms of

trade worsened due to the fall in world coffee prices (Republic of Kenya, 1991).

d) Phase four: 1991 - 2003

The real GDP growth rate in this phase continued to decline for the third
consecutive year in 1991. The real GDP growth rate fell from 4.2 percent in 1990 to a
dismal 1.4 percent in 1991. Inflation continued to rise and was at 19.8 percent (Republic
of Kenya, 1992). By 1992, the economy registered a real GDP growth rate of -0.8
percent, the lowest growth rate that had ever been recorded sinc/e independence in 1963
(Republic of Kenya, 1993). Dramatic political reforms of 1991/92 resulted in re-
introduction of multi-party political system, which were accompanied by economic
uncertainty especially towards the general elections of 1992 (Republic of Kenya, 1993).
On the other hand, inflation rose to an all time high level of 29.5 percent. This was due to
the withholding of donor aid to Kenya, the use of forex certificates in importing goods
and services, increases in administered prices, devaluation of the shilling and high
_ monetary expansion (Republic of Kenya, 1993).

In 1993, the economy was beset by severe problems of drought and excessive
money supply, which led to high inflation. The combined impact severely affected the
living standards of ordinary Kenyans. The real GDP growth rate recorded was 0.4
percent. This scenario was the result of a prolonged dro.ught since 1991, low effective
demand, and foreign exchange shortage during the first half of the year and high inflation

rate of 45.8 percent (Republic of Kenya, 1994).



In this year (1993), the goveﬁment introduced significant economic reforms to be
able to boost economic activities. These reforms included the liberalization of exchange
control regimes, abolition of import licensing, introduction of export retention schemes
and the removal of price controls. (Republic of Kenya, 1994). Consequently, the
performance of Kenya’s economy in 1994 was significantly better than the previous four
years. The implementation of appropriate macroeconomic reforms augmented by
favourable weather was the major factor that boosted economic activities. Real GDP
growth expanded by 2.6 percent compared to a meager revised GDP growth of 0.4
percent in 1993. Inflation rate dropped to 29 percent after rising rapidly to 45.8 percent in
1993. This was mainly attributed to the depreciation of the shilling against major
currencies, favourable weather conditions that prevailed in the year and the measures
pursued by the monetary authorities to contain expansion in domestic money supply and
the budget deficits (Republic of Kenya, 1995).

In 1995, there was significant performance in all key sectors of the economy. The
GDP grew at an annual rate of 4.4 percent as compared to a growth of 2.6 percent in 1994
(Republic of Kenya, 1996). The continued pursuit of tight monetary policy measures by
the central monetary authorities and the loweriné of VAT from a rate of 18 percent to 15
percent in the 1995/96 budget resulted in continued decline in inflationary pressures. The
inflation rate fell to a single digit level of 0.8 percent (Republic of Kenya, 1996).

The real GDP growth in 1996 declined slightly to an annual rate of 4.1 percent.
Inadequate rainfall leading to power rationing, high cost of domestic credit and a more
competitive trading environment were the main causes of the slow down in growth of the

economy. Inflation was still contained at a single digit level during the year but rose from



0.8 percent to 8.8 percent due to an upward price adjustment of petroleum products, rapid
money supply and price increases of some staple food items like maize due to drought
(Republic of Kenya, 1997).

The figure that follows plots average annual inflation and real GDP growth rates,
1985 —2003.

Figure 1.3 Average annual inflation and real GDP growth rates, 1985 — 2003
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Source of basic data: Economic Surveys (various issues), International Financial
Statistics (various issues)

There was a further slowdown in GDP in 1997, which recorded an annual rate of
2.1 percent. This was due to adverse weather conditions, poor infrastructure, pre-election
violence and depressed investments due to lack of investor confidence. The average
inflation rate rose moderately in this year from 8.8 peicent to’ 12 percent. This is

explained by the reduced agricultural output leading to rising prices of basic foodstuffs

10



and the shilling experienced appreciation against the major currencies following the
withholding of donor aid (Republic of Kenya, 1998).

The growth of the economy continued to decline in 1998, reaching an annual rate
of only 1.6 percent. There were high inflation rates for most part of the year and the fall
in world prices of coffee and horticulture. Additionally, the El-nino rains during the first
half of the year and the failure to secure renewed funding facilities from the donors,
particularly the IMF, increased uncertainties in the economy (Republic of Kenya, 1999).
The inflation rate fell from 12 percent to 6.6 percent. The slower growth in money supply
and the fairly stable shilling exchange rate further cushioned the economy from
inflationary pressures (Republic of Kenya, 1999).

Real GDP growth rate fell from 1.6 percent in 1998 to 1.3 percent in 1999.
Inflation continued to fall from 6.6 percent in 1998 to 3.5 percent in 1999 due to the tight
monetary policies pursued by the government (Republic of Kenya, 2000). The year 2000
was the most difficult year for the economy with a negative growth rate of -0.2 percent
(Republic of Kenya, 2001). This was attributed to the prolonged drought from 1999 to
2000, deterioration of infrastructure and low aggregate demand (Republic of Kenya,
42001). Inflation increased from 3.5 percent in 1999 to 6.2 percent in 2000. This was due
to increases in food and fuel prices, increased VAT and upward power adjustments
(Republic of Kenya, 2001).

There was a recovery in the economic growth rate from -0.2 percent in 2000 to
1.2 percent in 2001. This was attributed to favourable weather, which had a positive
impact on agriculture and power generation, favourable tax reforms and expanded ma}kei

outlets through the AGOA, COMESA, the EU and the EAC (Republic of Kenya, 2002).
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The inflation rate declined from 6.2 percent in 2000 to 5.8 percent due to tight fiscal and
monetary policies, stable world petroleum prices and exchange rates and low food prices
in the year (Republic of Kenya, 2002).

There was é slight growth of 1.1 percent recorded in 2002 (Republic of Kenya,
2003). This was attributed to poor infrastructure, low output, low prices of major
agricultural exports and the uncertainty regarding the general elections. The inflation rate
declined down to 2 percent in 2002 from 5.8 percent in 2001. The prudent fiscal and
monetary policies and the low demand for imports were the main factors that contributed
to the low inflation rate in 2002 (Republic of Kenya, 2003).

The economy in 2003 showed signs of recovery after a subdued growth in the last
five years. A real growth rate of 1.8 percent was realized in 2003 compared to a growth
of 1.1 percent in 2002. Full economic recovery was however not achieved due to poor
inflation, low foreign direct investments and the spillover effects of the previous year’s
economic downturn. The inflation rate rose significantly from 2 percent in 2002 to 9.8
percent in 2003 and this was occasioned by shortage of food commodities and increase in
oil prices.

The observed trend between these two variables may lead to the conclusion that
there seems to exist some relationship. This study considers the issue hence raises the
question about the nature and the direction of causality of this relationship in the Kenyan

case.

12

VEMVATTA MNP AITV 1 LN ™ 2 saed



1.2 Statement of the Problem

The relationship between inflation and economic growth remains a controversial
one in both theory and empirical literature. For example, Yatrakis (1998) and Mallik and
Chowdhury (2001), found that there was a direct relationship between inflation rate and
economic growth rate, while Bruno and Easterly (1996), found an inverse relationship
between the two rates. During the 1950s to 1970s, the issue generated an enduring debate
between structuralists and monetarists. The structuralists believed that inflation is
essential for growth, whereas the monetarists saw inflation as detrimental to economic
progress of a country.

In Kenya, low economic growth and fluctuating inflation rates have been
experienced over the years. The growth rate has been falling from an average 6 percent
per annum in the 1960s to a low average rate of about 2 percent in the 1990s. On the
other hand, the inflation rate has risen from an average 3 percent per annum in the 1960s
to an average rate of 14 percent in the 1990s. The inflation and real GDP growth rates
seem to have an observed relationship. From the different graphs presented in section
1.1.2, in some years, the two variables seemed to be moving directly together but in other
years, they seemed to be moving inversely together.

In order to establish the relationship between inflation and economic growth rate
in Kenya, a detailed analysis was needed with attention paid to the direction of causality

between these two variables.
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1.3

The following research ques;cions were addressed by this study:

What is the direction of causality be/tween inflation and economic growth?

What is the nature of the relationship between these two variéBT\es, and is it static
or a lagged relationship?

Is the relationship between these two variables sustained in the short run or in the
long run? -

What are the éppropriate policy implications?

Objectives of the study

In general, this study investigated the relationship between inflation and economic

growth in Kenya. The specific objectives of the study were:

1L

111,

1v.

1.4

To test the inflation-growth relationship for causality.

To model the relationship in order to show its specific nature.

To establish whether there is a short run or long run relationship between inflation
and economic growth.

To recommend appropriate policy implications.
Rationale and Justification of the study

The study was motivated by the fact that there seems to be a relationship between

. inflation and economic growth in Kenya. The relationship is however not clear hence the

need for a detailed empirical analysis. This study is important because it has not been

done in Kenya before. It adds evidence regarding the controversy of the nature of thg

relationship between inflation and economic growth. Investigation on this issue is

essential since these two variables are some of the most common macroeconomic

variables and can be used as a measure of the economic progress of a country. The results

14



in this study would benefit the policymakers and academic researchers in designing
policies, which aim at encouraging economic growth and having a stable macroeconomic
environment.

1.5 Scope and organization of the study

The study focused on the relationship between inflation and economic growth in
Kenya for the period extending from 1963 to 2003. This period incorporated all the
policy measures that have been put in place since independence, to capture the effect that
they may have on the inflation and economic growth rates.

This study is composed of five chapters. Chapter one provides an introductory
section, which describes the research background, problem, objectives and rationale of
the study. Chapter two reviews the theoretical and empirical literature concerned with the
topic. Chapter three describes the methodology required to satisfy the objectives of the
study. Chapter four gives the data analysis and interpretation of the results and finally
chapter five concludes with the highlights of the study, its limitations and direction for

further research.
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CHAPTER TWO

LITERATURE REVIEW
0 | Introduction

This section looks at both the theoretical and empirical literature on the
relationship between inflation and economic growth. Section 2.2 analyses the theoretical

literature while section 2.3 discusses the various empirical studies done and their results.
2.2  Theoretical Literature

After the Second World War, in both developed and developing countries,
Keynesian policies were on the agenda, and as a result of these policies, the increase in
aggregate demand has caused both the inflation and output to rise. During this period, the
majority of economists did not consider inflation to be a problem; besides, the thesis
about inflation’s positive effect on growth was widely accepted. During 1970s, while
inflation rates were prevalent in most countries, the high inflation-high growth thesis was
disputed with the falling growth rates (Ercel, 1999). In 1980s, hyperinflation episodes,
especially in Latin American countries increased the instability in those economies and
affected the development process of those economies adversely (Ercel, 1999). Those
-developments strengthened the thesis about the negative effects of inflation on growth.

According to Meier (1995), no clear relationship appeared to exist between the
rate of inflation and the rate of growth. This was because highly inflated countries tended
to stagnate while some of the low inflated countries seemed to grow fast.

* Agénor and Montiel (1996) claimed that there was an inverse relationship
between output growth anci the rate of inflation. This relationship is due to the negative

effect of inflation on the profitability of investment. A higher rate of inflation raises the
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effective price of capital goods, wh;ch, in addition to its market price, incorporates the
opportunity cost of holding money to facilitate capital goods. The increase in transactions
costs raises the shadow value of installed capital, dampens investment and reduces the
growth rate.

-_Bruno and Easterly (1998) note t\hat the direction of causality between inflation
and growth normally considered is that running from distortive effects of high inflation
and resulting high variability in relative prices to lower growth. Lower growth could
occur either via a lowering of total productivity, through the depressing effect of
uncertainty on investment or through the adverse effect on efficiency of credit allocation.
At lower inflation levels however, the causality of the inflation-growth relationship is not
so obvious. Supply shocks, positive or negative, could simultaneously move growth and

inflation in opposite directions.
2.2.1 Theoretical basis of the Phillips curve

« According to Branson (1979), from the labour market, an increase in the labour

demand brings an increase in the money wage rate due to the excess demand in the

market. The assumption is that the percentage increase in the wage rate, W, depends on

the magnitude of the excess demand for labour, N — N*, i.e.

W= NI N 5 B 5 00 o e s vnes o nivnismisniensm s s34+ rovmmemmmsnn cer Bl

The demand and supply of labour depend in turn on the level of wage rate.
Obtaining the estimate of the labour demand and supply functions involves transforming
the excess demand expression in (2.1) into the unemployment rate. A.W. Phillips
introduced the inverse relationship between the wage rate and unemployment. Therefore

the excess supply on the labour market, N* — N is the negative of the excess demand, i.e.
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Excess supply = N*— N4=- (N* = N®)........ocoooiiiiiiii 22

Using this relationship, equation 2.1 is re-written as;

W= E N =N £ > 00 e 2.3
Introduce the unemployment rate, # = U/L as a proxy for excess supply. As excess
supply increases, unemployment rises. Substituting the unemployment rate for excess

supply in equation 2.2 gives us the wage adjustment equation;
w = 1111 4 SR R o SR SO X -

Since W falls with an increase in excess supply, it also falls with an increase in u.

Thus as unemployment rises, the rate of increase of wages falls and vice versa. Equation

2.4 1s the basic short run Phillips curve equation relating W to u. The g (u) should have a

convex shape because as unemployment is reduced by constant amounts, the wage rate

will rise at an increasing rate, With W approaching infinity as u# approaches 0.

The convex shape of the Phillips curve suggests 1':hat on average, the economy will
have less inflation if the level of unemployment has narrow fluctuations about some
average unemployment than if the fluctuations are wider with the same mean of
unemployment. If unemployment is fluctuating symmetrically about 5 percent level, for
example, the average préssure on prices goes up more below the 5 percent level than it
goes down above 5 percent because of the convex nature of the curve. Thus the broader
the fluctuation in unemployment level at any given average unemployment rate, the

greater will be the cost-push inflationary pressure on the economy.
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2.2.2 Theories of inflation

There are some theories that try to link the relationship between inflation and

economic growth and these are discussed below.

a) Monetarist theory of inflation

_ Friedman (1973) developed the monetarist theory arguing that inflation was a
monetary phenomenon and was produced by rapid increase in the quantity of money. The
monetarists assert that changes in the money supply are more closely related to the
changes iq output and employment than to the changes in investment and government
expenditure, which in the Keynesian approach are the main factors behind the
fluctuations or changes in both output and employment. They state that as long as the
demand for money is stable, the supply of money is considered as the main determinant
of the price leg or the icey policy tool for controlling the income level. If money supply
per unit of outbut increases with prices remaining stable, people will feel that their cash
balances are larger than required, thus raising the public’s demand for goods and services
and therefore price will increase. Friedman (1973) summarized the inconclusive nature
of the relationship between inflation and growth by saying that all possible combinations
-have occurred tﬁat is, inflation with and without growth, no inflation with and without

growth.

b) Keynesian theory of inflation

The Keynesian analysis of inflation is based on the fluctuations in aggregate
supply and effective demand. If investment increases, it results in an increase in effective
demand and not an increase in prices. However, there will be an increase in production

G .
until full employment is reached. Beyond this level of full employment, any increase in
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aggregate demand in terms of money will cause prices to rise and hence inflation will
occur.

According to the Keynesian theory, there being underemployment in the
economy, an increase in the money supply leads to an i;lcrease in aggregate demand,
output and employment. Starting from a depression, as money supply increases, output at
first rises proportionately. But as aggregate demand, output and employment rise further,
diminishing returns start and a certain bottleneck (semi-inflation) appears and prices start
rising. This process continues until full employment level is reached.

' In 1958, Keynes studied the statistical relationship between unemployment and
the rate of change of money wage rate. Phillips (1958) also analyzed this relationship and
found that high inflation causes low rates of unemployment, therefore affects growth
positively. The study found out that ;Jvage inflation and unemployment in the United
Kingdom were inversely related over a hundred-year period. This relationship was strong
and relatively stable. >

However, there have been arguments that the Phillips curve only relates to the
short run and it does not remain stable. It shifts with changes in expectation of inflation in
the long run hence there is no tradeoff between inflation and unemployment. This stable
tradeoff between inflation and unemployment was shattered in the late 1960s and early
1970s whereby the attack took the form of the natural rate hypothesis of Friedman and
Phelps. Friedman and Phelps argued that the idea that nominal variables, for example
money supply or inflation, could permanently affect real ‘variables, such as, output or
unemployment, was unreasonable. In the long run, real forces determine the behaviour of

real variables.
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¢) The Structuralists View

The structuralists view was developed in the 1950s. According to the structuralists
like Campos (1964), the starting point for the process of inflation started with internal
changes in the structure of demand. If the demand for ’;he output of particular sectors was
increased, due to changes in the consumer tastes, the prices of goods produced in this
sector will rise as a result of the increase in the demand for intermediate goods and raw

materials, which enter in the production process of these industries. Thus, in the end, the

average level of price and wages will necessarily rise.

d) The Cost-Push theory of inflation

The basic cause of cost-push inflation is the rise in money wages more rapidly
than the productivity of labour. In advanced countries, trade unions press employers to
grant wage increase considerably in excess of increase in productivity of labour, thereby
raising the cost of production of commodities. Producers in turn raise prices of their
products. Other sectors in the economy may be affected by money wage increases and
their product prices may be rising. In most cases, their products are used as inputs for the
. production of commodities in other sectors. As a result, production costs of other sectors
will rise and thereby push up the prices of their products. Further, an increase in the
prices of domestically produced or imported raw materials may lead to cost push inflation

since raw materials are used as inputs by the manufacturers of finished goods.
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2.3 Empirical Literature

The observed theoretical controversy on the relationship between inflation and
growth is backed by mixed empirical evidence. Several empirical studies have been
carried out to investigate the relationship between inflation and economic growth rates.

v Bruno and Easterly (1996) carried out a study to find out if inflation and growth
are inversely associated, directly associated or not associated at all. The study sought to
find out if the empirical inflation-growth relationship was primarily a long run
relationship across countries, a short run relationship across time or both. The main focus
was the behaviour of growth before, during and after discrete high inflation crises. The
study used annual data in 26 countries. There was no evidence of any relationship
between inflation and growth at annual inflation rates less than 40 percent. They found a
short to medium run negative relationship between inflation and growth. However, there
was no lasting damage to growth from discrete high inflation crises as countries tended to
recover back towards their precrisis growth rate (the growth rate before an inflation
crisis). |

~ Romer (1996) a_nalysgd the source of the relationship between inflation and output
. growth. The explanation presented was that the aggregate relationship is due primarily to
the behaviour of raw material prices. The model estimated was the Phillips curve

specification of price-output relationship given as:

nt:|30+l31(yt' yt)+B27tt-l+et--~ ae b sk s e e e DD

where m; - rate of inflation

yi - logarithm of real output
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yt - some measure of trend output
7 .1~ inflation inertia

e - supply shocks

To test whether the growth rate of output affects inflation, the percentage change in real
output (Ay) was added to the regression specification.

Hence the estimated equation was:

m=PBo+B1(Ve- y)+BaAY +BaTirten. oo 2.6

Since prices and real output are determined simultaneously, instrumental variables
were used. Hence an instrument for the contemporaneous deviation of output from trend
was the lagged deviation from trend and an instrument for the percentage change in real
GDP was some weighted sum of inflation and the growth rate of real output. The study
showed that the effect of the rate of inflation was not just on the deviation of output from
trend but also more strongly on the growth rate of output.

Furthermore, the- strength of the growth rate effect appeared to vary with the
importance of materials in the economy. The study recommended that since the growth
.rate of output is an important determinant of inflation, policy should attempt to keep
output growth steady. Also, a better understanding of the price-output relationship could
lead to important changes in how countries manage aggregate demand.

Sarel (1996) examined the possibility of non-linear effects of inflation on
economic growth. The study found that the function that relates growth rates to inflation
contains a structural break. When inflation is low, it has no significant negative effect on

growth and the effect mayBe slightly positive. But when inflation is high, it has a
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negétive effect on growth. This effect was robust, statistically significant and very
powerful. The point of the structural break was estimated to occur when the average
annual inflation rate is 8 percent.

Loungani and Sheets (1997) examined the relationship between inflation and
growth using data from 25 FEuropean countries for the years 1991-94‘; They ran
regressions of real GDP growth on lags of itself, inflation, the fiscal balance and a
dummy variable for countries at war. The findings were that all these variables were
statistically significant and suggested that all European economies were affected by some
common adverse shocks. There was a strong evidence of a negative correlation between
inflation and subsequent GDP growth. This correlation was robust to the inclusion of the
fiscal balance and an index of economic reform. The results indicate that high inflation
adversely affects economic growth. To test whether hig.;h inflation discourages domestic
investment, real investment growth was regressed on lagged investment growth, lagged
inflation, lagged GDP growth, lagged fiscal balance and a dummy for countries at war.
The results showed a negative and significant coefficient on lagged inflation, suggesting
that changes in inflation tend to reduce future investment. Since this coefficient is larger
jn magnitude than in the growth regressions, they suggested that investment is more
sensitive to inflation than was the overall activity. They concluded that the negative
relationship between inflation and growth arises due to inflation’s adverse impact on
investment.

Ghosh and Phillip (1998) examined the relationship between inflation, disinflation
and output growth. They used panel data covering IMF member countries over the period

1960-1996. Their primary analytical tool was panel regression and they combined a non-
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linear treatment of the inflation-growth relationship with extensive examination of
robustness. They found a negative relationship that was statistically and economically
significant which holds robustly at all but the lowest inflation rates. However, even if low
inflation is associated with more rapid output growth, it was possible that disinflation
may, at least in the short run, depress GDP growth. The inflation-growth relationship was
non-linear in two senses. First, at very low inflation rates, the relationship was positive
and sc;;:ond, at all other inflation rates, the apparent marginal effect of inflation on growth
becomes less important as higher inflation rates are considered. They claimed that it was
difficult to conceive of any methodology that would decisively prove causality from
inflation to growth. They found no sign that the inflation-growth association found in
annual panel data was spurious, arising only from short run correlations induced by
shocks. They concluded that even though high inflation was bad for growth, disinflation
was not good either.

In the later study, Bruno and Easterly (1998) addressed the problem of the growth
effects of high inflation crises using the same threshold of 40 percent. The findings were
similar to those of 1996 in that there was a negative association of inflation and growth in

Y

cases of high inflation crisgs and extréme infiéﬁén observations. There was no cross-
sectional correlation bet\;een long ‘1.’un averages of growth and inflation. They established
a robust finding that growth falls sharply during discrete high inflation crises, and then
recovers after inflation falls.

Yatrakis (1998) tested the .applical\Bility of conflicting hypotheses on the

relationship between inflation and growth using data from African economies. The

purpose of the research was to test empirically whether the efficient firm theory holds
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true in the case of African economies, as is the case in diverse geographic areas as the
Organization for Economic Cooperation and Development (OECD), the G7 countries and
the countries of the Caribbean basin. The efficient firm hypothesis states that an
environment of low inflation generates conditions that lead to more rapid economic
growth in the long run. The study examined growth and inflation data from 32 African
eqonomies during the period 1986-1996. The results of this analysis demonstrated a weak
direct correlation between inflation and growth. This was attributed to external shocks,
s“uch as wars and revolutions, which result in negative economic growth and inflation
rates. The study noted that much of this effect should have been removed from the
sample by the deletion of outlying observations, that is, countries with inflation rates of
over 25 percent. There was a positive but weak coefficient between the two variables,
which suggested a direct relationship between the two variables pointing to a Phillips
curve effect. The results supported the Neo-Keynesian view that economic policies
- directed at reducing inflation can also reduce growth in the African countries.

vAndersen and Gruen (1999) examined the relationship between inflation and
growth for countries with advanced industrial structures with comparable rates of
inflation. They applied contributions from Levine and Renalt (1992) and Levine and
Zewos (1993) to examine the empirical link between inflation and growth for OECD
economies with comparable inflation rates (LR — LZ) approach.
This approach takes a regression analysis of the form:

AQ=Bl+BaM+BZ+ 2.7

where Aq - per capita GDP growth
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I - setof ;/ariables always included in the regression, which
are all important variables for growth
M - vanable of interest, in this case it is average inflation
(measured using the GDP deflator)
Z - asubset from a pool of variables
The approach was applied to 22 low inflation OECD countries. The dependent
variable was the average annual per capita GDP growth. The estimated co-efficient on
inflation was negative, that is higher inflation was associated with lower growth. They
concluded that average inflation is a fragile explanatory variable of economic growth. In
addition, cross-country studies of the relationship between inflation and growth found a
negative correlation between inflation and growth, which was interpreted as a causal
relationship.

\(Ercel (1999) emphasized the negative effects of uncertainty that is caused by high
chronic inflation on Turkey’s growth potential. The study indicated that the common
view of the relationship between inflation and growth did not emerge either in the
empirical nor theoretical studies in the economic literature. Using annual data for the
period 1950-1999, the results showed a negative correlation between inflation and
eéonomic growth. Further, investment, which is the main determinant of growth in
Turkey, was sensitive to inflation rates. The high inflation rate affected growth rate
negatively duﬁng the last decades in Turkey. A high inflation rate that is persistent since
the 1970s has played an important role in the emergenée of social and economic

problems, which led to lower growth.
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In their study, Ricardo and Francisco (2001) investigated the relationship between
inflation and output in the context of an economy facing persistent inflation. They
considered Brazil, since it was a country, which had faced a long period of high inflation
rates. Data was collected for the period 1980-95 and the series was the monthly indices of
real output and consumer prices. They imposed minimal structure and made use of the
idea that inflation shocks can be decomposed into permanent and temporary components.
They used a bivariate vector auto regression (VAR) composed of output growth and the
change in inflation in order to test the hypothesis that inflation has long run effects on
output. They estimated a dynamic model to assess the short run relationship between the
two variables. The growth rate of the economy was considered as the dependent variable
and the inflation rate as the explanatory variable.

For VAR to be applicable, the time series had to be characterized by permanent

_shocks to the inflation rate and to the level of output, that is the series must be integrated
of order one, that is, I (1). The unit root tests failed to reject the hypothesis of a unit root
for both variables hence suggested that permanent inflation shocks did not have
significant permanent effects on output growth rates. Therefore, inflation had no real
impact in the long run. They concluded that there was a zero long run response of output
to a permanent inflation shock in the context of a high inflation economy. They also
found that there was a negative impact of inflation on output in the short run.

Harris (2001) presented a monetary model of endogenous growth and specified an
econometric model consistent with it. The model was to ﬁﬁd out if there was a negative
inflation-growth effect. Empirical evaluation of the model was based on a large panel of

OECD member countries over the years 1961-1997. Time effects and country effects
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were treated as random variables leading to a random effects approach or as fixed
parameters, a fixed effect approach. The economic model utilized, predicted a negative
inflation-growth relationship, but more importantly a non-linear one, whereby the
marginal effect was stronger at lower inflation rates than at higher ones. The estimation
results showed that the reduction of high and medium inflation to moderate single digit
figures had a significant positive effect on growth for the OECD countries. It was also
clear that the marginal benefit of the deceleration process increased as the inflation rate
was lowered. Both unobserved time and country effects proved to be important in the
sense that country effects could, in part, capture differences in tax regimes and time
effects represented unexpected inflation.

Mallik and Chowdhury (2001) found a positive relationship between inflation and
growth for four South Asian countries (Bangladesh, India, Pakistan and Sri Lanka). The
four were chosen on the basis that they were under pressure from the international
lending agencies (the IMF and the World Bank) to reduce their inflation rates in order to
boost their economic growth. They had moderate inflation rates of between 7-10 percent.
Based on annual data, cointegration and error correction models were used to empirically
examine the short run and long run dynamics of the inflation-growth relationship for the
féur countries. The data collected was from different years depending on the data
availability of each country. The Engle-Granger two-step cointegration procedure was
used to test the presence of cointegration between the two variables. The study found a
long run positive relationship between GDP growth rate aﬁd inflation for all the four
countries. There were also significant feedbacks between them. The results were that the

sensitivity of inflation to changes in growth rates was larger than that of growth to
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changes in inflation rates. They concluded that moderate inflation is helpful to growth,
but faster growth feeds back into inflation.

Stilianos (2002) used univariate GARCH models of inflation and output growth

and monthly data on inflation and output growth in the G7 countries for the 1960-2000
period to examine all possible causal relationships between inflation, output growth, real
and nominal uncertainty and hence tested for a number of economic theories. They found
that there was strong evidence that inflation is negatively associated with output growth.
The effect worked both directly and indirectly via the inflation uncertainty channel. They
also found that in most countries, output growth uncertainty was a positive determinant of

the growth rate.

Singh and Kalirajan (2003) sought to know the inflation - growth nexus in
developing countries with a special interest in India. They used annual data for the period
1971 — 1992. They sought to address the question whether there is any threshold level of
inflation for India. They found that any increases in inflation from the previous period
negatively affected growth. Hence the most desired policy for India was the one in which
there is always a downward pressure on inflation, without having to worry about what the
threshold level was. The results indicated that bringing down inflation in India to the then
current level of inflation in the major trading partners like the USA, Germany, Japan,
United Kingdom and France, would increase the perception growth by about 2
percentage points. Hence advocated that the policymakers should note that any increase
in inflation from the previous period at any level had négative effect on economic

growth.
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2.4 Overview of Literature

From the theoretical literature, the relationship between inflation and economic
growth is not clear. The structuralists see inflation as good for economic growth while the
monetarists view it as bad for growth. The empirical literature also brings out this
controversy. The studies done show that no clear relationship between inflation and
growth has been consistently confirmed.

In general, most of these studies concluded that there was a significant negative
relationship between inflation and GDP growth. Some studies however like Yatrakis
(1998) and Mallik and Chowdhury (2001) found a positive relationship between these
two variables. This shows that there is no conclusive evidence on the relationship
between inflation and economic growth.

~Most of the studies in the literature measured the inflation rate using the consumer
- price index (CPI) except Andersen and Gruen (1999) that used the GDP deflator as a
measure of inflation. The real GDP growth rate was used to measure economic growth
except Andersen and Gruen (1999) that used per capita GDP growth. Majority of the data
applied was annual data. However, Stilianos (2002) and Ricardo and Francisco (2001)
used monthly data on inflation and output growth.

~Different studies use different rates of inflation thus the cause of the differences in
conclusions. For example, Bruno and Easterly (1996) used a threshold of inflation rates
of 40 per cent and found a negative relationship between inflation and economic growth.
On the other hand, Mallik and Chowdhury (2001) used a moderate inflation rate of
between 7 — 10 per cent and found a positive relationship. Therefore, the direction of the

effect of the rate of inflation as a determinant of economic growth is not conclusive.
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None of the studies used tests such as Granger causality to determine if there is causality

between inflation and economic growth.
In Kenya, evidence is lacking as regards the relationship between inflation and

S

economic growth. Therefore, this study added evidence to the literature about the nature

of this relationship in Kenya.
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CHAPTER THREE

THEORETICAL FRAMEWORK AND METHODOLOGY

3.1 Introduction

This section presents the theoretical framework of the relationship between
inflation and economic growth. It shows how the stationarity and causality tests would be

conducted and the models that were estimated.
3.2 Theoretical framework

As stated eatlier, the approach that claims the existence of a relationship between
inflation and eco?omic growth 1s the Phillips-curve approach. Phillips (1958) showed that
there was a strong and relatively stable negative relationship between unemployment and
wage inflation in the United Kingdom.

In the expectations — augmented Phillips curve, prices and wages are fully
flexible, so that changes in aggregate demand have no real effects in the long run. Thus
the long run aggregate supply curve is vertical and disturbances on the demand side of

the economy do not affect output. The level of output at which the long run supply curve

is vertical is known as the natural rate of output (1—’ ). A typical modern Keynesian
formulation of aggregate supply is;

InP,=InPr+ 7% +A(InYi—InY)+es, A>00rrreeooeieeeeeeeeeee 31
Or  m=m% +MINYemINF ) F € oo 3.2
Where m=In P,— InP,_; isinflation

A(InY —In Y ) - implies that at any time, there is an upward sloping
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relationship between inflation and output; the relationship
is log-linear for simplicity (A>0)
e’ - captures supply shocks
7t* - is what inflation would be if output is equal to its natural rate
and there are no supply shocks. It is known as the core or
underlying inflation. |
n* equals the previous period’s actual inflation, that is 7t*,= 7, 4
Hence there is a trade off between output and the change in inflation, but no
permanent trade off between output and inflation. For inflation to be held steady at any
level, output must equal the natural rate. But for inflation to fall, there must be a period
when output is below the natural rate. The aggregate supply curve shown by equation 3.2
implies an upward sloping relationship between output and inflation and the aggregate
demand side of the model implies a do/wnward sloping relationship between the two
variables. i
To explore causality betwc;en inflation and economic growth, the concept of
causality due to Granger was used to test for the prediction between these two vafiables.
_ According to Granger causality approach, Y is said to be Granger caused by X if X helps
to explain Y or if X helps in the prediction of Y or if the coefficients of the lagged X’s
afe statistically significant (Engle and Granger, 1987). Therefore, if P, is inflation and Y,
is economic growth, then Py is caused by Y, if the first variable is better predicted from
past values of the first and second variables together rather than from the past values of
the first variable alone. Three patterns of causality can be expected between variables, 1.e.

(1) unidirectional, a causality from the second to the first variable, (i1) bi-directional
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causality, a causality from the second to the first variable and vice versa and (iii) no

causality.
3.3 Empirical Model

To explore causality between inflation and economic growth, the concept of
~ causality due to Granger was used to test the prediction between the two variables.
To test for causality between inflation and economic growth, the following models were
used: |

D (Rl 4 ol Tl o o P S U PR ST SO Ji: )

Pk G0 Wt T Vi s 2550 ot Sitronnpeg oS st it i e 206 S TR

Where Y, -1s the rate of economic growth at time t

P, - inflation rate at time t
U, v¢ - random error terms.
Hence to test for Granger-causality, extensions of equations 3.3 and 3.4 were

~ written including the lags of both the left hand side and right hand side variables as

follows:
P P
Y=o+ Z BliPt-i'*‘z B e M ncion e Gy sab s s as panadnd
i=1 j=1
P P
Pt=a0+ G.]iPpi“‘ Z (X.let.j F W sie 555 w5 55 e e s 5 4 8 8 s e e M B0
i=1 j=1

By estimating the above models, causality between the two variables was tested.

To be able to know how well the model fits thé data, it was important to
determine the lag length. Adding lags was beneficial because it reduced the sum of
squares of the estimated residuals. The Akaike Information Criterion (AIC) and the

Schwarz Bayesian Criterion (SBC) were used to determine the lag length.
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3.4 Stationarity of data

Before conducting causality tests, the two variables were to be individually
stationary. To test for stationarity, the Augmented Dickey Fuller (ADF) and the Phillips
Perron tests were proposed. The ADF test had an advantage over the Dickey Fuller (DF)
test since the ADF test accounts for higher auto correlations in the residuals.

The ADF equations used were as follows:

P
Ay =0 (0= 1)ye1 + Z BAYtitue...................3.7 (random walk with drift)

i=1

P
Ay = ot (ot - 1)y + ot + Z BAyiitu..... 3.8 (random walk with drift and trend)

i=1
The simple Dickey Fuller tests assumed that the errors were independent and had
a constant variance. With the Augmented Dickey-Fuller tests, the unit root tests were
valid even with the presence of serial correlation of unknown form, for example say AR
(p) process (Gujarati, 1995). If the null hypothesis of a unit root (non-stationary) was
rejected, a time series was considered as integrated of order zero, i.e. I (0), in levels. If

not, the time series was not stationary in levels but was stationary at first difference.
3.5 Data Type and Sources

To achieve the objectives of the study, annual time series data for the period 1963
to 2003 were obtained from the International Financial Statistics and the Kenya’s
Economic Surveys. The data collected included the inflation rate and the real Gross

Domestic Product (GDP) growth rate.
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3.6 Measurement of variables
Inflation (P) — measured by the CPI, which represents a form of weighted
average of prices of consumer items, taken periodically at various
locations within a given economy.
Economic growth (Y) — expressed as the increase in total employment real GDP

over time and is given as a percentage.
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CHAPTER FOUR

MODEL ESTIMATION AND ANALYSIS OF RESULTS
4.1 Introduction

This chapter presents the model estimation based on the empirical model outlined
in chapter three. Prior to the estimation, data were tested for stationarity and causality.
The Augmented Dickey Fuller (ADF) and the Phillips Perron (PP) tests were used to test
for stationarity of inflation and economic growth rates while Granger causality tests were
used to test for causality, taking in mind the existence of the three cases 1ie.
unidirectional, bilateral or independence. Other diagnostic tests, like stability and residual

tests, were also carried out to test for the statistical soundness of the models.

4.2  Stationarity tests

a) Graphical inspection method

The graph in figure A.1 in appendix II suggests that the time series of the real GDP
growth rate exhibits relative fluctuations over the years. This shows that the series could
be stationary. The graph in figure A.2 in appendix II suggests that the time series of the
inflation rate exhibit relative tranquility except periods of high volatility such as the year
1993 (The causes of this behaviour are already discussed in the background of this
study). This shows that the series could be non-stationary. However, basing a decision on
casual or an eyeball inspection may be misleading therefore another appropriate method

for testing for stationarity was used.
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b) Unit root tests

The inflation and real GDP growth rates were tested for stationarity using the
ADF and the PP tests. The first step was to obtain an appropriate lag length by choosing
the lag length with a corresponding probability of not more that 0.05. Then each variable
was tested for unit root at the optimal lag length. The stationarity test results are
presented in table A.2 in appendix II. The real GDP growth rate was found to be an I (0),
hence it was stationary at levels since the null hypothesis of a unit root was rejected.
Inflation on the other hand was an I (1), meaning that this variable was stationary at first

difference.
4.3 Granger Causality Tests

The Granger causality test was used to determine the direction of causality
between iﬁﬂation rate and economic growth rate. It was assumed that the information
" relevant to the prediction of the respective variables was solely contained in the time
series data on each variable. The table that follows shows the Granger causality test
results.

Table 4.1 Granger Causality Test Results

Null hypothesis Number | F-statistics
of lags
GDP does not Granger cause inflation 2 1.08
GDP does not Granger cause inflation 3 0.94
GDP does not Granger cause inflation 4 1.19
Inflation does not Granger cause GDP 2 0.10
Inflation does not Granger cause GDP 3 0.04
Inflation does not Granger cause GDP 4 0.49

F0.01= 729, F 0.05— 404, F 0.10— 2.79
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The Granger causality tests for the second, third and fourth lag lengths are
presented in table 4.1 above. All the results are not statistically significant therefore, the
causality tests reveal that there is no causality between inflation rate and economic
growth rate in Kenya. This led to the conclusion that there was independence between the
two variables. It is> however noted that lack of a Granger-causal relationship from one
group of variables to the remaining variables cannot necessarily be interpreted as lack of
a cause and effect relationship (Lutkepohl, 1993). Further, since the real GDP is net of
inflation, i.e. real GDP = nominal GDP - inflation, then it was not expected that GDP
could cause inflation and vice versa, hence the insignificance of the causality of the

variables.
4.4 Model Selection Criteria

Before estimating the model, a decision was to be made regarding the number of
lags to be included in estimating the inflation and growth rate models. The Akaike
Information Criterion (AIC) and the Schwarz Bayesian Criterion (SBC) were used to
determine the appropriate lag length of the models. A priori notion that three years was
sufficiently long enough to cover the dynamics, was used as a guidepost. The following
table gives the results of the selection criteria for the economic growth model.

Table 4.2 Results of the Lag Length Selection for the economic growth model

Lag Length AIC SBC
4 48035 5.2479
3 4.7680* 5.1199*
2 49410 5.2022
1 4.9586 5.1309

The decision rule was to choose a model with the lowest value of the information

criteria. From the results above, AIC and SBC point to three (3) as the appropriate lag
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length for the economic growth model. Hence this model was estimated using three lags.
The following table shows the results of the inflation model selection criteria.

Table 4.3 Results of the Lag Length Selection for the inflation model

Lag Length AIC SBC
4 7.0406 7.4850
3 6.9887 73046
2 6.8737* 7.1349*
1 7.0624 7.2348

In this case, the two criteria point to two (2) as the appropriate lag length for the
inflation model. Hence this model was estimated using a lag length of two.

The economic growth and inflation rate models were initially estimated at levels.
The regression results are presented in table A.8 and table A9 in appendix III
respectively. However, after testing for the various diagnostic tests, most of the tests
failed for both models as shown in table A.3 for the economic growth rate model and
table A.4 for the inflation rate model, both of which are presented in appendix II. After a
rigorous process, the diagnostic tests that the estimated models passed are presented in

section 4.5 that follows.
4.5 Diagnostic tests for regression residuals

4.5.1 Residual tests
The diagnostic test results for the economic growth and inflation models are presented in

table A.5 and table A.7 respectively, both of which are in appendix IL

a) Histogram — Normality test

It tests whether the series is normally distributed. The null hypothesis is normal
distribution in the residuals. The economic growth and inflation models pass the

normality tests with a probability of 0.77 and 0.49 respectively, hence the null hypothesis
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is accepted at 5 percent significance level. Therefore, the errors for both models are

normally distributed with a mean of zero and a constant variance.

b) Serial Correlation LM test

This test may be used to test for higher order ARMA errors where the null
hypothesis is no serial correlation in the errors. The probabilities of GDP and inflation are
0.12 and 0.44 respectively, hence accepting the null hypothesis at 5 percent significance
level. Therefore, the disturbances for both models are also normally distributed with a

mean of zero and a constant variance.

c) ARCH LM test

This is a test for autoregressive conditional Heteroskedasticity (ARCH) in the
residuals. Ignoring ARCH effects may result in loss of efficiency. GDP and inflation
have probabilities of 0.98 and 0.76 respectively hence concluding that there is no ARCH
present in the residuals. The null hypothesis of no ARCH in the residuals is accepted at

5 percent significance level.

d) White Heteroskedasticity test

This is a test of the null hypothesis of no Heteroskedasticity of some unknown
form in the residuals. Heteroskedasticity of the error term violates the assumption that the
disturbances are normally distributed with a mean of zero and a constant variance. The
economic growth and inflation model show that there is no Heteroskedasticity present in
the residuals since their probabilities are 0.59 and 0.57 respectively, therefore the null

hypothesis is accepted at 5 percent significance level.
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4.5.2 Stability tests

a) Chow break point test

The test fits an equation separately for each sub-sample and tries to see whether
there are significant differences in the estimated equations. A significant difference
indicates a structural change in the relationship. The growth model fails this test since its
probability is 0.03 therefore the null hypothesis of no structural change is rejected at

5 percent. This shows that there was a structural change in the relationship.

b) Chow forecast test

It estimates the model for a sub-sample, which is then used to predict the values
of the dependent variable in the remaining sub-sample. The null hypothesis is that there is
no structural change. The growth model accepts the null hypothesis at 5 percent since its

probability is 0.64 concluding that there was no structural change in the series.

c) Ramsey RESET test

It is a general test that tests for omitted variables, incorrect functional form of a
model and correlation between the independent variables and the error term. Under such
specification errors, the Least Square estimates are biased and inconsistent. The null
hypothesis is that there is no misspecification in the model. The results of the growth and
inflation models show that both models are well specified with a probability of 0.69 and
0.29 respectively. Hence concluding that these two models accept the null hypothesis of

no misspecification at S percent significance level.
d) CUSUM test

This test is based on the cumulative sum of the recursive residuals. It plots the

cumulative sum together with the 5 percent critical lines. The test finds parameter

43



instability if the cumulative sum goe; outside the area between the two critical lines. The
CUSUM tests for the economic growth and inflation models, as shown in figure A.3 and
figure A4 respectively in appendix II, proved that the models were stable since the
respective cumulative sums do not go outside the area between the two critical lines.

After establishing that all the diagnostic tests were significant at 5 percent level,
the economic growth and inflation estimating models were adopted for interpretation and
forecasting.

4.6 Model estimation and results

The first difference of inflation was used in estimation since inflation is an I(1), failure to
which the results would be misleading. GDP was estimated at levels since it is an I (0).

Table 4.4 Regression results of the economic growth model

Independent variables coefficients  t-ratio
Constant 1.58 1.78%*
First differenced inflation, O lags -0.07 -1.21
First differenced inflation, 1 lag 0.02 0.43
First differenced inflation, 2 lags -0.02 -0.28
First differenced inflation, 3 lags 0.09 1.57
Economic growth rate, 1 lag 0.54 3.30%*
Economic growth rate, 2 lags 0.29 1.75%
Economic growth rate, 3 lags -0.25 -1.15

Note: *Significant at 5 % level
Adjusted R*=0.35 DW=1.65 F-statistic=3.72 Prob=0.0057

The coefficient of the inflation rate is negative at levels, showing that there is a
negative relationship between inflation and economic growth rate in the short run though
the inflation rate is statistically insignificant. Further, the inflation rate of the previous

year has a positive impact on growth. However, the impact of inflation on growth goes on
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decreasing with past periods as is shown by the reducing values of the t-ratios. The
growth model shows that economic growth is significantly affected by its first and second
lags as indicated in the table above. This means that economic growth in the present year
can be used to predict the growth rate of the next two yearé. However, this impact will be
felt only in the medium run, after which no further predictions can be made. The impact
of inflation on growth, though insignificant, shows that a change in inflation in the
present year would affect growth negatively since a rise in the prices would lead to al
reduction in the purchasing power of consumers hence leading to a reduction in
consumption and this has a negative impact on growth. For the following year, inflation
impacts growth positively since producers would have increased their output as a result
of the increased prices so that they could maximize their profits.

The adjusted R-squared is 0.35 implying that only 35 percent of the variations in
the economic. growth rate are s?gniﬁcantly caused by its past values. The coefficients of
the lags of the winﬂation rate have different signs, indicating that there is a cyclical
relationship between these two‘ variables, although this relationship is not statistically
significant.

The residual grai)h for the initial inflation model (table A.10 in appendix III) is
presented in figure A.5 in appendix III. It shows that there is an extreme shock in the year
1993, 1995 and 1979. To capture the extreme values operating in these three periods of
high volatility, three dummy variables were introduced. The equation was then re-

estimated and its residual graph presented in figure A.6 in éppendix IIL



The following are the regression results for the re-estimated inflation model.

Table 4.5 Regression results of the inflation model
Independent variable coefficients t-ratio
Constant -3.21 -2.42%
Economic growth rate, 0 lags -0.88 -3.69*
Economic growth rate, 1 lag 0.56 2.12%
‘Economic growth rate, 2 lags 1.14 4.78*
First differenced inflation, 1 lag -0.33 -3.92%
First differenced inflation, 2 lags ~ -0.15 -1.83%*
Drought, 1993 22.58 3.59*
Tight monetary policy, 1995 -26.14 -6.15*
Second oil price shocks, 1979 -17.91 -4.38%

Note: *Significant at S % level

Adjusted R°=0.79  F-statistic=11.28  Prob=0.000 DW=1.92

The inflation model, whose results are presented above, shows that all the
variables are statistically significant. The effect of the shocks caused by drought in 1993,
tl}e tight monetary policy measures in 1995 and the second oil price shock in 1979, are
very significant. This me;lns that policy interventions, like tight monetary measures, have
the greatest impact on inflation,as shown by the t;igg_est t-ratio. This impact is negative
showing that when monetary policy measures are implemented, this will lead to a
decrease in inflation instantaneously. The climatic shocks are also very significant with a
positive effect on inflation. This implies that when such a shock occurs, for example

drought, this will lead to food shortages instantaneously and therefore this leads to an

increase in prices.
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The inflation rate is negatively affected by its own lags meaning that an increase
in inflation this year would lead to a decrease in inflation in the next two years and vice
versa. This would probably be as a result of government intervention and the impact
would be felt for atleast two years. The inflation rate is neggtively affected by economic

__growth rate in the short run, implying that high prices lead to the reduction in
productivity in the short run and vice versa. Inflation is also positively affected by two

lags of economic growth rate. This implies that inflation impacts growth positively since

Eail

producers will have increased their output as a result of the increased prices to be able to
maximize their profjts. This impact will be felt atleast in the medium run.

The adjusted R-squared improved significantly from 0.19 to 0.79 after the
inclusion of the dummy variables showing that they are very significant in this model.
The adjusted R-squared of 0.79 implies that 79 percent of the variations in inflation are
caused by changes in economic growth rate together with its past values, the past values
of the changes in the inflation rate and shocks.

The coefficient of economic growth is negative showing that there is an inverse
relationship bet'w__heen’ inflation and economic growth rate in the short run. However, in the
long run, this relationship is positive. The long run relationship is obtained by setting all
the first differences to zero and then adding the coefficients of the other variables
(Johnston and Dinardo, 1997). If the r‘esultant sum of the coefficients is positive, then this
represents a long run relationship between the dependent and independent variables. In
this case, the sum of the coefficients is 0.82 hence there is é positive long run relationship

between inflation and economic growth. The probability of the F-statistic is 0.00 hence
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the null hypothesis that the coeﬁici.ents are equal to zero, is rejected. This implies that
there exists a meaningful relationship between inflation and the explanatory variables.

These results reveal that there is a short run negative relationship between
inflation and economic growth. However in the long run, there is a positive relationship
between inflation and economic growth. Theoretically, there is a debate between the
monetarists and the structuralists. In the debate, the monetarists view inﬂation as bad for
economic growth while the structuralists view inflation as an accompaniment for growth.
This study therefore agrees with the monetarists that high inflation rate is detrimental to
economic growth rate. However, this is only applicable in the short run. In the long run,
inflation 1s good for growth as is viewed by the structuralists.

Empirically, these results are similar to Ricardo and Francisco (2001) who
established that there was a negative short run relationship between inflation and
economic growth. Mallik and Chowdhury (2001) further found a positive long run
relationship between ‘inﬂation rate and economic growth rate as is the case with the
results of the long run relationship in this study. The empirical results presented above
show the short run negative relationship and the long run positive relationship between
inflation and economic growth.~ Bruno and Easterly (1996) also found a short to medium
fun negative relationship between these two variables. Other studies that also established
a negative relationship betyveen inﬂ_atilon and economic growth in the short run are
Loungani and Sheets (1997), Ercel (1999), Harris (2001) and Singh and Kalirajan (2003).
The results of this study however differ from those of otherL studies like Yatrakis (1998)

who found a positive but weak short run relationship between inflation and growth.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND POLICY RECOMMENDATIONS

5.1 Summary and Conclusions

This study examined the relationship between inflation rate and economic growth
rate in Kenya using annual published data covering the period 1963 to 2003. Specifically,
this study was interested in determining the nature of this relationship and the direction of
causality between inflation and economic growth. This study also sought to establish
whether this relationship is a short run or a long run one. The Phillips curve apgrqach was
used in this study. This approach tried to present a positive relationship between inflation
and economic growth, which is sustainable in the short run. Granger causality tests were
used to test for causality between the variables.

The unit root tests indicated that the economic_' growth rate was stationary at levels
and the inﬁation rate was stationary at first difference. The Granger causality tests
revealed that there was no causality between inﬂation and economic growth. The
estimated results indicated that there was a negative relationship between inflation and
economic growth in the short run. However, the relationship is positive in the long run.
Further, the results showed that economic growth is statistically affected by its first and
second lags. On the other hand, inflation was statistically affected by economic growth,
the first and second lags of inflation and the shocks caused by the oil price, drought and
tight monetary policy measures.

Empirical results show that the Phillips curve is not applicable to Kenya. This is
because, there is a negative- short run relationship and a positive long run relationship

between inflation and economic growth in Kenya. The results however contradict the

\
\
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Phillips curve approach since this approach presents a short run positive relationship

between inflation and economic growth.
5.2 Policy Recommendations

The government should develop policies that focus on how to keep the inflation
rate at a specified low target and at the same time improve on the productive capacity of
this country in the short and medium term. Monetary policy interventions should be
implemented since these help to keep the inflation rate low in the short run, thereby
boosting economic growth. The government should also put measures that will reduce the
impact of climaEic shocks like drought on the inflation rate and put into place disaster
preparedness plans to be ready in case of disaster. Since in the long run the impact of
inflation on economic growth is positive, the government should provide incentives to
farmers and producers so that they can be able to increase their production and be able to

increase their exports in the long run.
53 Limitations of the Study and suggestions for further research.

In the course of undertaking this research, the major limitation was the
)

unavailability of research material on this topic that is relevant to Kenya. Another

- limitation was that this study assumed that inflation was only affected by growth and vice
versa. It did not take into consideration othe‘r variables that affect inflation and economic

growth. Therefore, further research could/ be done on the relationship between inflation

and economic growth taking into qpnsideration the signiﬁcant variables that affect the

two variables r%pectizsly. Since this study focused on time series data, studies can also

be done using panel or cross-sectional data and compare the empirical results with those

of this study.
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APPENDICES

APPENDIX I: RAW DATA

Table A.1: Raw Data
YEAR GDP (%) Inflation (%) GDP (%) Inflation (%)

1963 6.5 22 1984 1.8 10.3
1964 6.8 14 1985 43 13
1965 24 58 1986 71 48
1966 10.5 12 1987 59 7.6
1967 3.36 0.25 1988 6.2 11.2
1968 8.6 04 1989 47 12.9
1969 5.5 02 1990 42 15.6
1970 7.4 22 1991 14 19.8
1971 6.9 3.8 1992 -0.8 29.5
1972 9.5 58 1993 0.4 458
1973 6.8 9.3 1994 26 29
1974 15 17.8 1995 44 0.8
1975 34 19.1 1996 4.1 8.8
1976 7 11.4 1997 21 12
1977 9.4 14.8 1998 16 6.6
1978 10.8 16.9 1999 1.3 35
1979 3.7 8 2000 -0.2 6.2
1980 5.6 13.9 2001 12 5.8
1981 43 11.6 2002 11 2
1982 15 20.7 2003 1.8 9.8
1983 1.3 114

Data Source: International Financial Statistics, Yearbook, 2002

Economic Surveys, various issues.
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Figure A.1 Real GDP growth rate, 1963 - 2003
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APPENDIX II: DIAGNOSTIC TEST RESULTS

Table A.2 Stationarity test results

Variable Specification Lag Critical ADF | PP value
value (5%) | value

GDP Intercept only 4 -2.94 -1.23 -3.47*
3 -2.94 -2.20 -3.47*

2 -2.94 -2.53 -3.50*

1 -2.93 -2.23 -3.35%

0 -2.93 -3.46* -3.46*

With trend and intercept 4 -3.54 -4.19% -4.71%*

3 -3.54 -4.18* -4.79%

2 -3.53 -5.22* -4.88*

1 -3.53 -3.55* -4.84*

0 -3.52 -4.84%* -4 84*

INFLATION Intercept only 4 -2.94 -2.31 -2.68
3 -2.94 -2.34 -2.66

2 -2.94 -2.01 -2.70

1 -2.93 -2.98 -2.80

0 -2.93 -2.69 -2.69

1 difference 0 -2.93 -5.99% | -5.99%

With trend and intercept 4 -3.54 -2.05 -2.59

3 3.53 208 | -258

2 -3.53 -1.82 -2.61

1 -3.53 -2.89 -2.74

0 -3.52 -2.59 -2.59
1* difference 0 -3.53 -5.98% | -5.98%

* Significant at 5 percent significance level
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Table A3

Table A4

Diagnostic test results for the economic growth model at levels

Test type
Jarque-Bera normality test Test statistic 1.10
Probability 0.58
White Heteroskedasticity test Test statistic 0.36
Probability 0.69
Serial correlation LM test Test statistic 591
. Probability 0.006
Ramsey RESET test Test statistic 0.03
Probability 0.88
ARCH LM test Test statistic 5.20
Probability 0.03
Chow break point test Test statistic 9.13
Probability 0.003
Chow forecast test Test statistic 1.85
Probability 0.44

Diagnostic test results for the inflation model at levels

Test type
Jarque-Bera normality test Test statistic 17.67
Probability 0.00
White Heteroskedasticity test Test statistic 4.09
‘ Probability 0.02
Serial correlation LM test Test statistic 10.43
Probability 0.00
Ramsey RESET test Test statistic 3.11
Probability 0.09
ARCH LM test Test statistic 4.70
Probability 0.04
Chow break point test Test statistic 032
Probability 0.73
Chow forecast test Test statistic 442
Probability 0.04

57




Table A.S

Table A.6

Diagnostic test results for the estimated growth model

Test type
Jarque-Bera normality test Test statistic 0.53
Probability 0.77
White Heteroskedasticity test Test statistic 0.88
Probability 0.59
Serial correlation LM test Test statistic 233
Probability 0.12
Ramsey RESET test Test statistic 0.16
Probability 0.69
ARCH LM test Test statistic 0.009
Probability 0.98
Chow break point test Test statistic 2.72
Probability 0.03
Chow forecast test Test statistic 0.84
Probability 0.64

Diagnostic test results for the initial inflation model

Test type
Jarque-Bera normality test Test statistic 928
Probability 0.01
White Heteroskedasticity test Test statistic 1.87
Probability 0.09
Serial correlation LM test Test statistic 085
Probability 0.44
Ramsey RESET test Test statistic 8.45
Probability 0.01
ARCH LM test Test statistic 0.09
Probability 0.76
Chow break point test Test statistic 0.71
Probability 0.64
Chow forecast test Test statistic 246
Probability 0.06
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Table A.7  Diagnostic test results for the re-estimated inflation model

Test type

Jarque-Bera normality test Test statistic 1.42
Probability 0.49

White Heteroskedasticity test Test statistic 0.89
Probability 0.57

Serial correlation LM test Test statistic 035
Probability 0.71

Ramsey RESET test Test statistic 1.31
Probability 0.29

ARCH LM test Test statistic 0.10
Probability 0.75
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Fig. A3 CUSUM test of the economic growth model
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Fig. A4 CUSUM test of the inflation model
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APPENDIX III: ESTIMATED MODELS AND RESIDUAL GRAPHS

Table A.8
Dependent Variable: GDP

Method: Least Squares

Sample: 1963 2002
Included observations: 40

Regression results of the economic growth model at levels

Variable Coefficient  Std. Error  t-Statistic Prob.

C 5693054 0.684768 8.313842  0.0000

INF -0.121997 0.048747 -2.502681 0.0167
-squared 0.141503 Mean dependent var 4.404000
Adjusted R-squared 0.118911 S.D. dependent var 3.040331
S.E. of regression 2.853847 Akaike info criterion 4.983920
Sum squared resid 3094889 Schwarz criterion 5.068364
Log likelihood -97.67840 F-statistic 6.263415
Durbin-Watson stat 1.108475 Prob(F-statistic) 0.016745

Table A.9
Dependent Variable: INFLATION

Method: Least Squares

Sample: 1963 2002
Included observations: 40

Regression results of the inflation model at levels

Variable Coefficient  Std. Error  t-Statistic Prob.

C 15.67440 2470180 6.345445  0.0000

GDP -1.159888  0.463458 -2.502681 0.0167
R-squared - 0.141503 Mean dependent var 10.56625
Adjusted R-squared 0.118911 S.D. dependent var 9.374621
S.E. of regression 8.799612  Akaike info criterion 7.235999
Sum squared resid 2942461 Schwarz criterion 7.320443
Log likelihood -142.7200 F-statistic 6.263415
Durbin-Watson stat _ 0.763616_ Prob(F-statistic) _0.016745
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Table A.10 Regression results of the initial inflation model without dummies

Dependent Variable: DINFLATION
Method: Least Squares

Sample(adjusted): 1966 2002
Included observations: 37 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.

Cc -1.571671 2408349 -0652593 0.5188

DINF1 -0.069160 0.153461 -0.450671  0.6554
DINF2 -0.349063 0.150880 -2.313520 0.0275

GDP -0.802855 0.449501 -1.786101 0.0839

GDP1 0032962 0473211 0.069657 0.9449

GDP2 1072040 0454786 2359220 0.0248
R-squared 0.305900 Mean dependentvar -0.102703

Adjusted R-squared 0.193948 S.D. dependentvar 7.783449
S.E. of regression 6.988010 Akaike info criterion 6.873662

Sum squared resid 1513.801 Schwarz criterion 7.134892
Log likelihood -121.1628 F-statistic 2.732429
Durbin-Watson stat _ 2.016103_ Prob(F-statistic) _0.037039

Fig. A.5 Graph of the initial regression residual inflation model (without dummies)
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Fig. A.6 Graph of the regression residual inflation model with dummies
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