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Abstract

This paper empirically tests the reserve flow equation of the monetary approach to the
balance of payments in the case of Ethiopia during the period 1967/68 to 1999/00 with
quarterly dis-aggregated data. It examines whether disequilibrium in the money market
plaved a role in determining balance of payments deficits. The study employed the Johansen
Maximum likelihood vector error correction modeling technique. Reserve or balance of
payments is assumed to depend on domestic credit, domestic price, real income, interest rate,
money multiplier, and exchange rate variables. Both the vector autoregressive and the vector
error correction mechanisms are estimated to determine the long ruﬁ and short run
relationships of the variables. The empirical resull suggests that money played a significant
role in explaining balance of payments. The key proposition of the model, which is a one-to —
one offsetting relationship between reserves and domestic credit is not observed. Instead the
' result suggests that a one percent increase in credit implies a 1.3 percent decline in reserves.
The policy implications is that given the assumptions of the model, balance of payments deficit
can be improved through appropriate monetary and fiscal policies together with
complementary and reinforcing polices that remove supply side rigidities in the Lthiopian

economy.

VI



CHAPTER ONE

INTRODUCTION

1.1 General Background

Inspection of the balance of payments statements of Ethiopia for the last three or four decades
indicate that with the exception of very few years the current account balance has been in
deficits. This chronic imbalance in the current account is stemmed from the country’s low
economic performance. There are a wide range of factors that are discussed among policy
makers, which are believed to have contributed for such low economic performance and their
consequent effects on the balance of payments. These factors include deterioration in the
terms of trade, shortfall in the volume of export trade, persistent low commodity prices in the
world market, sharp rise in the interest rate and acceleration in the inflation rate in
industrialized countries, the oil shock, external debt burden, limited number of exportable
items which are predominantly agricultural products, vulnerability of the economy to recurrent
drought and civil contflicts. These problems can also be categorized as internal arlld external

factors.

. This external imbalance indicates that the country is in a serious macroeconomic problem.
Governments in historical perspectives have been pursuing various policy measures in order to

tackle this problem. Adopting exchange control regulations of administering and allocating of



foreign exchange, * Franco valuta’ import scheme, relying on inflow of foreign capital, import
substitution and export promotion as well as similar other measures.

Apart from these measures, however, policy makers argue that this external imbalance is
" caused by internal imbalance, which in turn is caused by persistent budget deficit, and under
competitiveness of the economy due to the overvaluation of the Birr which is the result of
persistent fiscal deficit and domestic credit creation. This implies that inappropriate fiscal,
monetary and exchange rate policies have contributed to the problem. For instance, in the
realm of monetary policy, fixing interest rate far below foreign interest rate may cause capital

out flow.

As of October 1992 the Transitional Government of Ethiopia adopted the Structural
Adjustments Program (SAP). The key objectives of which were to restore macroeconomic
stability and bring a foundation for sustained growth and development. The elements of the
SAP were fiscal and monetary policy reforms and implementing structural changes in the

macro economy

1.2 Statement of the Problem

Like most developing countries Ethiopia has been in severe macroeconomic imbalance that
can be indicated by widening budget deficits, large misalignments in the exchange rates (i.e. in
the parallel and official rates), persistent external imbalance and the like. Ethiopia has been
experiencing balance of payments disequilibrium for over three or more decades. According to

. the monetary model, this balance of payments problem is assumed to have posed a serious



macroeconomic disequilibrium and low economic performance. Despite the different policy
measures pursued under the different socio-economic and political regimes, the current

account remains to be imbalance with wide swings from equilibrium position.

Many studies have indicated that a range of both internal and external factors are believed to
have contributed to this problem. The external factors include deterioration of the long run
" terms of trade, sharp increase in interest rate and accelerated inflation in developed countries,
the oil shocks, and external debt burden.. Excess domestic credit creation that is caused by
fiscal imbalance (monetiazation of the deficit) inappropriate policies, vulnerability of the
country to recurrent drought, civil contlicts and others are some of the most important internal

factors mentioned in various studies.

According to monetarists, external imbalance or payments of dis-equilibrium is & monetary
phenomenon. Their argument is dis-equilibrium in the money market is reflected in the
balance of payments position The monetary approach to the balance of payments model
postulates that the external imbalance is essentially a monetary and not a real phenomenon
(Johnson, 1976). Conversely, it is argued that due to the underdevelopment of the financial
sector and existence of rigidities in the econon;y this model may not apply to developing

countries ( see Khan and Montiel, 1991)

Accordingly, both the academia and International Monetary Fund (the pioneer of the model)
believe that the severe balance of payments problem is manifestation of expansionary

monetary and fiscal policies They argue that if equilibrium in the money market is

wd



maintained via tight monetary and fiscal policiés the balance of payments can be improved
and the desired growth can be achieved. [IMF, 1997] Monetary policy stance is therefore an
integral part of the model ia controlling excessive credit, creation specially lending to
government [In view of this Ethiopia has been implementing SAP supported by the IMF and

WB as of October 1992].

Finding the real causes of this sustained balance of payments deficit requires both theoretical
and empirical investigations, Whether monetary factors are important in explaining balance of
payments disequilibrium is therefore an empirical issue. There are very few studies in this
area for Ethiopia, which are descriptive and failed to run empirical econometric analysis.
[Elias, 1993, Teklebirhan, 1992] Rigorous studies that prove or disprove the monetarist
thesis in the case of Ethiopia which focuses on the behavior of changes in domestic credit and
net foreign assets of the banking system are scanty or non existent. Few studies on the money
demand function for Ethiopia have confirmed stability of the money demand function as well
as studies on the determinants of money supply suggest the significance of the traditional
approach of money supply, (Ergete, 1998, Martha, 1999, Alemayehu, 1995). However these
studies too did not go into addressing balance of payments issues directly. Hence there exists
a wide research gap in this area. [t is therefore believed that studying the validity of the

monetary model of BOP is a timely 1ssue.

This paper tries to establish the relevance of the monetary approach to the balance of
payments in the case of Ebthiopia. The study will mainly be concerned with testing the

significance of certain variables such as domestic credit creation, the money multiplier,



interest rates, the price level, exchange rate. net foreign assets and real income in explaining
balance of payments within the monetary approach to the balance of payments. The effect of
" disequilibrium in the money market on the balance of payments will be examined. Moreover
given the time series characteristics of the variables included in the reserve flow equation, co-
integration of the variables will be tested using the Johansson procedure with the view of

suggesting a framework to the formulation of Ethiopia” s balance of payments situation.

1.3 Objectives of the Study

The main objective of this study is to test whether the monetary approach to the balance of
payments is applicable to Ethiopia. To test the hypothesis that any disequilibrium in the
" balance of payments is a reflection of disequilibrium in the money markets (Hallwood and
Macdonald, 2000) [n accordance with the statenient of the problem presented in the foregoing
section, this paper aims to apply the monetarist model of the monetary approach to the balance
of payments to Ethiopia’s experience. In other words the paper aims at testing the validity or
relevance of the hypothesis that given the assumptions of the model in a fixed exchange rate
regime, changes in the demand ior inoney relative to its supply would imply opposite and
equal changes in intemationaf reserves using multivariate co-integration and error- correction
modeling. The study will estimate the reserve flow equation and based on the results obtained
from the estimation, policy implications will be drawn. Moreover the Granger causality tests
are examined to verify if causation is unidirectional and from domestic credit to reserves that
indicate whether the monetary model i1s appropriately explain balance of payments in the case

of Ethiopia.



1.4 Significance of this Study

Persistent imbalance in the external sector indicates that an economy is in a serious
. macroeconomic problem.  This in turn affects a nation’s credit worthiness and hinders
different forms of capital inflows such as foreign direct investment, grants and loans. Above
all it 1s one of the main constraints to economic growth. Results of this study are presumed to
inform policy makers in designing and implementing appropriate policy measures for the
improvement of the balance of payments problems. For instance, whether control on domestic
credit could improve balance of payments. This study will also contribute to the scanty
literature on the monetarist model on Ethiopia and it is hoped that it may trigger ﬁ,lt‘ure studies

on this area in Ethiopia or elsewhere .

Finally, given the nature of the Ethiopian economy which is agriculture dominated with about
+ 50 percent of GDP generated from the sector, and in which harvest is not evenly distributed
over the year (about 95% of harvest 1s between September and January), quarterly dis-
aggregating the data would increase the plausibility and validity of the result to be obtained
from the study. Despite the fact that the expected result from this study may be influenced by
the quality and reliability of the data, the model is known for its rich policy insight.
Moreover, some of the variables are proxies like the Addis Ababa price index is taken for the

national price index, interest rates were administratively controlled for a long time and so on.

The policy implications to be drawn from the empirical results are therefore highly essential.

6



1.5 Organization of the Stndy

The rest of this paper is presented in the following order. Chapter Two will present a
macroeconomic overview of the Ethiopian economy that also focuses on the review of policies
and developments in the financial sector as well as the balance of payments situations. Chapter
three is all about literature review, which includes alternative theories of BOP, theoretical
framework and survey of empirical studies of the monetary approach to BOP. Formulation of
. the monetary approach to BOP model, data sources and econometric procedures are treated in
chapter four. Chapter five deals with the estimation of the model and reporting the empirical

results. The paper finally provides concluding remarks and policy implications.



CHAPTER TWO

MACROECONOMIC OVERVIEW OF THE ETHIOPIAN ECONOMY

2.1 Overview of the Economy

Measured by per capita GDP, Human Development Index (HDI), health status as well as
macroeconomic indicators, Ethiopia is categorized as one of the poorest countries in the
world. For example, Ethiopia is ranked 169" in per capita income among 174 countries with
$120 in 1998." Similarly, it ranked 171" in human development index from 174 countries in
1995°. A recent World Bank study has also indicated that Ethiopia is one of the lowest in Sub-
Saharan Africa in health status indicators.” The lével of poverty is also so intense that about 46
per cent of the population lives u::der a dollar a day. Furthermore various studies suggest that
the distortion and poor performance of the economy is manifested in all the sectors of the

economy.

Agriculture is still the mainstay of the economy accounting for about 50 per cent of GDP, 85
per cent of the labor force and 90 per cent of export earnings. The industrial sector on average
contributes only 10 — 12 per cent of Gross Domestic Product. The service sector grew

moderately but with large variations in the performance of the sub-sectors.

' World Development Report 1998/99
* Human Development Index . 1995
? World Bank.: Ethiopia Social Sector review. 1998,



However, economic theory tells that the share of agriculture should decline as an economy
progressively deepens its transformation whilst the share of service and industry must

increase.

Growth and transformation of the economy is hindered by both internal and external factors.
These include: low level of saving stemming from low level of income, high population
growth rate’, the economy’s dependence on agriculture and frequent occurrence of drought
and famine, sluggish export performance and deteriorating terms of trade, increasing interest
rates and price hike in manufactured commodities in developed nations, rapid degradation and
soil erosion, poor and inacequate infrastructure and unmonetaised sector. Above all it is
believed that institutional factors and inappropriate policies, especially in the Derg period have
contributed for the country to remain in a throes of underdevelopment. Economic theory put
greater emphasis on the role of institutions and policies for economic growth and development

(see Rodrik: 2000).

Structure of Ethiopia’s economy is characterized by moderate inflation (partly due to rigidities
and non economic factors in the economy), about 85 percent of the population residing in rural
areas, underdeveloped and :udimentary financial sector, overvalued exchange rate, and

persistent ~urrent account and balance of payments deficits.

The performance of the economy can also be analyzed using macroeconomic indicators.

Selected macroeconomic indicators of the economy for the period 1967/68 — 1999/00 are

 High population growth rate is an outcome of high fertility and low mortality rates. A world Bank study also
indicate that the average fertility rate for Ethiopian women is 7.7 children.



presented in table 2.1 below. The last cight years in each regime namely the Imperial era, the
centrally planning regime anc the current market-oriented system as well as period averages

are presenied for comparisons.

Table 2.1

Sefected macroeconomic indicators between 1967/68 and 1999/00 :

‘Fiscal Real [ GDP per | Fstimyated | GDP | Agriculture | faflation GDS | Debtto | Debt
Year ubr cupita | Fopulation | Real per as Yool | Rate as%of: |+ GDPratio’ | Servvic
i_ | srowth | srowth | erowlin rie ‘ cuplia | - GbR J L'rDP_*" b Eng,
i b : ! | Growth | B 1 @ : e
196768 | P8 23.0 | 0.2 | 6.2 10.0 n.a
| 1968169 3.7 1.7 pirc) 1.1 394 | 0.4 | 6.3 10.4 n.4d.
1969470 40 |3 13 14 403 ] 7.2 | i 10.4 n.a.
L30T 3.0 1.0 | 28] 1.1 42.4 | 6.7 8.8 11.1 12.0
1971192 4.1 Lo | 2 13! 489 1 5.2 5.0 12.0 10.9
- 1972473 4.5 | Loy 122 i3 471 | 0.9 | 54 11.7 8.2
97378 2.5 0.l | 2.3 1 2.1 45.0 10.4 4.1 11.7 6.0
1974475 1.4 | 0.2 | 2.6 | 1.3 | 44.2 4.7 1.7 13.9 7.9
_Average 3.4 1.4 | 2.3 | 14 41.3 3.1 5.8 11.4 9.0
1083734 6.3 | B2 2.0 | 3.3 53.3 0.2 6.1 31.7 16.2
19841857 9.7 | 2115 ] 3.0 | <134 46.7 18.4 6.7 33.8 16.1
~1985/86. 9y 0.0 | 3.7 1 0.1 493 4.6 10.2 36.1 23.6
| 1986/87 14.1 | 10,0 3.2 | 1.9 | 51.3 9.6 3.8 37.4 20.8
 1987/88" 0.0 | =31 | -3.3 | 33 | 49.9 2.2 10.7 41.3 22.0
[ 1988/8Y: 04! 3.8 1 2.9 | 2.6 | 50.3 9.6 10.0 i H18 39.2
] 4.1 | 11| 3 ) 30.9 5.2 17.0 43.] 58.9
#1990/91 ~L3 7.2 L 7.0 | 339 20.9 12:2 39.1 69.9
| Average 1.0 -1.1 2.3 -1.3 1.0 6.4 9.6 38.0 33.3
L 199283 12.0 %o} A 8.3 535 | 0.4 563 70.4 33.0
1 1993/94 1.7 <13 B A ] 50.7 | 10.0 13:3 90.6 38.9
1994795 3.4 2.2 3.2 2.2 49.7 | L2 113 31.8 36.7
. 1995/9G | 0.0 | 72 -0+ i ! 51.5 | 13.4 18.0 71.4 34.5
£ 1996/97 5.2 3.0 31 2.1 | 50.7 | 0.9 18.0 63.4 40.5
S 1997/98: 4.3 2555 30 3.6 454 | 0.2 | 27.0 61.2 19.2
1998799 0.3 32 3 3.3 444 | 2.5 | 26.7 64.1 22.9
1999100 | 0.4 3.2 | Y] A4 42.0 | 0.9 | -7.0 na Na
| Average I 3.1 0.1 | 2.7 0.3 47.8 | 3.6 , 14.1 71.8 37.9

Source: Ministry of Economic Development and Cooperation, 1FS, NBE, and own computations

¥ GDS stands for Gross Domestic Saving

** Debt servicing ratio is computed as the ratio of gross external debt to the sum of total merchandise exports
and gross service exported

During the last eight years of the Imperial era. average real GDP growth rate was 3.4 percent,
This shows that the economy had performed fairly well compared to 1.0 per cent average

growth rate recorded during the Derg rezime. The figure for the current regime is 3.1 percent

which indicates that the econcmy is performing well as in the pre- Derg period. Real per




capita GDP growth’ that takes into account the population growth rate indicates a 1.4 per cent
growth in the Imperial period but a negative I,B'I)cr cent for the period between 1983/84 and
1990/91. In the current regime however, the figure shows a positive trend with 0.5 per cent
average growth rate. The contribution of agriculture to the total GDP on average grew from
41.3 percent during the Imperial period to 51.0 percent between 1983/84 — 1990/91 that
indicates slow down in transformation of the economy. The decline of this share to 47.8
percent witnesses a slight improvement in the performance of the economy in the present

market oriented regime.

Average inflation rate as measured by the Addis Ababa consumer price index between
1967/68 and 1974/75 was 3.1 per cent per annum. This low level of price is resulted from a
moderately growing economic performance. The increase in money supply was partly backed
by growth in real sector. Coupled with rigidities in the economy, the price level was turned
out to be very low. In the centrally planning period however, the inflation rate was in upsurge
due to inefficiencies and slow down in production, (especially the manufacturing sector) and
required subsidies to these inefficient enterprises. The long-standing civil war has also
contributed to the problem. The combined effects of these resulted in budgetary deﬁcit that in

turn led to printing of money or adoption of expansionary monetary policy.

. Despite these expansionary fiscal and monetary policies, the inflation rate did not go up due to
protracted wages and direct price controls. Consequently, the average inflation rate between

1974/75 and 1991/92 was only 9.8 percent, but there were drastic up and downs with the

? Real per capita GDP is computed as the difference of growth rates in real GDP and estimated population.



highest inflation rate recorded was 21 percent in 1991/92 and the lowest negative 9.6 per cent

recorded in 1986/87.

When the Ethiopian Revolutionary Democratic Front (EPRDF) took power in May 1991, the
economy was In a devastating state and a W;()I‘SB economic condition. The Transitional
Government therefore launched a new economic policy that averts the worst economic
situation. As a result the Structural Adjustment Program (SAP) was launched in October 1992.
Accordingly a series of reform measures and policy changes have been made. Marked
devaluation of the Birr by 58.6 percent in dollar terms, freeing wage ceiling, deregulating
prices of major commodities, upward adjustment of the interest rates and rehabiiite;tion of the

war torn economy were the major policy changes adopted from the beginning of the reform.

., When the Structural Adjustment Program was launched, supported by the IMF and World
Bank, it was feared that the price level would be pushed upwards to the tune of 24.2 percent
(PFP p.30). Nevertheless, due to rigidities in the economy and removal of non-economic
factors that contribute to high prices, the inflation rate successively declined in the following

years.
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Fig. 2.1 Trends in growth of GDP and real per capita GDP
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In 1995/96 however there was a pick up in the price level and hence the inflation rate was
pushed to 13.4 percent mainly due to an overwhelming coffee boom enticed 'by shoot-ups in
price of coffee in the world market. The price level was pushed up during this period due to

the increase in money supply which in turn was enticed by increase in inflows.

Both theoretical and empirical studies underscored the issue of price and conclude that

Ethiopia 1s historically a low inflation country |[Yohannes 2000]

Trends in annual growth rates of real GDP and real per capita GDP for the last three decades
is depicted in figure 2.1. 1t is evident from the figure that drastic ups and downs are observed
in real and per capita GDP since the 1984 drought. This macroeconomic imbalance seems to

be stabilized and get back in track as it was in the pre 1974 period in recent years The period



between 1983/84 and 1991/92 was characterized by a dismal economic scene as indicated by
unprecedented movements in the growth rates of real GDP. Ethiopia faced serious economic

problems from mid 1970°s and the entire 1980°s (Asmerom: 1997)

Gross domestic saving as a per cent of GDP has been steadily growing over the years. The
average growth rate for the last eight years of the Imperial, Derg and presént regime
respectively were 5.8,9.8 and 14.1 per cent. Despite such steady increases, however, it is still
below the required level for sustainable economic growth. A study by Berhanu and Seid
~ (1999) for example suggest that, Ethiopia requires a 16 per cent saving rate to register a 10
percent growth in GDP to catch up with the average low-income countries level of economic

development in 17 years.

Currently, Ethiopia is in a severe external debt crisis. (Ministry of Finance, 1999). The stock
of external public debt was birr766.9 million at the eve of the 1974 revolution. It grew by
seven fold over the 17 years Derg period from Birr943.1 million in 1975/76 to Birr6551.4
million in 1991/92. The main factor that has contributed to such accumulated external debt is
mentioned in many studies to be inflows from eastern block in the form of military equipment
and armaments for the intensified civil war in the country. According to a recent report from
- the Ministry of Finance, a significant portion of this accumulated debt denominated in Rubles
was taken from the former Soviet Unions and negotiation is underway in this regard.
Ethiopia’s external debt grew trom 8.8 billion USD in 1992 to 9.7 billion U.S. dollar in June
1998. Of the total outstanding balance reported on June 30, 1998, 53 billion or about 55

percent is an arrears on principals and interest. In the following sections we shall briefly look



into the monetary and fiscal policies, exchange rate policy, financial sector developments, and

. trends in balance of payments

2.2. Monetary and Fiscal Deveiopment

Monetary policy is the exercise of central banks or monetary authorities of controlling money
supply as an instrument of achieving the objectives of full employment, price stability, balance
of payments equilibrium and economic growth. Fiscal policy on the other hand deals about
government revenue and expenditure. whose primary objective is reducing fiscal deficits.
Monetary and fiscal policies are complimentary and reinforcing and hence sometimes it is
difficuit to pur a watershed between them. The elfectiveness of these polices depend on the
degree to which the above objectives are fullilled. Table 2.2 presents average growth rates in
" selected macro variables, which may broadly indicate developments in monetary and fiscal

policies during the period under study.

Tabie 2.2
Average Growth Rates in Monetary and Fiscal policy indicators

Nominal-| Deficitas | Broad | Nominul | boos cOffieiabip 0000
- GDP | %ol GDP money | interestrate | Inflation exchange | Parallel
Period growth | ; supply | rate rate | rate
1967768 - 6.9 0.9 8.0 53| 3.3 2.5 23
- 1970/71 _ | | )
197172 - 4 7 151 6.0 | 6.0 ) 5l
= 1975176 | i
197677 - PRV 4.4 [y [EX0] 13.6 2.07 3.6
- 1980/81 | | i
- 1981/82 - 6.3 7 e [3:2 6.0 | 6.7 2.07 3.8
- 1985/86 |
 1986/87 - il 9.1 12.6 00 | 57 2.07 5.7
1990/91 ! f | |
199192 - 149 12.1 140 | 7.7 | 93 | 5.2 6.9
' 1995/96 ; ! I
- 1996/97 - 100! 0.8 vy , 7.6 1 0.1 ] 7.3 7.81
1999/00 '

Source: MEDaC, WOF und NBE
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During the Imperial era contractionary and cautious fiscal as well as monetary policies were
adopted. Fiscal deficit to GDP ratio was very low with average ratio of 1.3 percent between
1967/68 and 1975/76. A moderately low average inflation rate of less than 5 percent confirms
that the money supply growth was not inflationary during this period. Moreover a positive
real interest rate was maintained. Consequently, the economy has been moderately

growing (Eshetu and Mako::on: iv95)

Expansionary fiscal and monetary policies were adopted in the Derg period. Government
budget deficit as a ratio of GDP was steadily increasing and reached a peak of 14.4 percent in
1989/90. This wide budgetary deficit resulted from both the revenue and expenditure side
pressures. Apart from narrow tax base, in the revenue side the tax rate was very high that
induced tax evasion. Furthermore, the residual surplus collected from public marllufacturing
enterprises was very low due to their mismanagement and inefficiencies. In the expenditure
side, subsidies to these ine'™ :ien encerprises, increasing military expenditure as well as the

bureaucracy have contributed to the rise in expenditure.

One of the sources of financing this deficit is external inflow. Nevertheless, due to the
government’s anti imperialist ideology inflows from the tich western world was not
significant. Thus the government was forced to use domestic financing sources, mainly
massive domestic credit from the banking system (monetization of the deficit). This in turn
caused the money supply to grow faster than the GDP growth rate and hence caused the
general price level to rise. Mevcitheless, due to freeze in wages ceilings and direct price

controls, rigidities in the economy and other non-economic factors, the inflation rate did not

2
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go up as expected.. The inflation rate reached a peak of 21 percent in 1991/92. Despite less
prudent fiscal and monetary policies, inflation was contained to be low but it is argued to be at
the expense of recession. Real interest rate was very low and it was also negative for many

years in this period.

In post reform period however, increased government savings and reduced budgetary deficit
were achieved (Berhanu and Seid, 1999). This was a result of the fiscal reform and use of
different sources of non-inflationary financing. The re-introduction of the Treasury Bills
auction in 1995, inflow of external financing in the form of official assistance, grants, loans
and other transters as weii as the cut in military expenditure are the major factors that
contributed to the stability and fiscal squeeze. Since the money supply growth was targeted to
be consistent with the growth rate in income, inflation is contained to be lower single digit.
Positive real interest rate has also been maintained so as to encourage savings and ultimately a

considerable growth in financial savings has been recorded in this period.

Fig. 2.2 Trends in money supply and GDP growths
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Growth rates of nominal GDP and money supply are depicted in figure 2.2. It is exhibited in
the figure that growth in money supply and nominal GDP are consistent over the past three
decades with the exception of three major episodes. First, the slow down in production due to
the 1974 drought and the subsequent revolutionary (due to the uncertainties and change of
ownership in productive forces) movements. gave rise to unmatched and opposite growth in
money supply and GDP Second, the 1984 drought that hit the agricultural sector severely as
reflected in sharp decline in the GDP growth rate by about 10 percent. Third, the 1994 boom

" in agriculture resulted from favorable weather condition.

2.3 Exchange Rate Policy

The nominal exchange rate of the Ethiopian currency (Birr) was not only pegged to the U.S.

dollar but also has been administratively fixed at 2.07 per a US dollar for over three decades

Figure 2.3 Tiends in O fiicialand Parallel Exchange Rates
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except for devaluation of the dollar in the early 1970°s. One of the disadvantages of fixed

exchange rate regime is the fact that the exchange rate is not periodically adjusted to the



fundamentals of the economy. Like many developing countries, Ethiopia’s exports are not
diversified and they are predomimantly agricultural products whose price in the international

market is declining against persistently rising prices of imports.

The country therefore faces deteriorating term of trade’ and overvaluation of the domestic
currency or under competitiveness of the economy. This implies exports are unnecessarily
dearer while imports are very cheap. In other words exports are over taxed and imports are
subsidized which in turn discourages domestic production. Coupled with restrictive trade
policies this causes for the development of illegal border trade and parallel foreign exchange

market. Ultimately, this results in external disequilibrium and balance of payments deficit.

As it is depicted in figure 2.3, during the !mperi'al period both the official nominal exchange
rate and the parallel exchange rate were the same, which means that there was no parallel
market. There is a consensus that the parallel rate was emerged towards the beginning of
1970°s. William Nauede and Abu Girma as refereed by Derese Degefa (1996) pointed out
that foreign exchange rationing impact and capital controls gave rise to an active illegal

parallel foreign exchange market in Ethiopia. As to the time when the market is emerged

8 Terms -of -Trade is defined as the ratio of commodity price of exports to imports. Secular declining terms of
trade is not peculiar to Ethiopia. Declining TOT for LDCs is refereed to as Prebisch and Singer hypothesis. The
underlying ¢ssence of this hypothesis identifics four major factors that cause the decline in TOT in LDCs. These
are: difference in income elasticity of demand for exports of primary products of LDCs and manufactured goods
of DCs.., unequal market power in product and factor markets. technological changes that reduces the demand for
primary products for cxample use of synthetic products and multinational corporations intra firm trade and
repatriation of profits. (Ficld. 1998).




Befekadu Degiffe (1994) suggested that there are strong reasons for it to be in pre revolution

period.

The misalignment between the parallel and official exchange rates widened in the centrally
planning period due to fixing of the exchan.ge rate for a long time and adoption of
expansionary monetary and fiscal policies that resulted in overvaluation of the birr. Wide
misalignments between the official and parallel exchange rates indicate overvaluation of the
currency. Despite the risks involved, a parallel foreign exchange market is argued to be nearer
and reflect the market value of the currency (Haile 1993) A study by Alem (1994) estimated
the overvaluation of the Birr during this period to be 70 percent. Trends of both the official
and parallel exchange rates are depicted in figure 2.3. It is vividly shown in the figure that the
whole seventeen years of the Derg period is characterized by wide misalignments in the two

rates.

Since the launchement of the Structural Adjustment Program, towards the end of 1992, a
series of reform measures and policy changes have been made. In the beginning of the
program, the Birr was devalued significantly (58.6 percent in dollar terms) and subsequently a
retail foreign exchange auction system was introduced as of May 1993. Starting August 1998
the retail auction system was replaced by a whole sale one in which only commercial banks
and investors with a minimum foreign exchange demand of 500,000 USD are allo.wed. The
opening of foreign exchange bureaus within commercial banks and series of current account
liberalization measures taken were the major policy changes made. Thus a managed floating

_ (dirty floating) type of exchange rate system is in implementation now. Consequently, the



widen misalignment that prevailed is wiped out significantly but not eliminated albeit there
was a pick up in the premium i 1997/98 due the fall in the inflows and the Ethio-Eretria
conflict. The exchange rate adjustment or devaluation policy adopted was able to p.roduce the
desired results and the supply of coftee; the major export item in the country has increased
[Asmerom 1997] In fact the increase in coffee export was due to a number of other factors.

These include; favorable world prices and other policy reforms.

2.4. Financial Sector Development

An efficient and developed financial sector is critical for economic development. Banks play
pivotal role in making available loan able funds, facilitating both domestic and international
trade, easing the payment system, and employment generations. Similarly, insurance facilities
are critical in sharing different forms of risks. Development of capital market for example, is
argued that it widens the base of financial system and induces use of indirect instruments of

monetary policy (Gebrehiwot, 2000).

The financial sector development in Ethiopia like in many other developing countries is
shallow and rudimentary. Moreover, the sector was repressed during the 17 years of the Derg
period. The structure of financial system in Ethiopia includes formal and informal institutions.
The formal institutions currently consist of the central bank (National Bank of Ethiopia), nine
commercial banks, one specialized bank, nine insurance companies, seventeen micro-
financing institutions and over six hundred saving and credit unions. The traditional informal
institutions on the other hand include traditional informal money markets like Ec}uib, lddir,

Mahber, and moneylenders.
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[n pre 1974 period financial services were limited to cities and major towns. Addis Ababa
alone for example accounted for 64 percent of bank branches. There were significant number

of private and foreign undertakings in both banking and insurance services.

After nationalization of private hanks and insurance undertakings in 1975, the Slactor gone
through a one-tier mono-banking system. Like it was the case for other sectors, the financial
sector was guided by the central plan. The National Bank of Ethiopia has been playing
_ passive role of controlling the finance industry and it was an administrative arm of the central
plan. The financial sector was highly controlled and repressed during this period. The
financial institutions did not have management autonomy in terms of recruiting labor,
appointing managers, approving loans above a certain limit and the like. Interest rates were
administratively fixed for a long time. Moreover preferential lending and deposit rates were
also set for different sectors. Credit was rationed based on priorities that favors of public

enterprises and cooperatives.

A new monetary and banking law was enacted in 1994,  According to this proclamation
private participation in the sector was allowed for Ethiopian nationals and to-date six private
- banks, eight insurance companies and over sixteen micro financing institutions are granted
business license and are now in operation. interest rates were adjusted periodically to

maintain it to be positive in real terms so as to induce mobilization of savings.

2
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Despite these measures, the financial sector in Ethiopia remained underdeveloped that there is
_a very thin money market reproserted by a biweekly T-bills auction. Capital and stock
exchange (equity) markets are not yet established. The inter-bank money market 1s still not
operational. Interest rates are not fully market determined, the banking services are limited in
range and concentrated in cities and major towns. Moreover, a government owned
commercial bank dominates the sector. At the end of 1998/99 for example this Bank
accounted for 80.0, 67.2 and 58.8 percent of assets, deposit liabilities and loans disbursement
of the banking system, respectively. Thus Ethiopia is under banked even by Sub-Saharan
African standards as measured by population to bank branch ratio. Nonetheless, monetary
deepening measured by broad meney to GDP ratio is 30 per cent compared to 20 per cent for

African countries average and 40 per cent for non African developing countries.[Adam 1999]

2.5. Balance of Payments Development -

2.5.1 Definition

Balance of payments is a statistical information or summary of transactions of a country vis-a
-vis the rest of the world for a given time period, usually a year. There is no unique format for
the presentation of balance ui paymeuts statements, although the International Monetary Fund
provides & standard guideline manual for compilation of balance of payments for its member
countries. The criterion of compiling balance of payments statistics involves dealings between
a resident of the reporting country and residents in the rest of the world. The underlying
criterion of classification and aggregation of BOP statistics is the center of economic interests

of economic agents

23



Traditionally, the balance of payments statement is broadly divided into current ;md capital
accounts in view of their nature. The former refers to flow of income while the latter records
changes in assets and liabilities. For analytical purposes the BOP can also be divided into four
. sub accounts. These are the trade balance, current account balance, capital account balance

and official settlement balance.

Balance of payments is one of the most important macro economic indicators of an open
economy. It shows the position of a particular economy with regard to its transactions with
the rest of the world. Different policies may be geared depending on the position of balance

of payments problems.
2.5.2 Trends in Ethiopia’s Balance of Payments Statistics

" Based on the theoretical discussion above, we shall see trends of Ethiopia’s BOP position in
the period 1967/68 — 1999/00. Table 2.5(a) preéents summary of major sub accounts in the
balance of payments table for the last few years of the Imperial period. As discussed earlier,
economic performance in this period was moderately growing and thus the balance of
payments situation was comfortable (see Eshetu and Mekonnen, 1993). A positive trade and
current account balances in 1972/73 and 1973/74 affirms this situation. Moreover, the
magnitude of the deficits in the current account and overall balance of payments'were very
low. In most of the years in this neriod the overall balance was positive owing to increasing

inflows in non-monetary capital and official transfers. The average deficits/surplus in the
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overall balance in this period was only 1.3 per cent of GDP.

payments position during the Imperial era was favorable.

Table 2.5(a)

In millions of Birr.

Balance of Payments Statements of Ethiopia (1967/68 — 1974/75)

In general, the balance of

Invisible | Privale Current | Public. . | Capital - |
(net) tanslers | account | Transfers | Account:

50.1 -6.0 -113.2 35.4 753 10.3 -7.8
37.0 -1.5 -57.2 35.4 31.7 1.2 -11.1
229 -0.0 -105.5 20.6 45.0 8.4 423
25.3 -11.5 -126.6 28.4 72.5 -21.1 -46.8
26.2 Jud -114.9 29,7 76.3 26.3 17.4
33.0 16.6 66.5 28.8 63.4 34.7 193 .4
65.9 343 176.2 43.5 65.7 -27.3 263.1
133 31.0 -I510 {615 160.1 -56.8 13.8

Source: National Bank of Ethiopia Anrual Reports, various issues
* The data are according to Gregorian caleadar

During the entire Derg period the current account was in deficit, The deficit grew from

0.1 percent of GDP in 1975/76 to 6.3 percent in 1990/91. The maximum was 14.4% of GDP in
1990/91 and the minimum was 3.4% in 1977/78. This chronic current account problem was
mainly believed to have been attributed to persistently widening deficits in trade balance. The
trade balance deficits widened ‘rom 2.1 percent of GDP in 1975/76 to 8.0 percent in 1990/91,
with average deficit over the entire period of 6.9 percent of GDP. Except in 1990/91, the net
. service account balance was positive and contributed to narrow the current account deficits.
Similarly, private transfers have been contributing to narrowing the current account deficits
over the entire period. Its contribution was significant, especially after 1983/84 due to policy
measures taken to allow Franco Valuta imports (See council of Ministers Reg. No. 3, 1989) as

one of the remedies for the acute foreign exchange shortages during the period.
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Consequently, the overall balance of payments was positive only in fiscal years 1975/76,
1976/77, 1981/82, 1984/85 and 1985/86. Positive BOP positions were obtained in 1975/76
and 1976/77 due to significant unilateral inﬂows- accounting 60% and 57% of total inflows in
the two years, respectively. Similarly, the surplus in 1981/82 was obtained due to significant
capital inflows. The favorable balance obtained in 1984/85 and 1985/86 was also mainly due
to drastic increase in inflows in both private and public unilateral transfers in response to the
1984/85 catastrophic drought.
Table 2.5(b)

Balance of Payments Statements of Ethiopia (1975/76 — 1991/92)
In millions of Birr

pdnvisible | Private | Current |

d(nety | cransfers | account | Transfers | Acce Omissions | Bal;

89.6 429 68 60.8 71.2 45, 80.2

427 342 (234 881 121 1277 48 1
41.0 k] 554 1101 48 1 3633 2605

42.2 482 [ 3348 1235 1118 543 95.1

551 41.3 4212 124.0 1695 44 1 83.6

70.3 512 4112 1239 322.0 1583 1236

60.2 33.6 709.7 139.8 6794 228 1253
85.0 1758 681.7 1914 4017 59.4 -148.0

112.0 2220 | 803.4 3352 3958 152 876

103.1 403.7 520.0 6176 4237 4255 958

107.8 353.9 8158 6071 5475 1.5 3503

1442.0 121.3 3364 0843 4386 3954 106.7 436
15011 90.6 2453 11652 3887 5497 -198.6 3833
212050 | 669 389.1 749.0 4330 4252 EETE) 23.0
1067.3 892 354.6 6235 3354 2376 4987 5492
0/ 15382 | 62.0 4139 J1206.3 | 6043 3302 140.6 -1312

Source: Neationol Bank of Ethiopia

In post reform period the trade balance deficit continued to grow rising from 9.9 percent of
GDP in 1992/93 to 147 percent at the close of 1999/00. Although significant and steady
growths in net services and private translers have been recorded, each respectively grew from

0.1 and 4.0 percent of GDP in 19929/93 10 0.7 and 6.1 per cent in 1999/00, the current account
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balance remained to be in persistent deficits. The deficit, which was 6.2 percent of GDP in

1992/93, grew to 9.2 percent in 1999/00. (See Table 2.5(c))

Table 2.5 (c¢) :
Balance of Payments Statements of Ethiopia (1975/76 — 1991/92)
In millions of Birr

Trade: | Invisible ¢ Private | Current: 1 Pub o e
ance | (net) transfers | account | Transfers

-36.0 1057.9 16469 1708.7 454 -4992

173.2 1434.3 -1713.6 1447.7 1233.2 1602.9

3330 1944.9 -1431.3 25060.2 186.6 1038.3

-6235.5 415.0 1980.0) -3860.5 2474 .2 -30.1 2752
-3562.2 T18.7 1671.6 [ -1171.9 1453.0 -785.3 -1385.8
-4226.7 699.3 2186.5 -1341.0 1793.0 751.2 -1357.9 -154.7
-8066.9 6122 21721 -5282.7 1598.9 1725.8 1213.5 -744.6
) -8156.6 3999 3341.0 -3117.4 23683 1233.6 -1463.6 -2977.0

Source: National Bank of Ethiopia

Following the embankment of the SAP and the comprehensive economic reform program, a
significant amount of inflows in public transfers ( on average 14.2% of GDP) was observed
during this period, with a peak of 20.2 percent of GDP in 1994/95. Nonetheless, the c—)verall
. balance remained to be in a wider deficit. Except in fiscal years 1994/95 and 1995/96 in
which a positive balance of payments was recorded due to drastic inflows in servic:as and

private transfers as well as favorable world coffee price, the balance in the rest of the years

were in deficits.



Value in million Birr

2.5.3 Implication of Persistent BOP Deficits

As it is described in the foregoing discussion, the current account balance has been in deficits.
Thus the balance of payments position was in deficits except in some years where there was
exceptionally high inflows in invisible and unilateral transfers in response to the recurrent
droughts as well as signiticant capital inflows especially in post reform period from bi-lateral,
multilateral institutions. Tioe trade and current account balances are important variables to
explain at«d find out the causes of external sector deficits. The trade balance was increasingly
being in deficit over the vyears mainly due to stagnant or declining exports as against
increasing imports in both volume and value terms. Trends in the current account and BOP

are depicted in figure 2.4 .

Figure. 2.4
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[t is clearly indicated in the figure that Ethiopia’s external sector disequilibrium is steadily
widening that requires policy intervention. How can this situation be averted is one of the
areas that should be given caiphases by policy makers. Moreover, the country’s high stock of
external debt made the policy makers to have a serious concern on the balance of payments
problem. It is worthwhile therefore to mitigate the potential causes of the current account
deficits Economic theory suggest that if the cause is that of widening government budgetary
deficits, tight fiscal policies that reduces spending or raising taxes would solve the problem.
A tight monetary policy is also recommended to reduce the deficits if the cause of the problem
is consumer boom or low saving due to expanded consumption. And if the deficit is due to
expansion in investment expenditure then expected future exports may reduce the deficits and

hence no policy interventio:: iiiay ve opted at the moment.

The monetary approach to the balance of payments model or its application the Financial
Programming Model posts the hypothesis that disequilibrium in the balance of payments is a
reflection of the dis-equilibrium in the money markets. Widening government budgetary
deficits or expansionary monetary policy leads to imbalance in the supply and demand for
money, which in turn causes the external sector to be in imbalance. The thesis oftﬁis study is

therefore to undertake an empirical investigation to test this hypothesis.



CHAPTER THREE

LITERATURE SURVEY

3.1 Theoretical Literature

Balance of payments may be defined in a number of ways. Bilson (1984) defined it narrowly
as changes in the international reserve of a central bank or broadly as the change in net foreign
assets of the economy as a whole.  This study applies the wider definition. The -balance of
payments is one of the key macroeconomic areas that has been widely studied and alternative
theories are developed about it. It caught the attention of researchers and policy makers
because balance of payments problem is one of the main factors that impede economic
+ growth. The balance of payments constrained growth model for example argues that the main
constraint on economic growth is the balance of payments position (Hussain 1999) Balance of
payments which may be caused | by both internal and external factors necessitates the
development of different alternative approaches. These include the elasticity approach, the
absorption approach, the monetary approach and the eclectic approach. (Umo and Fakiyes;
1995)  There is vast literature regarding these alternative approaches in their historical
perspectives. Moreover, the theoretical premises, empirical evidence and policy implications

of each approach are widely discussed in the literature.

The elasticity and absorption approaches were designed to tackle the question of whether

devaluation or depreciation of the exchange rate would lead to current account improvement.



Both approaches picked current account as macroeconomic variable of international trade and
try to see if devaluation or depreciation of domestic currency worsens or improves the current
account balance. The ecletiz appreach attempts to take some reievant elements from the
conventional balance of payments theories and apply it to a particular economic system where
the standard theory may not be applicable. Although our interest is to deal with the monetary
approach, it is worthwhile to give a brief explanation about the other approaches. In the sub
sections that follow we shall briefly discuss both the theoretical and policy relevance of the
elasticity and absorption approaches. The theore.tical as well as empirical literature about the

monetary approach to the balance of payments will be dealt subsequently.

3.1.1. Elasticity Apjroach

The elasticity approach was pioneered by A. Marshall and A. Lerner and later developed by J.
Robinson (1937) and Fritz Machlup (1955). This approach is the first of non-classical or
Keynesian approach to the analyses of current account deficit due to change in exchange rate
- or devaluation. [t states that those relative prices of exports and imports or as the name
implies the elasticity of demand for exports by- foreigners and that of imports by domestic
residents determine trade balance or balance of payments. The approach relies on the use of
devaluation as instrument of dealing with current account deficit and predicts the effect of

devaluatic i on the current account balance by changing prices of exportables and importables.



The elasticity approach assumes partial equilibrium analysis’ that deals with partial market for
exports and imports. According to this approach, due to devaluation, a partial equilibrium
value of exports in relation to the partial equilibrium value of imports would bring about a

balance of payments surplus or deficit that imply resource inflow or outflow.

Devaluation, which is considered to be one of the major policy options for balance of
payments deficits, can have ~vo cifects; namely bad effects and gocd effects (Pilbeam 1994).
“Bad “in this context means when a country devalues its currency its exports will be cheaper
to foreign buyers and at the same time importable goods and services will be more expensive
for domestic buyers. The country’s terms of trade (defined as the ratio of export to import
prices) therefore will be unfavorable. Thus the unfavorable terms of trade worsen the trade
balance. The “good “on the other hand means that due to the devaluation of the domestic
currency, exports are now cheaper and hence it is presumed that the devaluing country can
export more in terms of volume.  Similarly, since imports are more expensive now domestic
agents will shift towards demesti. products and non-tradable and hence resulting in a fall in
the volume of imports. These effects are therefore the terms of trade effect (b‘ad), which
worsens the trade balance and the volume effect (good) which improves the trade balance.

The net etfect on the trade balance depends on which of the two effects dominates.

"It is the option of Marshall lan partial cquilibrium analysis to the separate markets for exports and imports on
the assumption that capital movements are excluded or held lixed so that an excess or deficiency of the partial
equilibrium value of exports in relation to excess or deficiency of partial equilibrium value of imports give rise to
balance payments surplus or deficii- (Jouusoi: 1976)
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Whether devaluation or depreciation of the nominal exchange rate brings about improvements
or deterioration in the trade balance depends on the elasticity of supply of exports and demand
of imports, which can be summarized by what is called the Marshali - Lerner condition. The

simple mathematical derivation of the Marshall-Lerner condition is presented in Annex I..

In the 1930's the elasticity approach was given attention to provide answers to three
fundamental questions (Johnson, 976). These are first, whether devaluation would improve
the balance of payments; second, whether devaluation would increase domestic employment
(as the trade balance and employment may move in opposite directions); and third, whether it
would turn the terms of trade favorable or unfavorable. The answer to these questions and
whether the elasticity appreach iaproves the balance of payments is an empirical issue and
depends on the assumption of the Marshal - Lerner condition. Proponents of this approach
argue that the elasticity of supply and demand for exports and imports respectively exceeds

unity and hence the trade balance improves.

With regard to the empirical relevance of the Marshall — Lerner condition, economists are
divided into two camps; the "elasticity optimists" who believe that the sum of these elasticities
tended to exceed unity and the "elasticity pessimists" who argue the reverse. The empirical
evidence however suggest that in the short run the Marshal — Lerner condition may not be

fulfilled and can generally hold in the medium and long run (see Pilbeam, 1998). The general

]
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consensus among economists as indicated by the empirical investigations on the elasticity

approach is summarized by what is called the J-curve effect

Despite its contribution in terms of both theoretical and empirical relevance, the elasticity
approach has been criticized on a number of grounds. Some of these include: (1) It wrongly
assumes that demand for imports and supply of exports depend on money prices and cross
price effects are assumed to be zero: ie factors other than prices which affect import and
export are ignored. (ii) The dynamic effects of income and its interdependence with
expenditure is ignored and it lacks to explicitly explain the sources of production increase that
cause a trade balance to improve; (iii) The approach simply assumes other things to remain
unchanged and ignores any direct effect of devaluation on the domestic price level and wages;
(iv) It deals with only the current account and ignores the capital account of the balance of

payments.

3.1.2 Absorption Approach

This approach was developed by Alexander (1952). He attempted to explain the problems by

switching the focus of analysis of the trade balance (the difference of value of exports and

¥ The underlying thought about the J-curve effect of devaluation (according to the general consensus) is that in
the short run supply clasticity of exports and demand clasticity of imports is generally low. This implies that due
to time lag in consumers and producers’ response (o the exchange rate change as well as imperfect competition
and other rcasons in the short run the expected increase in volume of exports and decrease in the volume of
imports may not be rcalized. Thus the (rade balance will be worsening. In the medium and long run however it
will progressively improve and becomes positive. The movement or the shape of the current account over time
looks like the letter J.|See Pilbeam 1998| Proponents of devaluation however believe that the T cure effect does
not exist and they argue that deva:wadon impioves the current account.



imports) to the difference between aggregate domestic income and aggregate expenditure.
Basically, this approach is developed from the criticism or weakness of the partial equilibrium
analysis of the elasticity approach. The approach puts emphasis on the difference between
domestic output and spending or absorption. It gives emphases on the use of expenditure
switching/reducing policies to deal with balance of payments problems. Like the elasticity
approach, it tries to predict the effect of devaluation on domestic absorption and its effect on
the current account balance. The model can be explained using simple mathematical

derivation as follows.

Taking the open economy basic macroeconomic equiitbrium model

B o e O T pr [3.1]

Equation [3.2] says that the current account (CA) is equivalent to the difference between
domestic output (Y) and domestic absorption (A). Current account surplus/deficit means that
domestic output exceeds/less than absorption for a given period.

Taking the difference of equation [3.2] gives

S Rt . T L. 1

' Equation [3.3] is central to this approach, indicates how devaluation affects income and
absorption. The effect of devaluation on the current account depends on how the devaluation
affects national income relative to its effect on domestic spending or absorption that is

determined by either Y or A or both.
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Absorption can be divided into the ‘part that is determined by the increase in income, the
marginal propensity to absorb (a) and direct absorption (Ac). Thus the change in total
absorption can be shown as

AA =AY + dAC oot [3. 4]

Substituting equation [3.4] into [3 3] yields

AUA = {1 Y-dAC osisimsonivessmmsmssss s s s amiss [3.5]

[3.5] Shows that the effect of devaluation on CA depends on three factors, namely, the effect
on marginal propensity to absorb, national inc'ome and direct absorption. The effect on
income depends on the employment effect and terms of trade effect, which requires the
fulfillment of Marshal-Lerner condition. If the economy is less than full employment and the
Marshall-Lerner condition is satisfied then net exports will increase so that devaluation may
lead to increase in national income. Conversely, if the Marshall — Lerner condition is not
satisfied then net exports would fall implying that national income falls ana leads to
deterioration in the current account. Similarly, the terms of trade effect lowers national

income because devaluation makes price of exports lower and that of imports higher.

The effect of devaluation on direct absorption is also ambiguous which take different forms.
If the devaluation reduces direct absorption then it will lead to an improvement in the current
account and if the reverse holds the current account will be deteriorated. There are different

possible ways of devaluation :mpacting upon direct absorption. These include real balance



effect, money illusion effect, expectation effect, income redistribution effect and Laursen -

) Metzler effect.

In the case of real balance effect economic agents have to maintain their demand for real
balance by selling their assets to adjust for the price change brought about by the devaluation.
The disposing of assets or bonds in this case leads to decline in income (via increasing the rate
of interest) and ultimately reducing in direct absorption. In the case of money illusion effect
consumers 1ay not cut their purchases due to the price rise so actually they spend more on
direct absorption than before. However, the money illusion effect may wérk in reverse and
consumers may actually decidc to cut back direct absorption by more than the increase in price
and so direct absorption falls (Pilbeam, 1998). On the other hand economic agents may expect
the price rise may lead to a further rise in price in the future which ultimately leads to increase
in direct absorption so that BOP worsens. De;/alueltion leads to an increase in the general
price level and this in turn results in redistribution of income from those with low marginal
propensity to high propensity. Laursen and Metzler (1950) pointed out two effects of
devaluation, namely the negative income effect and positive substitution effect. If the positive
substitution effect outweighs the negative income effect then devaluation may lead to rise in

absorption.

In sum, according to this approach, the over all effect of devaluation on the current account
depends on the assumptions of the state of that economy i.e. if it is less than full employment
and on the fulfillment of the Marshall — Lerner condition.(i.e. the effect of devaluation on

current account is inconclusive and ambiguous).



The absorption approach is criticized on two grounds. Like the e[asticity. approach it deals
only with the current account and assumes away other components of the balance of
payments. it deals only with the real side of the economy and ignores assessment of changes
in exchange rate and prices. The approach assumes devaluation as a single policy variable
that brings about improvemen:s in the trade balelmce while it should have been accompanied
by complementary and reinforcing polices. Johnson (1976) pointed out the limitations of the
absorption approach that it failed to elucidate the essentially monetary policy role of

devaluation under non-Keynesian conditions.

Although initially the absorption approach was considered to be a substitute to the elasticity
approach, studies by Tslang (1961) and Alexander (1959) as referred in Pilbeam (19998)
showed that they are rather compliments. Since these approaches are inconclusive in tackling
the balance of payments prob'ems, the monetary approach to the balance of payments was

developed.

3.2. The Monetary Approach to the Balance of Payments

The monetary approach to the balance of payments basically postulates that balance of
payments disequilibrium is essentially a monetary phenomenon and tries to explain it using
tools of monetary theory. The approaches discussed above lack monetary explanation of the
balance of payments problems. The central proposition of the monetary approach as put

forward by Frenkel and Johnson (1976), Whitman (1975) implies that balance of payments



problem is a monetary phenomenon which cannot be analyzed with the aid of barter or real
trade theory but tools of monetary theory. Since money is stock and real theories deal with
flows, then a balance of payments theory should integrate both the stock and flows and it can
be analyzed either through affecting domestic credit creation (the domestic component of
money supply) or through international reserve flows (the foreign component of money

supply)

" The statement “balance of payments disequilibrium is a monetary phenomenon” implies that
such disequilibrium is a reflection of and can be'explained by the imbalance between demand
for and supply of money or imbalance in the money market. A balance of payments deficit
leads to a loss or draw down of reserves, which follows that there, must be a counterpart to
this deficit in the form of either credit creation (sterilization) or decline in the money stock. It
means that any credit creauon ultimately i, reflectea in balance of payments via the money

market dis-equilibrium.

The theoretical root of the monetary approach to the balance of payments can be traced as far
back to the eighteenth century seminal work of David Hume (1752) and the classical specie-

flow monetary theory’

Despite its long history, however, this approach was widely researched and developed later in

the 1960°s and 1970°s. Two developments that contributed to the heightened interest among

? The classical specie —price-flow mechanism is the argument that a country could achieve sustainable trades
balance or balance of payments surplus through the adoption of import substitution and export promotion
strategics. Movement of the relative prices leads to a balance of trade deficit or surplus then theses deficits or
surpluses change the stock of money in the dircction of cquilibrium.



. economists during this priiod weire: first, the concern of direct policy control at the
[nternational Monetary Fund and second, the renaissance of academic interest in monetary

problems (IMF, 1977), (Williamsons, 1983)

Milton Friedman has been the main proponent of the quantity theory of money. In this case it
is worth noting that one of the crucial assumptions of the monetary approach is the existence
of stable demand for money function. Mundell and H. Johnson from the University of
Chicago have introduced the monetary approach to balance of payments to the academic
circles. Though neglected “ue 0 their highly mathematical treatments, articles by Hahn
(1959) and Kemp (1970) were also important contributions. Most of the works done in this

" school had a polemical edge that causes clash with the Keynesian analysis. (IMF, 1977)

The other factor, which preceded the academic interest, was the concern of the International
Monetary Fund (IMF) in monetary policy issues of member countries. In this regard staffs of
the IMF did most of the innovative works. In the 1950°s many less developed countries did
not have adequate capability to have detailed analysis of their national income and balance of
payment determinants alone fthe ~xisting Keynesian, income — absorption nor the elasticity
approaches. The justification for the involvement of the Fund in this was to develop simply
understandable models that could help to monitor macroeconomic management in less
developed countries. The argument is that the monetary approach to the balance of payments
permits a meaningful approximate analysis of relevant aggregates with the help of such model.
Because the framework for the model can be corﬁpiled from the available data of central bank

supervisory role over commercial banks and Customs Administration records.
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A monetary framework analyzing the balance of payments effects of economic policy for less
developed countries was appropriate control over domestic credit, which was considered as a
major instrument for demand management, and balance of payments control (Williamsons,

1983)

Both the academia and the Fund argue that the balance of payments to be an essentially a
monetary phenomenon and underscore the importance of the demand for and the supply of
money. Specification of the money supply function would be the single important element
that distinguishes the monetary approach from earlier analysis. (IMF, 1977) The money
supply process is determined endogenously being influenced by surpluses and deficits in the
over all balance of payments. It implies that as long as there is a balance of payments surplus
or deficit the money supply 1s changing and equilibrium in the money market cannot be

. maintained.

Similarly, both the IMF and the academia deal with long run consequences of economic
changes for the balance of payments. Both reach at a conclusion that a change that does not
interfere with the monetary balance of payments adjustment process will have no lasting
influence on the balance of payments, but the level of reserves [IMF, 1977]. Although the
model is researched both in the Fund and academic circles no significant difference is made
between the two. The Fund gives emphases trom the practical application point of view
whilst the later for theoretical explanations and conceptual developments of the model, i.e.

academic purpose.



The IMF’s monetary management or Financial Programming Model emerged from the
monetary approach framework for the need to discuss with the authorities of a member
country that request to use Fund resources in the form of financial assistance. Whén member
countries come to IMI' to use Fund resources for their balance of payments deficits, the Fund
has to understand about the causes of a deficit as well as the policy measures that should be
. taken to overcome the problem. Before granting the loan the Fund examines whether that
country’s polices are sufficient or not to restore equilibrium. The IMF therefore puts some

conditionality to be fulfilled before disbursing balance of payments adjustment loans.

The monetary approach was then the model that IMF introduced in late 1950’s that is used to
easily understand and recommend adjustment policy measures. One of the typical features of
this model is its simplicity in that the model can be applied simply from banking and trade
data. (Polak, 1997) Similarly, the model focused on the key variables that government could
control like domestic credit creation, which was considered as the crucial variable to the
correction of BOP problems. The financial programming model is therefore the application of
+ the monetary approach to the balance of payments model developed from the basic Polak

Model

3.2.1The Polak Model

Formal research on monetary theory of balance of payments models in the Fund begins with

the work of J J Polak (1957), under the title "Monetary Analysis of Income Formation and



Payments Problems’ Following this article the model was widely researched both at the IMF

and in the academia in the 1960°s and 1970°s.

The structure of all fund programs is built on a framework that links the financial sector with
the balance of payments. The approach, which has come to be termed as the monetary
approach to the balance of payments, ensures consistency between the monetary impact of

policy changes and the desired balance of payments outcome. (Khan, etal: 1986)

The objectives of the IMF monetary model are to have sustainable balance of payments
position and price stability. To meet these objectives the model contains instruments, targets,
and endogenous as well as exogenous variables. . The key instruments are domestic credit and

exchange rate adjustments.

The ser of four equations in the mode! constitutes the logical core of the IMF’s

15

programming exercise, which is  known as * financial programming . Since the early

195075 it has been the centerpiece of the analysis leading to IMI conditionality.  The
policy action that a borrowing country musi take to have access to IMI credit ( Polak,

1997)

These four equations are two identities and two behavioral equations
AMs =ADCHAR ..., [3.6/
Where Ms stands for monev supply, DC stands for domestic credit, R represents international

reserves and A indicates change It means money supply is defined as the sum of domestic



money creation (Domestic credit) and foreign reserves. A change in money supply is
therefore the sum of changes in the two determinants.

AR=X-aVY +AF ..o, [3.7]
Equation [3.7] says the change in foreign reserves by definition must be equal to the
difference between exports (X) and imports (oY) plus change in inflows. Where o is a
constant and stands tor the marginal propensity to import that must assume a value between
zero and one.

AMA= BAY sessomsmeon womsemos e [3.8/
The change in a country’s monev demand (Md) is proportional to the change in income by a
factor k which is a constant and the inverse of the velocity of circulation of money.

AMAd =AM ... /3. 9]
By definition at equilibrium the change in money demand must be equal to the change in

‘ money supply.

The central argument of the model follows the transmission mechanism that changes in
domestic credit, given the level of reserves in equation [3.6], implies a change in money
supply. This in turn makes monev demand to change via equation [3.9] The change in money
demand implies changes in income through [3.7] which in its turn leads to changes in import.
It follows that a change in import [3.7] in its turn implies an equivalent and opposite direction
change in foreign reserves [3.0]. Therefore the model concludes that balance of payments is a
monetary phenomenon, that is, an increase in money supply (via domestic credit) assuming
other things are unchanged. results in lower reserves and ultimately to balance of payments

deficits
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This is the basic financial programming model of the IMF, which is the application of the
monetary approach to BOP. Its prominent feature is to limit excessive credit to government.
Hence, the basis for IMF prescription is to control domestic credit. The intuitive reasoning of
the model is domestic credit or money supply in general is the basic element in maintaining

+ balance of payments problems. |[Khan and Montiel, 1991]

The central feature of this approach was to estimate prospective demand for money on the
bases of GDP, assumption about price expectation or inflation and other relative factors.  (
IMF, 1977) The argument is that by controlling domestic credit creation the authorities could

keep the external accounts in balance and the change in international reserves to zero.

3.2. Empirical Litciature

" Inthe 1950’s and 1960’s of the Briton Wood’s system and fixed exchange rate regime, studies
on monetary models on international trade theory gave emphases on the monetary approach to
the balance of payments. With the shift to flexible exchange rate regime in 1973, however,
there was a corresponding shiit in the literature to the study of exchange rate behavior and
monetary approach to the exchange rate. In this sub section we shall briefly review the

empirical studies conducted on the monetary approach starting with the earliest works.



Polak and Boissonneault (1960) made early empirical research on the MABP applied to 39
countries. Their topic is “Monetary Analysis of income and Imports and its Statistical
Applicaticn.” The study indicates that the model can predict import reasonably well from
monetary data. [f appropriate forecasts are made on exports and net capital flows which are
exogenous to the model, the study shows that it is possible to determine alternative effects of

credit polices and other induced policy changes on balance of payments.

J. Marcus Fleming and Lorette Boissonneault (1961) studied the relationship between money
and imports based on the Polak model. Their empirical study on 36 countries for the period
1950 to 1958 revealed a gooa correlation between actual imports and the import data predicted
based on the model. Moreover, the study appears to show better relationship for less
developed countries than for large industrialized countries. The study states t‘hat money
creation and imports move together indicating a deliberate increase or decrease in credit leads
to simultaneous increase or decrease in imports that ultimately influence balance of payments

. situations.

S, J. Prais, (1961) recasts the Polak model in a differential equation form and adds
mathematical elegance to . He also pioneered formulation of the model in terms of
continuous time that gives precise specification of ratio of the variables. He specified
domestic expenditure function that emphases the role of deviation of actual from desired
money holdings as the link between the real and monetary sectors of the economy, which has

been implicit in the Polak model. The study employed the dynamic adjustments of income,
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money and changes in the BOP. It also discusses the observed movements in income and

imports that are attributable to the process of adjustment.

Rhomberg (1965) studied money, income and the foreign balance and focused on the money
and expenditure relation. He argues that the Polak model may be improved if the Prais
expenditure function is used for short-term predictive properties. He then estimates the entire
Polak model using multiple regression technique. He was able to increase the predictive
. performance of the Polak model by estimating the structural equation rather than the reduced

form.

Unlike his predecessors Argy (1969) formulates the entire Polak model by taking the variables
in real terms. He shows two-policy targets income and the balance of payments that may be
achieved by selecting proper values of the instruments, government expenditure and the
money supply and he investigates the impiication of alternatively using money or domestic

credit or central bank credit as a policy variable.

Polak and Argy (1971) broaden the Polak model by incorporating capital market so as to make
" the model work for advanced countries. They considered the effectiveness of credit ceilings
and monetary ceilings on the balance of paymeits in the face of unanticipated domestic and
foreign disturbances. They concluded that a credit ceiling is a superior stabilizer as far as the
balance of payments is concerned. With regard to stabilizing outpuit, however, it depends on
the type of disturbance or tireatening stability whether credit ceiling or monetary ceiling is to

be performied.



Guitian (1973) emphasized similar point that in an open economy the monetary authorities can
control only domestic credit creation.  Unlike the conventional IS-LM theory, money supply
can be influenced by factors outside of the control of the authorities. He then concluded that
domestic credit 1s the appropriate policy instrument to dictate balance of payments situation.

Johnson (1976) studying on monetary approach to the balance of payments emphasized the
uniqueness of this approach from previous approaches in that it introduced stocks. as well as
current expenditure into the adjustment process and balance of payments disequilibrium as
transitory and conditional on domestic monetary policy. A similar study by Hahn tried to
investigate whether and in what circumstance the excess demand for financial assets be
+ reflected i the balance of payments and concluded that the monetary model has surely made a

contribution by giving policy insights.

Khan (1977) conducted a study on the determinants of the balance of payments and Income in
Developing Countries. He applied the monetary approach to ten less developed countries for
the period 1952-70 and found that the monetary model is able to explain the behavior of the
balance of payments satisfactorily for many counties. He concluded that the approach

confirming on the monetary aspects of BOP and nominal income determination is useful.

Aghevil and Khan (1977) conducted another empirical cross-sectional study of 39 less
" developed countries on the long run implication of the monetary approach for changes in
international reserves. The study concludes that the monetary approach performs well in

cross-sectional data given that the assumptions of full employment; perfect capital mobility
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and fixed exchange rate regime are satistied. [f these assumptions are not satisfied, however,
the study concluded that an increase in the domestic component of money supply will not all

lead to a balance of payments disequilibrium.

Much of the recent empirical studies on the model try to test the so-called “ offset coefficient”
(Pilbeam, 1998). According to the MABP theory, estimates of the model in a fixed exchange
rate regime, suggest that an increase in the domestic component of money supply lead to

exactly offsetting fall in reserves.

Though the correct sign may be obtained, in many empirical estimates the magnitude failed to
be statistically equal to negative one. Pilbeam (1998) in his work on International finance
summarized results of empirical estimates done on offset coefticients for some industrialized
countries. According to these studies, the result was mixed and some of the studies seem to
" shed grave doubt on the model. These studies were made in different periods, Bean (1976)
found an offset coeflicient of ~0.67 for Japan, Génberg (1976) got -1.1 for Sweden, Kouri and
Porter (1974) found —0.47 for Australia, -0.77 for Germany, -0.43 for Italy and —0.59 for
Netherlands. Obstfeld (1982) found 0.003 for Germany and Taylor (1990) —0.49 for United

Kingdom.

One explanation given for lower than expected offset coefficient as put forward by Mager
(1976), as cited by Pilbeam. 1998, is that exchange rates were not rigidly fixed under the
Briton Woods system. This causes part of the increase in domestic component of the money

supply to be absorbed by the exchange rate depreciation, instead of being reflected in the fall



in reserves. Similarly, the cause for the offset coefficient to be above negative one as
discussed by Obstfeld is due to frequent practices of sterilization of foreign exchange

intervention by the authorities.

Abebayeliu Tegene (1989) studied monetary explanation of inflation for six African countries
for the period 1960-1983.  According to the empirical results of this study, the monetary
" model is found to explain inflation. The empirical result therefore did not reject the

monetarist view of inflation.

A similar econometric study was conducted on the role of exchange rate and monetary policy
in the monetary approach to balance of payments in the case of Malawi by Exley B. D,
Silumbu (1995) using both annual and quarterly series. The study found that domestic credit
is revealed to have the expected negative impact (offset coefficient) followed by a positive
coefficient that suggests the effective use of selective credit policy stance favoring export
oriented plantation sector. The study also rejects sterilization operation from annually
estimated data but weakly accepted in the case of quarterly dis-aggregated data. He also
" conducted causality tests and found that it runs from credit to reserves when annual data is

used while the test reveals that it is from botn directions in the case of quarterly data.

An empirical study on MABP in the case of Zimbabwe by R. Dhliwayo (1996) failed to reject
the validity of the model. The study was made for the period 1980 to 1991 with quarterly
disaggregated series. The empirical results obtained in the study suggest that money played a

significant role in determining balance of payments. Thus the offset coefficient is found to



have the correct sign and magnitude  The paper concludes that given the assumption of stable
demand function for money, balance of payments disequilibrium can be corrected by financial

programming and money targe.ng.

Nyokawa (1997) undertaken an econometric study on the monetary approach to balance of
payments for Kenya for the period 1970-1995 using quarterly extrapolated data. - The study
concludes that the empirical estimate support the thesis of monetarist approach and the offset
coefficient. The result also suggest that causal relationship is one direction and that is

domestic credit drives reserves which support the validity of the model

Rigorous studies that directly focus on testing the validity of the monetary approach to the
balance of payments in Ethiopia is scanty or non-existing. Nevertheless, there are some

empirical studies done on certain issues using the monetary model.

Gamech (1993), as referred in Martha (1999), estimated a money demand function model with
gross domestic product as a scale variable, index of coffee production as a proxy for the effect
of monetization and expected exchange rate, as an opportunity cost variable. He found that
money demand is positively related to income, the price level and the rate of monetization and
negatively related to the expected depreciation or the exchange rate. He obtains high-income
elasticity of 1.2, owing to limitation in asset substitution and instability due to predicted

economic disorders.



Alemayehu (1996) studied adjustment and effectiveness of monetary policy in Ethiopia during
the period 1992/93 — 1994/95. He concluded that although the adjustrﬁent program was
. presumed to bring about improvements in the economy by pursuing tight monetary policy, the
effectiveness of monetary policy was constrained by some factors. These factors include
limited control of money by the authorities, feed back effects from foreign asset counterpart to
domestic asset counterpart, and lack of integration in information for policy formulation that

include timeliness and coverage of data base.

Another study by Ergete (1998) estimated money demand function for Ethiopia using
quarterly data for the period 1972(3) to 1995(4) by taking real income, the interest rate on
deposits and exchange rate premium. This econometric study using the Johanson (1988)
approach indicated that very low adjustment towards equilibrium and inflation has significant
effect in the short run. Moreover, the parallel exchange rate premium is found to have
significant effect on both the short and long run‘ demand for real money balances. The study

also failed to reject the existence of stable money demand function.

Yohannes (2000) conducted a1.1 empirical study on the dynamics of inflation for Ethiopia using
quarterly dis-aggregated data for the period (1970/71 — 1998/99) by employing the Johansen
procedure. He made use of different models to find an appropriate model that can predict or
explain inflation in Ethiopia. The empirical result suggested an upward slopping Phillips
curve from which the author concluded that apart from the emphases given to the demand
management polices should also be geared to address supply side problems. The argument of

inflation as a monetary phenomenon awaits the removal of rigidities that is prevailing in the



economy. Unlike the empirical findings of Abebayehu indicated above, this study seems to

cast doubt on the applicability of the monetary explanation of inflation in Ethiopia. -

As indicated in section 1.2 under statement of the problem, rigorous studies that are conducted
in testing the empirical relevance ot the monetary approach to the balance of payments in the

case of Ethiopia is scanty or non-existing.
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CHAPTER FOUR

MODEL SPECIFICATION, DATA SOURCES, AND
METHODOLOGY

4.1. Model Specifications

Proponents of the monetary approach to the balance of payments argu'e that balance of
" payments dis-equilibrium is essentially a monetary and not a real phenomenon, (see Polak;
1957, Johnson 1976, Hahn 1v77). "The medel postulates that balance of payments deficit is
the divergence between the growth rate of money demand and domestic credit creation. Given
the assumptions of the model (i.e. stable demand for money function, the purchasing power
parity condition and vertical aggregate supply function or full employment), an increase in
domestic credit creation'’ will cause an opposite and equal change in international reserves.
Testing the validity of this statement is possible by estimating a reserve flow equation, which

is taken to be a proxy for balance of payments.

Formulation of the simple r.caetary approach to the balance of payments model makes use of

the follow:ag sets ot equations:

The money supply (M°), which is the sum of the domestic component of money stock or

domestic credit (D) and the international reserve (R), is specified as

' domestic credit creationeis refereea Lo as the stock of claims of the banking system constituting both claims on
govermment and clauns on the private sector. It 1s the domestic component of monetary basc.



M =h(DHR) oo 4]

The long run money demand function (assumed to be stable) is positively related to domestic
price level (p) and real income (y) but negatively related to the opportunity cost of holding

cash or interest rate (r) is specified as a product

Monetary equilibrium requires equality of demand and supply, that is
M =L = RDHR) =pyr i, [4.3]
From the equilibrium condition, the fundamental- reserve flow equation would be specified as

AR = ALY, = AD oo [4.4]

The formal monetary approach to balance of payments model can be estimated using the
reduced form of the reserve flow equation. Most empirical studies conducted on both
developing and developed countries like Dhliwayo(1996) for Zimbabwe, Nyakawa:(1997) for
Kenya, Silumbu (1997) tor Malawi, and Macdonald and HolLiwood (2000) for Japan are
expansions of the model specified by Johnson (1976) that rests on the money supply identity,
stable demand for money equation and equilibrium condition in the money market.

Equation [4.4] implies that the balance of payméms, represented by changes in international

reserves, is the divergence between money demand and domestic credit creation. This
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proposition is the core of the model. Taking the difference of [4.4] and rearranging to express

these equilibrium situations in terms of the reserve flow equation may take the form

SR = p+ B, yB3 h+ B, 7+ B, %D ................................... [4.5]

Where the (.) over a variable indicates growth rates, H represents the money stock, h is the

money multiplier and the other variables are as defined earlier.

Equation [4.5] can further be simplified into an estimable form after being transformed into
logarithm. Tansformation 1s made (o avoid problems of normality in the data and for
convenience. Recent empirical studies like Silimbu (1997), Maclonald and Halliwood (2000)

applied the transformed form of [4.5] as specified in the following equation.

g—Aln R, =B, +BAln p, +BAlny, +BAlnk, +B Alny +B, %Aln S I [4.6]

However, estimating equation [4.6] would only tell information about the short run behavior
of the model while our interest is to know about the fundamental long run relationship as well.
The long run information is <ontuined in the error coirection term. Co-integration analysis is
therefore an appropriate technique to examine the potential long run relationship of the
variables mvolved in the model.  Moreover, in equation [4.6] the coefficient of domestic
credit 1s predicted to be negative one ( the offset coetficient).. Nevertheless in some empirical
studies this magnitude is found to be lower than the predicted value. Mguee (1976), as cited in

Macdonald and Halliwood (2000), argued this result arises due to the exclusion of the
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exchange rate variable from the model. In this study the above model is modified to include

long run analysis and the exchange rate variable. The model is

nfa, = Bo + Bip+ Bagdp+ Bar + Pamy HPsrert+ Bedes u ..., [4.7]

Where nfa is net foreign assets which is a proxy for balance of payments, p is the Addis Ababa
price index which is assumed to represent the country's price index as the national level price
index is not available, m is the money multiplier, r represents real deposit interest rate, gdp is
real gross domestic product which represents lhn; level of income, dc is domestic credit, rer is
real exchange rate and u, is the stochastic error term. Lower case letters are used to indicate

that the variables are in log form.

Theories of monetary approach to the balance of payments suggest that the coefficients should
indicate expected signs and magnitudes. The constant term of the model (o) is precficted to be
zero. The coefficients of domestic price and real income are predicted to be positive one
while the coefficients of interest rate, money multiplier and domestic credit are expected to be
negative. Moreover, the offset coefficient or coefficients of domestic credit is predicted to be

-1. The sign with respect to real exchange rate will be empirically determined in the model.

4.2 Data Sources and Transformation
4.2.1 Sources of Data

The data used i this study are collected from different institutions and secondary data

sources. Annual data on Gross Domestic Product (GDP) and quarterly data on manufacturing



public enterprises are obtained from National Accounts Units of Ministry of Economic
Development and Cooperation (MEDaC). Data on monetary statistics and exchange rates are
obtained from Annual and Quarterly Bulletins of the National Bank of Ethiopia and
International Financial Statistics database of the IMF. Quarterly data on the Addis Ababa
price index is collected form CSA. Both qualitative and statistical data, which are used for

generating quarterly data, and graphic as well as tabular presentations used in this paper are

either own computations or collected from various secondary sources.
4.1.2 Generating Quarterly Data

Gross Domestic Product (GDP)

The National Accounts unit of MEDaC has two annual series on GDP. The old series that runs
from fiscal year 1960/61 to 1992/93 and the new series that starts with fiscal year 1980/81
runs to-date. Our interest is to generate annual data for the study period 1967/68 — 1999/00.
Since these two series have major structural break, adjustment is made to revise the new
database backwards for the period 1979/80 to 1967/68. The adjustment is made as the
preceding year’s level is computed to be the ratio of the current year levél to one plus the

growth rate of the old series''

. After obtaining annual series for the period 1967/68 to 1999/00, attempts have been made to

disaggregate these annual data into quarterly series. The quarterly series is computed using

" GDp,, = (GDP,) / (1+g) : Where GDP, is the level of rcal GDP in year t and g is the growth rate in the old
annual scries.



coefficients that take into account seasonality of the data for the different sectors. (For the

detailed discussion on the coefficients and their computation see annex 1).

Quarterly dis-aggregated data on GDP for Ethiopia is not available. Yohannes (2000) tried to
generate quarterly GDP based on a technique t"rom Ichero Otani as applied by Ibrahim and
Teklewold (1991). He studied the quarteily contribution of each sector and came-up with
seasonality adjustment coefficients for each quarter. Based on these coefficients he
disaggregated the annual GDP of each sector into quarterly series using moving average

method.

Here we tried to study the behavior of seasonality fluctuations of each sector in its
contribution to the annual GDP'* The study is based on both qualitative (interview, informal
discussions etc with different people) and statistical information obtained from the different
units of CSA, Ministry of Agriculture, MEDaC and Development Bank of Ethiopia. The
Seasonal “uctuation of Agriculture, Manufacturing and the Distributive Services are studied

to arrive at seasonality adjustment coefficients for each sector and for the different quarters.

The quarterly coefticients for Agriculture are studied from the amount of labor exerted in each
activity on man-days data for which data on quarterly basis are available. The coefficients for
Industry are computed from quarterly compiled data on twenty-eight manufacturling public
enterprises by MEDaC. The coefficients for the service sector are computed based on the

sector’s credit disbursement [ om che banking system. These coefficients are computed for the
¥

"> T am indebted to my colleagues Tura kebede and Equar Desta who made a collaborative effort in studying the
seasonality adjustnient cocllicients for GDP. :



major contributing sub-sectors. According to the information obtained from CSA about 80
per cent of agricultural output are cereals so that seasonality of agriculture is represented by
production of cereals. Similarly, Industry is represented by the production pattern of the
twenty-eight manufacturing public enterprises. The service sector is also represented by the
distributive sub-sector, which accounts for about 15 % in the annual GDP. Other services sub-

sector is, however, equally divided into four quarters because it is less sensitive to seasonality.

Finally, the quarterly data for each sector is generated using their respective coefficients and
summed up in quarters as a flow Following [Bahamani-Oskooee, 1986) the flow quarterly

real GDP is disaggregated as QI + QII + QILL + QIV = Annual GDP."

Generation of Quarterly Data for Other Variables

Monetary data such as data on net foreign assets, domestic credit, money multiplier, and
interest rates'* are collected from National Bank of Ethiopia Quarterly and Annual Reports of
various issues. Data pertaining to price index is available on quarterly bases from CSA. The
data on real effective exchang: rawe is computed from International Financial Statistics
database. The index is computed by taking quarterly data on wholesale price index and

exchange rates of 13

3 The annual GDP is as compiled by MEDaC . | dis-aggregated this annual series into quarterly based on the
seasonality adjustment coefficients.

|+
100 Where i is the nominal

' Real deposit interest rate is computed based on the [ollowing formula R = ;
+

interest rate and I is the inllaton rate R is real deposit interest rate
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major trading partners of Ethiopia and applying weighted trade index to the base years of

1995.

The countries included in the computation are Belgium, Kenya, ltaly, France, Germany,
United States, United kingdom, S. Arabia, Netherlands, South Korea, Sweden, Japan and
India. The countries are selected by their weight of import plus export to total trade of
Ethiopia, and these countries have one percent and above weight. (For detail discussion on the

computation of RER see Annex I1I)

Limitations of the method

Although the method is believed to be more plausible in accounting for seasonal variations of
GDP for each quarter, it may have the following limitations

-1t applies constant coefficients over the study period

-1t ignores private sector contribution to industry

~The share of other sub-service sector is equally divided into four quarters

4.3. Econometric Procedures

The standard regression analysis requires that data series be stationary and therefore we have
. to test this requirement before we go into the estimation process (Thomas 1993). In empirical
studies with time series data stationarity '~ of the variables under consideration is crucial to
avoid problems of spurious regression, which may give very high R value and significant t-

ratios even with out true re;ationship among the variables. That is i’ non-stationary variables
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were regressed using OLS the r2sults obtained would be spurious which implies that the
variables have common trend in time and they may not have long run economic or causal
relationship.  For the classical regression model o hold all the variables involved in the

regression must be stationary.

Most time series of macroeconomic variables are non-stationary in which case the variables
may have consistent trend relationship rather than true or behavioral relations (Johansen,
1992). Although many economic variables exhibit long run trend movements, the literature
provides techniques to make a variable stationary, namely the Difference .Stationary
Technique (DST) which is making a variabie stationary by differencing and Trend Stationary

Technique (TST)'that deals with making a variable by de-trending.

The commonly used test for existence of unit roqt in the data is by detecting stationarity using
the Dickey-Fuller and Augmented Dickey-Fuller tests. The Dickey —Fuller test is used for
regression with random walk '’ by adding drift, and by both drift and a time trend. The ADF

is also based on the above except that it is augmented by a series of lags'®

!5 A stochastic variable is said to be stationary if its mean and variance is zero or at least constant over time and

the covariance between (wo i penwds should only depen:d on distance in iags rather than actual time at
\Vthh the covariance is Lompul(,d (Gujarati. 1993)
® Difference stationary and trend stationary techniques are key concepts in time series analysis. Thcsc concepts
can be illustrated using the following two rcgression models.
Y, = B, + By ttu, u, s in fact stationary with say mean zcro and variance o . the regression represents a TSP
if one subtracts the trend.(i.c BB, 1) from the equation. the resull is a stationary process. However, if Y = Y,
, = a-U, where « is a constant and UL is stationary with mean zero and variance o° we call such a process
difference stationary process.

17 Assume €, is a random scrics with mean u and variance o” . Then a process Y, is said to be random walk if Y,

=Y, +& Letusassume that Y, is zero . Then process evolves as follows Yl =¢ and Yo=Y, +€, =&, +&;

n

and so on. We can have then Y, = Z = Hence E(Y,) = u and var(Y,) = o°. Since the mean and variance vary

with time the process 1s non-stationary and it 1s random walk. (Maddala, 1995)
¥ The ADF is the t-statstic for the estimated v in the regression:  AX, = o +yXy oyt
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The augmentation is required to account for possible occurrence of autocorrelation (Gujarati,

1995).

Making a variable stationary by differencing only gives the short-run dynamics while our
" interest may be to know also about the long-run parameters. Non-stationary variables can be
stationary by differencing but in differencing the variable there will be loss of considerable
long run information. For this reason we appeal to the notion of co integration. Ci-integration
refers to a linear combination of non-stationary variables (Harris, 1995). The concept of co-
integration implies that (ime series variables may be non-stationary but their linear

combination can be stationary.

There are two procedures for testing the existence of co-integration. These are the Engle-
Granger (1987) two-stage procedure and the Johansen (1988), maximum likelihood estimation

procedure.

In the case of Engle-Granger two-stage IJ]’OCGC]L;I'G, if the variables involved are in the same
order (if all the variables are stationary in levels or by differencing once or so) then the first
step is to estimate the long-run static model and obtain the residuals. Test for stationarity of
the residual, which is the linear combination of the variables. If it is found to be stationary

then we say the variables are co-integrated or they have long-run relationship.

,U
+ Bi ZA YH + ¢, Where t is the time trend p is the number of lags ¢, is the stochastic error term and
i=2



The second step of this procedure is to estimate the error correction model (ECM). That is
regressing the first difference of the variables used in the static model with their appropriate
lags by including the first lag of the residuals obtained from the static model (in the first step)

as one of the explanatory variables.

This procedure has a number of limitations. These Weaknesses are: first, the residual obtained
in the first step is suspected to be spurious because it is generated from non stationary
" variables, second, this procedure does not require testing for the endogenity/exogeniety 1.e. the
procedure assumes a predetermined one way l‘c.}ationship. This procedure also assumes that
there is only one co-integrating vector. Nevertheless, it is possible that there could be more
than one co-integrating vectors, especially when more than two variables are regressed. This
method has no systematic procedure for the separate estimation of the multiple co-integrating
vectors. [Enders: 1995] The concept of a single co-integrating vector implies that there 1s only
one equilibrium relationship among the variables involved in the vector auto regression. In

the case of multiple co-integrating vectors however, there are more than one linearly

independent relationship.

The Johansen (1988) Maximum Likelthood estimation procedure is superior in the sense that
it overcomes the limitations of the Engle — Granger (1987) two stage procedure. The Johansen

(1988) Maximum Likelihood estimation circumvent the use of two steps estimations.

augmentation with lagged difference ensures the error terms are white noise. The ADF has the same asymptotic
distribution as DF statistics so the same critical value can be used.(Guyarati. 1995) .
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Unlike the Engle-Granger procedure, it does not require to establish a priori assumptions of at
most one co-integrating vector. It also aveids arbitrary selection of dependent and
independent variables. Testir:g the existence of co-integrating relationship is made on the
bases of vector error correction mechanism (VECM). It rests on appropriate statistics for
hypothesis testing for the number of co-integrating vectors. From these brief descriptions
about the two available procedures it is evident that the Johansen Maximum likelihood

procedure is superior in testing for co-integration.

In using time series data it is often assumed that data are non-stationary, (Harris, 1995). Given
the time series properties of our variables and the limitations of the Engle-Granger procedure,
. it is believed that employing the Johansen (1988) and Johansen and Juselius (1990)

Maximum Likelihood method is an appropriate procedure for this study.

Given the variables of our inwerest in equation [4.7], the Johansen procedure does not require
to pre-classify these variables as exogenous and endogenous The variables involved in the
model are nfa, p, m, .r, rer, gdp, and dc where the lower cases indicate that the variables are
transformed into logarithm. To apply the Johansen procedure we first represent these
variables in a vector form as X, and model it as unrestricted vector autoregression (VAR) with
k lags as follows

X, =BiXt- + Xzt oo A P Xk syDesUs oo [4.8]

Where Xi is an (nxl) matrix of variables, B’s are (nxn) matrix of parameters and U is

independently and identically distributed error term with mean zero vector and variance of



constant £ vectors; Dt represents a vector of constant, dummies and other unrestricted non

stochastic variables.

* The vector error correction model (VECM) can then be specified as:

AXy-TiAX + [HAX g +. o AT AX e +yDi  TIX g + Uy L
Estimated coefficients I" and I in equation [4.9] respectively represent short-run adjustments
and long-run information. Di represents vectors of intercepts and pre-determined and

restricted exogenous variables.

If the rank r of Il is zero. no stationary linear combination can be identified, i.e. no co-
integration exists among the variables under consideration. On the other hand if IT has full
rank, then it means that the variables are stationary in levels. The interesting case is when I1
has a reduced rank or when r is less than the number of variables in the regression. Thus I1
may be decomposed into o and 3 matrices. That is, IT = afy’, where B’ represents the
coefficients of r distinct co-integrating vectors that makes [’X; stationary and o represents

adjustment coefficients.

The number of co-integrating vectors can be identified using test statistics called A-trace and

A--max. These statistics are given by the following formula.(Harris, 1995)

Aiyace (1) = =1 Z In(1- 3 )

00



Z'HJ'HX (f', o Il) ~-TIn (/—;L, .,f)

where A; = eigenvectors, T = number of observations.
The trace statistic tests whether there is at most one co-integrating relationship while the

maximal statistics 1s used to test the null hypothesis that there are r — co-integrating vectors as

against the alternative hypothesis of r< |.
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CHAPTER FIVE

EMPIRICAL ANALYSIS
5.2. Unit Root Tests

As described earlier, most macro economic variables are not stationary. One popular test of
detecting stationarity of variables in time series econometrics is the unit root test. This test
helps to detect whether a variable is stationary or not. It also provides the order of integration
" at which the variable can be stationary."” if a variable is stationary in level, i.e. without any
differencing, then that variable is said to be intégrated of order zero or I(0). Similarly, if it

becomes stationary by differencing once, then the variable is said to be an I(1) variable.

Up on detecting the stationarity of the variables used in our model (equation 4.7), the Dickey-
Fuller (DF) and Augmented Dickey-Fuller (ADF) tests indicate that all the variables except

real interest rate are not stationary in levels. The test result is presented in table5.1 below.

' A process is said (o be integrated of order d. denoted as 1(d) . if it has to be differenced d, times before it
becomes stationary ( Thomas 1993)
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Fuble 3.1 Unit Root Test Result |

Nfa 0.44318 90 [ 234 o3y 0578 190 20.99 255 161
P 2.6836 102 .32 L8806 25956 | -1.61 160 0.64 067
Gdp -0.75881 R w86 1 0784 | 20204 | .82 4038 -18.8 322

| | |
R -2.2906 -1 L3 | 14081 {()u8s8 | -84 | 67 -8.4 -6.8
M -0.3303 223 5 00026 5844 | -2.06 [ -2.58 -1.69
Rer 01561 Al L2 SR 00964 | 135 ENE 110 -0.87
De %8377 04 N T a 3091 012 TR 169 -1.27
Anta 11193 ALaF i IS 7.2 23 75 123 -7.45
i
1 |
5 957713 L ST N9 5R269 | -74 [ 55 741 -5.93
Agdp 1199 ' di i 4 2973 | 5.6 [ 275 456 275
Ar S18.180 | P A o0 | RET | 918 138 118
! I
-13.091 IS R TNy T0078 | e 79 113 -9.85
11.646 2.1 I 87023 1 .-%.1213 | 92 87 9.16 3.67
12 2 30399

Table 5.1 uepicts unit root test result of all the variables included in our reserve flow equation

specification. The Dickev-tuiler ana Augmented Dickey-Fuller tests with and without a
constant and time trend as well as the decision criteria or critical values are provided in the
table, According to the test result reported in table 5.1 above, both the Dickey-Fuller and
augmented Ducky-Fuller tests ror unit root indicate that all the variables are not stationary if
no drift and trend are included in the test. 10 drift and time trend are included however real
domestic product and interest rate are stationary in levels while the rest of the variables are

non-stationary. If we take e first difference, all the variables with or without drift and time
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trend are stationary. Our variables of equation [4.7] are therefore a mixture of I (0) and I(1).
. Unlike the Engle-Granger nrocedure, the Johansen procedure allows to use the variables of
different orders, i.e. mixture of 1(0) and I(1) variables. Indeed it is possible to use a mix of
orders of variables in the Johansen likelihood procedure (Harris 1995 P. 80). The unit root test
result suggest that the Johansen Maximum liberated procedure can be employed to test for

existence of co-integration or it allows to run the vector autoregressive process.

5.2. Co-integration Analysis

Once we checked the order of integration we can now move on to test for the existence of co-
integration among the variables involved in our model. If computed Atrace and Amax values
exceed the critical values we may reject the null hypothesis that co-integrating rank r=0. The
Johansen test for existence of co-integration from equation [4.9] for quarterly data collected
for the period 1967/68 to 1999/00 suggest that there is one co-integrating vector. Which means
that in the long run the hypothesis of rank p=0 is rejected. The variables involved are co-
integrated means that they have long run behavioral relationships. As it is depicted in table
5.2 existence of one co-integrating vector is supported by both A-trace and A-max statistics.
Johansen and Juselius (1990) as referred in Dhliwayo (1996) recommended that the use of
both tests is important because the power ot'the trace is lower than that of the maxi;num eigen

value test.

Pcfiml test results of rank, o coefficients and 3 eigenvectors are presented in table 5.2 below.
The null for no co-integration is rejected at 1% percent significance level, which means that

there is one co-integrating vector implying the existence of one equilibrium relationship.



Table 5.2 Tests for rank, a coefficients and 3 eigen vectors using the Johansen method
a) Test of co-integration :

Jirace 95% | . Amax
p<=0 58.62%* 4573 143.5%* 1242
pa= | 32.49 394 84 .85 94 2
p<=2 23.76 33.5 52.36 68.5
p=E 15.47 27.1 28.6 472
p<=4 8.93 21.1 13.13 291
p<=5 405 141 421 154
p<=06 016 38| 0.16 38

Il
** Indicates rejection at 1% significance level

b) Standardized 3 eigenvectors

1 000 0.8563 [.071 -3.141 -6.717 -0.9004 4.634
0.4687 1.000 -2.963 -1.098 -0.6097 -3.841 -1.869
0.0206 | -0.1953 1.000 0.4725 0.0385 -0.3922 0.01338

-0.5807 -3.691 3.549 1.000 -4.705 18.57 -0.9739
-0.1140 -1.464 -1.473 [.980 [.000 5.246 0.1376
-0.0051 | -0.3247 0.1174 0.1931 0.1698 1.000 -0.0112
-0.2095 -3.313 15.62 9.157 -11.53 -12.06 1.000

b) Standardized o Adjustment Coefticients

nfa [-01197 [-00917 [09717 [-004778] 008165 | 04282 |0 00AT
dc 1001149 ]0.0175 -0.0733 | 0.0082 0.0021 -0.039 0.0002
m 0.01310 |-0.0011 |-0.0537 |-0.0052 | 0.0338 -0.0171 |-9.937
p -0.0084 | 00115 -0.3043 | -0.0098 | -0.0024 |-0.0339 |3.663
rer 0.0083 0.0045 0.1279 0.0089 -9.285 -0.0379 | -0.0002
gdp | 0.0089 0.0221 01301 -0.0054 | -0.0024 |-0.0131 |-7.121
r -0.1964 | 0.2413 0.1625 0.0552 -0.0255 | 0.0584 -0.0004

The VAR includes four lags in each variable and the constant terDiagnostic Tests

Vector AR 1-5 F(245.411) = 1.6613 (0.201)
Vector Normality chi(14) = 628.59 (0.042)*

Looking at the diagnostic tests, tests for vector serial correlation and normality are conducted
and the former does not detect problem at 1% significance levels. With regard to normality,
however, even if different transtormation mechanisms such as logarithm, square root or

moving average are tried normality did not improve. However by increasing the lag to nine
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the problems of normality has been eliminated. Other diagnostic tests are not provided here

because the test did not perform ti:em due to small sample size.

The Pcfiml software result presented in table 5.2 indicated that the null hypothesis of at most
one co-integrating vector (p=1) is not rejected at one percent significance level. Which implies
that there 1s one co-integrating vector. It follows then that the first column of the o matrix is

relevant.

Weak exogeniety test is also conducted by imposing a zero restriction on the o coefficients of
the first column using Likelihood Ratio Test. This helps us to write the endogenous variables
conditional on other variables in the VAR. The test for zero restrictions of oo matrix is referred

to as the test for weak exogeneity.

Table 5.3 Tests for zero restrictions on a coefficients for testing weak exogeniety

: nfa de m P |

aCoefficients | -0.119 0.012 10013 |-0008 0.009 | -0.196
Likelihood Ratio test | 6.382 | 5.362 3807 | 1181 |2466|3.167 | 12.50
Probability 0.000%* [ 0.021* [0.051 0277 [012 [0.075 |0.000%*

© ¥ Rejection at 5 percenl significance level
#* Rejection al 1 % per cent signific ance level

According to the result reported in table 5.3, the zero restriction on o coefficients is rejected
for the net foreign assets (nfa), domestic credit (dc) and real interest rate ( r ) variables but not
for the other variables. Hence, from the LR test result above it is evident that we may reject

the weak exogeniety hypothesis for nfa, (our dependent variable), dc and r. Nfa and real

-
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. deposit interest rate are rejected at 1% level of significance while domestic credit at 5%
significance level. This implies that we could have three equations for each endogenous
variable conditional on those exogenous variables. This would mean that the discovered long
run linear combinations might contain some important information, which can also explain the

behavior of domestic credit and interest rates.

In this particular case therefore we may have three normalizing possibilities.”® One
possibility, which is of our interest, is to normalize with nfa by conditioning on the other
variables. Thus, the single equation with the estimates of the long run coefficients,( in this

case they are elastic ties,) can be written as equation [5.1] below.

nfa, = 3. 141p; + 0.9gdp, —4.634r, —1.071m, + 6.717rer, —0.856dc; ...... [5.1]

Since we have only one co-integrating vector, the error correction term is the first element in
the o matrix presented in table 5.2(c) It measures the feed back effect or adjustment to
equilibrium relation to the variables in the vector. The magnitude of this term 1s —0.1197. It is
statistically significant at 1 % level of significance and its sign is as expected. The

negative sign indicates that economic agents adjust towards long run steady state by about 12

percent per quarter after a shock 1s injected. Despite its statistical significance however, the

magnitude of this term i1s low which implies that there 1s a very slow or weak adjustment

) « . . ~ . . ~ .
*? Normalizing in this contest refers to writhing the model in terms of dependent and explanatory variables



process to the long run steady state path. Hence the dis equilibrium can be fully adjusted in
eight quarters, with about 50, acjustment every year

The long run coetficients of the respective variables should be tested for their significance to
" determine which variable uniquely constitutes the co-integrating vector. Hence a zero
restriction is imposed on each coefficient and’ the vectors for Likelihood Ratio tests are

conducted. The result 1s summarized in table 5.4 below.

Table 5.4 Tests for Zero Restrictions on the long run parameters

s s e
3 Coefficients 1.000 0.856 | 1.071 -3.141 -6.717 -0.9004 | 4.634
LR tests 14.95 G.894 | G.191 5.545 24306 | 0.069 18.06
Probability 0.000%* | 0.344 | 0.662 0.185% 0.000%* 0.792 0.000**

* Rejecticn at 5% percent significance level
** Rejection at 1% significance level

* The test result in table 5.4 indicates that domestic credit (dc), money multiplier (m), and real
income (gdp) are not statistically significant in explaining net foreign assets in the long run.
The offset coefticient obtainea 1s ~0.856, which 1s very close to the expected one-to-one
offsetting coefficient of —1. Nevertheless, the signs of the long run parameters are as a priori
predicted by the monetary approach to the balance of payments model. The model assumes
that the balance of payments is positively related to the domestic price and real income, while
it 1s negatively related to interest rate, money multiplier and domestic credit. The empirical
result suggests that balance of payments is directly related to the exchange rate in the long
rum. Nevertheless, the effect of exchange rate adjustment to balance of payments depends on

the Marshall-Lerner condition.
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In the foregoing discussion of the Johansen procedure we saw that long run relationship exists
and proved to be significant The associated long run parameters are also determined and to
conclude the empirical analysis of the model we have to estimate the short run dynamics and
obtain the coefticient for I ‘s in equation [4.9] through the estimation of parsimonious vector

error correction model (( PVECM)

5.3. Error Correction Mechanism

But before we move on to the short run analysis, the zero restriction tests on o coefficients
indicated that there are three endogenous variables in our model. If we estimate the single
equation through OLS it may lead to simultaneous equation bias. In this case therefore we
appeal to the simultaneous equation estimation of net foreign assets, domestic crecllit and real

interest rates using the two stage least square (2SLS) estimation method.

The general unrestricted error correction specification of the two stage least square (2SLS)
+ estimation result in which net foreign assets, domestic credit and real interest rate are
endogenous is reported in equation [5.2]. But only the results for net foreign assets equation is
reported because our interest is not in the relationship of domestic credit and interest rate to
the specified exogenous variables. Equations of domestip credit and interest rate are reported

in annex [V,

In this two stage least squares estimation one period lag of each variable and the first lag of

the error correction term are included. However, the VAR process is done with four lags as



lag length above and below four were not significant. Since we are using quarterly data taking
four-lag length is equivaleit o one iag in annual series, which is expected. Equation [5.2]
below represents the 2SLS estimation of the general error correction representation for the

reserve flow equation, which also consists the effects of domestic credit and interest rate.

Anfa, = 0.038 + 0.2Anfa, - 0.42 Adc. - 0.004Ar; + 0.43Am + 0.07Amy - 0.28Arer

(0.65) (1.14) (-0 414) (-0.041) (0.69) 0.10) (-0.324)°
-1 .SZAI"EI].] = Usjw_\l.) - UOBA[I)” » ()SBAgdp "'O.S()S.L\f_jdl.)|_1 = 034VECM1_| ______________________ [5.2]
(-1.59) (0.81) (-0.05) (-2.39) (-1.15) -1.63)
The value in parenthesis 1s t-vaiues
o =0.5370
Diagnostic Tests
AR 1-2p = 0.397 [0.526] Vector AR 1-5 F(45,288) =21598[0]**
- ARCH chiy(4) =  9.027 [0.0604] Vector Normality = 96.32 [0.0] **
F form (1,113) =

0.36487 [5.552] Vector Xiy T (144,498) = 1.5078[0]**

** Indicates rejection at 1% level of significance

In the estimated equation, VECM,., stands for the first lag of the co-integrating vector for
international reserves or balance of payments specification. A is the difference operator
indicating first difference of the variables, other variables are as defined earlier.. AR 1- 2F(
0.397) [0.526] 1s the Breausch-Godfrey Lagrange multiplier test statistic .for serial
autocorrelation up to the second lag, ARCH is a test for autoregressive conditional
heteroscedasticity, normality X” is the Jarque-Bera test for normality, o is standard error of

the regression .

Since all the variables included in the general error correction representation in equation [5.2]
are stationary then the standard t and I ratios and other diagnostic tests are valid. The ECM

has the correct sign and 1t 1s statistically significant.
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But we cannot take this model as the final model of the reserve flow specification since there
are a number of statistically insignificant coetticients. The coefficients of domestic credit and
real interest rate are among those variables with small t values. Thus according to Hendry ‘s
general to specific modeling approach as rcl‘erret;l in Solomon Tesfay (1999) we have to leave
this over- parameterized equation and move on to a more parsimonious model. The

simultaneous equation framework is ieft and only the single equation framework is adopted.

Because, first of all, our interest is to estimate one variant of the monetary approach to balance
of payments (the reserve flow equation) and not in knowing about either domestic credit or
interest rate modeling, and hence we may not get meaningful domestic credit and interest rate
equations in the alternative simultaneous equation specification. Secondly, the estimated
domestic credit and interest rate equations could not pass constancy of parameter estimates,
1.e. in addition to other diagnostic test problems reported under equation [5.2]. . According to
Hendry (1988) lailure to pucs tue parameter constancy test in such simultaneous equation
estimations may be an indicative of taking the variables as exogenous variables in the system.
Moreover, Ericsson (1991), as cited by Dheliwayo (1996), has also pointed out that a more

powerful test for exogeniety is parameter stability.
To test for stability of parameters, the recursive graphs that plot sequential one-step ahead

chow test, and one-step ahead residuals for domestic credit and interest rate variables

corresponding to equation [5.2] are depicted in figure 5.1 and 5.2 below.
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Figure 5.1 Parameter Stability test for Domestic Credit in
estimation of equation 5.2
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Figure 5.2 Parameter Stability test for Interest Rate in two stage least square estimation of equation 5.2

As can clearly be seen in the plots (fig.5.1 and 5.2), the variables fail to pass’ parameter
stability tests. We can therefore assume that both domestic credit and interest rates are weakly
exogenous variables in the system. Hence we can safely specify the reserve flow equation
conditional on all explanatory variables (equation 4.7) and thus resort to single equation
estimation. The variables in the error correction system are all stationary because they are

differenced and hence OLS cat: be employed.
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The over parameterized short-run dynamics reserve flow equation of our model can generally

be specified as equation [5.5] as tollows.

A k K k k
Anfa, =B, + Z B, Anfa, | + Z B,Ade, . + Z B,Am, | + Z B,Ap, ; + ZBS/_\rerl__i +
= =0 =

1=0 i=0

k k
> BeAgdp, + Y ByAr +Bye it Ui [53]

=0 i=l

Where Anfa, is changes in log of international reserves or balance of payments, k is the
number of lags used, € 's are the residual of the restricted vector or the error correction term
and the other variables are = dciined earlier. The model reduction process with the single

equation like equation 5.2 is estimated for nfa using OLS. Unlike in the two-stage estimation

case here both domestic credit and interest rate are entered as exogenous variables.

Starting with nine lag lengths difference of each variable of the over parameterized error
correction model is tried according to Hendry’s general to specific approach to get the most
parsimonious dynamic reserve flow equation using the t-tests against the information from
each lagged variable.  After a series of eliminations of insignificant variables, the
parsimonious short run dynamics final result is obtained. The preferred result is p.resented in

table 5.5 below.
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Table 5.5 Regression Resuit for Short run Dynamics of the Reserve Flow Equation..

S lCoeffiient . isalee
T 067378 3202 00
[ 036332 3500 0.000
113982 3.456 0.000
14134 2279 0.025
11747 2382 0.019
19645 2489 0.014
15044 1673 0.097
6.0288 1313 0.000
-1.6531 5.490 0.000
0.14230 2101 0.034
12,0807 4441 0.000
1 12609 1365 0.000
T, 078205 3.401 0.000

Diagnostic Tests

AR 1-5F(5,104) =12974 ]0.2908]

ARCH 4 F(4,101)= 2109 [0.0839]

Normality 2(2) =47.79  [0.0193]

RESET F (1,108) = 0.4332  [0.5118]

R*=0.4556 DW= 190 o=04395

Values given in squarc brackets are the ;--obebilities of diagnostic tests.

In the process of obtaining the preferred parsimonious model, the t-value for significance of
individual variables and F-test for model reduction were used as criteria in dropping
insignificant variables. The VECMI_I stands for the first lag of the co-integration vector for the
reserve flow equation, which indicates the long run feed back effects or adjustments of the

error.

A new test of Ramsey’s RESET is included as model evaluation as shown in the diagnostic
test. The diagnostic tests detect no problems. The F tests for the joint significance of
coefficien:s strongly suggest that the null hypothesis that all coefficients are zero at the same
time is rejected. Despite the fact that we have time series regression equation, the R? value of

about 46% suggests that the reserve flow equation is not sufficiently explained. The estimated
£g q p
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coefficients are statistically valid since the residuals are suggested to have all the required
properties. These properties include no evidence of serial autocorrelation, the presence of
autoregressive conditional heterosedaticity in the residuals is also rejected, no problem of
misspecification and functional forms. Generally the diagnostic tests are Guassian except the
rejection of normality at 5% significance level. Following Harris, 1995 we can say the result is

satisfactory.

Lagged values of the dependen* variable (reserves) are found to be significant that may
suggest two implications. One could be that if previous period reserves were good (increased)
then it may result in that the country gains credit worthiness so that current reserve may
. Increase. Secondly, it may also imply that if previous period reserves were high there would
be increased import of intermediate imputes so that there will be an increase in the production

of tradables that ultimately lead to increase in reserves.

Domestic price, interest rate and the money multiplier are found to be statistically significant
in the short run, but the expected negative signs of the multiplier and real interest rate are
rejected. This may imply that the variables have limited power of explaining reserves due to
the shallowness of the financial sector development and low degree of monetization of the
Ethiopian economy. The above preferred model also suggest that real effective exchange rate
is statistically significant in the short run but with switches in signs. Its one-quarter lag bears
the correct expected negative sign, while the second lag indicated a positive relationship.

Since the sign with respect to exchange rate change is an empirical issue that depends on the
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Marshall-Lerner conditions, the switch in signs in the short rum may suggest that the effect of

exchange rate is ambiguous.

The effect of real income 1n tie shiort run on balance of payments is mixed. One-quarter lag of
real gross domestic product indicates a significant and positive coefficient as predicted by the
model, while the eighth lag however become significant but negative. The positive
coefficients may suggest that the increase in income did not leak out in import and hence draw
down in reserves. On the other hand, the negative coefficient may suggest that previous
period increase in income may lead to increase in imports in the current period and hence

decline in reserves.

The coefficient of the error ~orrection term is negative and statistically significant implying
provision of powerful support for co-integration. It gives a measure of the average at which
" reserve flows adjust to the dis-equilibrium condition and about 78 percent of the adjustment in

reserves in the short run is made in one quarter.

Finally, the preferred model indicates an expected negative coefficient for domestic credit but
the model’s central postulate of one-to-one offsetting coefficient is not consistent Instead the
result indicates an overstated coefticient, implying that increase in domestic credit deteriorates

balance of payments by more thar the increase in domestic credit.
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5.4. Causality Tests

One very important issue in verifying the validity of the monetary approach to the balance of
payments model is the direction of causation between reserve flows and dom(;,stic credit
creation. The most popular test in checking causality 1s the pair wise Granger causality test.
The procedure we applied in testing the causality of these two variables is based on the

_ following null hypothesizes. The hypothesis and the test results are presented in table 5.6

Table 5.6 Eviews T'est Result of Causality

126 8256 0.004

DC does not Granger cause

NFA does not Granger cause DC 126 0.007 0.930

According to the test result provided in the table above, the null that “Domestic Credit does
not Granger Cause Reserve tlows” is rejected at 1 percent significance level and hence the
+ direction of causality is from domestic credit to reserves, which confirms validity of the

monetary approach to the balance of payments model
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CHAPTER SIX

CONCLUSION AND POLICY IMPLICATIONS

6.1 Conclusions

This paper has attempted to empirically examine the relevance of the monetary approach to
the balance payments model in the case of Ethiopia. The study is undertaken on quarterly data
collected for the period 1967/68 (1) to 1999/00 (4). The Johansen (1988) Maximum
* Likelihood estimation technique is employed in the study — Our interest was to estimate one
variant of the model (the reserve flow equation), which indicates the overall balance of
payments effects of the variahles included in the model; namely net foreign assets, domestic
credit, domestic price, real gross domestic product, real exchange rate, real interest rate, and

the money multiplier.

Given the time series properties of the variables, both the vector autoregressive (VAR) and the
short run dynamics error correction models were estimated to verify the validity of the
monetary approach to balance of payments model. Accordingly, the empirical result
suggested that the variables are co-integrated in the long run as indicated by a rejection of the
" null hypothesis of zero co-integrating vector. Existence of one co-integrating vector is failed
to be rejected by both A-trace and A-max statistics. The error correction coefficient is also

found to be statistically signiticant and correctly signed.



The long run reserve flow (balance of payments) equation was estimated and the result
suggests that only exchange rate and real interest rates are statistically significant. However,
* all the variables involved in the model have exhibited the correct signs as predicted by the
monetary theory. The monetary approach to the balance of payments model predicts that
balance of payments is positively related to real income and domestic price while it is
inversely related to interest rate, money multiplier and domestic credit. The sign with respect
to the real exchange rate is however an empirical issue and hence the evidence here indicated

that it is positive in the long :.n wiile it is mixed in the short run.

Balance of payments is found to have significantly explained by its lagged value. This may
suggests that increase in previous quarters reserves may lead to an increase in current period
reserve through its impact on credit worthiness of the country and increase in the production

" oftradables that ultimately may lead to build-up in reserves.

The empirical result seems to support the model prediction of unitary elasticity of domestic
price in the short run. Real > chaige rate is found to be significant both in the long and short
run analysis of the model. In terms of its sign it was positive in the long run and switched to

negative in the short run with one-quarter lag and immediately switched to positive after two
b 3

quarter lags. This implies the general consensus among economists regarding devaluation that

it has a negative eftect in the short run, but in the median and long run devaluation improves

balance of payments as summarized by the J-curve effect. Although Ethiopia's financial sector

is shallow and capital and money markets are not developed, interest rate is found to explain

balance of payments both in the long and short runs, but the short run sign is inconsistent in
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the model. Real income is predicted to have a positive sign unitary coefficient in the model.
The Empirical evidence, however, suggested consistent sign but failed to verify the.magnitude

in the long run. In the short run, however, there is a switch in sign

The undeilying key proposition of the model is that a change in the domestic credit will result
in an equi-proportionate change in reserves or balance of payments. The most critical issue in
versifying the monetary approach to balance of payment model is then predicting unitary
elasticity for domestic credit. or the offset coefficient. The empirical results suggested that
both in the long and short runs the sign is found to be consistent as predicted. With regard to
the offset coefficient however it was insignificant in the long run while significant in the short
run but the predicted one-to-one relationship is rejected. The unitary elasticity of the offset
coefficient is overstated fro.a he predicted value. The empirical test on the offset coefficient
for many «leveloping and developed countries was mixed (see Pilbeam, 1998, Hallwood and
Macdonald, 2000). In some instances it is found to be under the predicted value and in others
it becomes above negative one in absolute terms. The reasons why this coefficient is higher
than predicted value, as argued by researchers, are exclusion of exchange rate expectation
from the model, sterilization practices of central bank and simult.’aneity biases in the variables
under consideration. In fact, even if the simultaneity bias is accounted for, the exogeniety
assumptions of real income, price, interest rate, and exchange rate, in the real world is not

justified (see Macdonald an lallwocd, 2000).

To account for the simultaneity bias the two stage least square estimation method was

conducted. The result suggest that the authorities have been practicing sterilization as

o0
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indicated vy a significant coefficient of the net foreign assets in the two stage least square

estimation of domestic credit. The estimation result is reported in annex [V

Causality tests between domestic credit and net foreign assets based on the Granger causality
procedure support the monetary approach to the balance of payments that causality is from

domestic credit to reserves.

6.2. Policy Implications

The purpcse of this paper has been to empirically test the validity of the monetary approach to
the determinants of balance of payments in t.he case of Ethiopia. The empirical result
suggested that money plays significant role in explaining balance of payments. This implies
that the monetary authorities have to pay attention in controlling domestic credit creation in

order to improve external imbalance.

Apart from tight monetary and fiscal policies, other reinforcing policies that induce export
diversification and build up in reserves by improving supply side rigidities have to be

implemen:ed.

The MABP relies on certain assumptions the plausibility of which in the Ethiopian context is
questionable. Insignificance of interest rate and money multiplier as well as their inconsistent
signs seem to be the reflection of this fact. To this end, financial sector development and

monetary deepening would increase the applicability of the model. It also enables the
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authorities to implement indirect monetary policy instruments so policies have to be geared

accordingly.

39



BIBLIOGRAPHY
Abebayehu Tegene, (1989) “The Monetarist Explanation of Inflation: The Experience of Six

African Countries” Journal of Economic Studies, vol. 16, no, 1.

. Aghevli, B.B and M.S, Khan, (1977):"The Monetary Approach to Balance of Payments

Determination: An Empirical Test". Monetary Approach to the balance of payments,

International Monetary Fund: Washington DC.
Alem Abraha, (1996), "Trade Liberalization and External Balance in Ethiopia" In Taddese

abadi and Tekie Alemu (eds). ,Adjustments in Ethiopia: Lessons for the Road Ahead.

Addis ababa: A.A U, Printing Press.

Alemayehu Azeze (1993) Determinants of Money Supply in Ethiopia, Msc. Thesis Addis

Ababa University, Addis Ababa
--------------------- (19990), "Adjustments and the Effectiveness of Monetary Policy in Ethiopia

(1992/93-1994/95)" In Taddese Abadi and Tekie Alemu (eds). ,Adjustments in Ethiopia:

Lessons for the Road Ahead, Addis Ababa: A.A U, Printing Press.

Argy, Victor, (1977), "Monetary Variables and the Balance of Payments" Monetary

Approach to the balance of payments,: International Monetary Fund: Washington DC

Asmerom Kidane (1997) Exchange Rate Policy and Economic Reform in Ethiopia, AERC ,
Research Paper No.54. Nairobi
Bahmani-Oskooee, Mohsen (1986) "Determinants of International Trade Flows: The Case of

Developing Countries" Journal of Development Economics , vol. 2, pp. 107-123, North

Holand
Befekadu Degfe (1991) " The Exchange Rate of the Birr: Recent Experience and Policy

Options" Ethiopian Journal of Development Research, vol... 13, no.1

Y0



Befekadu Degfe and Berhamu Nega (eds) 1999/2000 Annual REport on the Ethiopian

Economy vol. | 1999/2000
Bernhanu Nega and Seid Nuru (1999) "Macroeconomic Performance of the Ethiopian

Economy" In Alemayehu Geda and Berhanu Nega (eds)The Ethiopian Economy

Periormance and Lvaluation, Prodeedings of the Eighth annual Conference on the

Ethiopian Economy Oct 30 -1™ Nvember, 1998, Nazreth
P )

Bilson, J.K.O,,(1984), The Process of Balance of Payments Adjustments :paper presented on

Seminar on the role of the International Monetary Fund in the Adjustment Process, IMF,

Washington D C.

Bird, Graham (1978) The International Monetary System and the Less Developed Countries,

Macmillan: London

Charemza, W.W. and D.F. Deadman (1992), New Directions in //econometric Practice:

General to Specific Modeling, co-integration and vector auto regression, Edward Elger:

Aldershot

Derrese Degela (1996) The Parallel Exchange Rate and the Premium in Ethiopia, Msc Thesis ,
A A U., Addis Ababa.

. Dhliwayo, Rogers, (1990), The balance of Payments as a Monetary Phenomenon: An

Econometric Study of Zimbabwe’s Experience, AERC research paper no.46:Nairobi,

Elias Loha (1993), Balance of Payments of Ethiopia: Concepts Methods and their Relations

with the National Accounts paper presented on seminar on economic analysis and

plann:ing organized by MOPED, A A,

Enders, Walter (1995) Aplied Econometrics Time Series, John Wiley & Sons, New York




Ergete Assefa (1998) An Error Correction Approach to Money Demand: The Case of Ethiopia
Msc Thesis AAU
Eshetu Chole and Mekonnen Taddese (1993) " Macroeconomic Performance of the Ethiopian

Economy" In Mekonnen T (ed.) , The Ethiopian Economy Structural Problems and Policy

Issues, AAU Printing Press

Field, A (1998) International Economics. Irwin:New York

Fleming, J. M. and Lorette Boissonneault,(1977), "Money Supply and Imports “Monetar

Approach to the balance ol payments, International Monetary Fund, Washington DC,

Gebrehiwot Ageba (2000) © The Case of Capital Market Development in Ethiopia" In Assefa

etal eds. Towards Promoting Capital Market in Ethiopia: Opportunities and Challenges,

Mekelle University , Mekelle

Guitian, M (1977), "Credit Vurses Money as an Instrument of control " ,Monetary Approach

to the balance of payments. International Monetary Fund, Washington DC,

Gujarati, D.N. (1995) Basic Econometrics , McGraw Hill : New York

Hahn, F H. (1977), "The Monetary Approach to the Balance of Payments" Journal of

International Economics, 7 pp 231-249

Haile Kebret (1994) " Is the Ethiopian Birr Overvalued? : A Preliminary Assesment and

Policy Implications " in Mekonnen T. and Abdulhamid B. (eds) The Ethiopian Economy

Problems of Adjustment: Addis Ababa.

* Hallwood, C.P. and Ronald Macdonald (2000), International Money and Finance 39 ed..
Masachusate: Walkwell Publishers.

Harris, Richard (1995) Using Co-integrauon Analysis in Econometric Modeling, Prentice

Hall: New Yorl

92



Hussain, M. N. (1999) “The Balance of Payments Constraint and Growth Rate Differences

among African and East Asian Economies” Africa Development Review, vol. 11, No. 1

_ Ibrahim Abdulahi and Teklewold Atnafu (1991) " The Monetarist Explantion of Inflation: The

Ethiopian Experience" Research Paper Submitted to Eastern Africa Economic Review ,

National Bank of Ethiopia, A A

International Monetary Fund International Financial Statistics various issues

Johnson, H G.(1977), "The Monetary Approach to the Balance of Payments", Journal of

International Economics, 7 pp 251-268

Khan ,M and Malcolm D Knight (1991), "Stabilization Programs in Developing countries: A

Formal Framework" Macroeconomic Models for Adjustment in Developing Countries

IMF. Washingto DC
Khan, M,,(1977), "Determination of the Lalance of payments and Income in Developing

Couniries", Monetary Approach to the balance of payments, [nternational Monetary Fund

Washington DC,

Khan, M S | P.J. Montiel and N.U Haque. (1991), Macroeconomic Models for Adjustment in

developing Countries, IMF. Washington DC.

nd

Maddala, G.  (1992), Introductory Econometrics, 2™ ed, Macmillan: New York

Martha Kibur (1999) The Income Velocity of Money: The Ethjiopian Case 1960- 1998 Msc.

Thesis AAU

McCombie, J. S. L. and A P. Thirlwall (1994) Economic Growth and the Balance-of-

Payments Constraint, St. Mattrins: New York

Ministryof Finance (1999) Preliminary Debt Strategy Report Paper presented on the Debt

Strategy Workshop, March 15-24,1999. AA



National Bank of Ethiopia Annual and Quarterly Bulletins - Various Issues

Nyakawa,O.J. (1977) The Monetary Approach to the Balance of Payments in Kenya: An

Econometric Study 1970to 1995, MA Thesis, University of Nairobi,

PFP Ethiopa Structural Adjustment Facility - Policy Framework Paper 1992/93 -1994/95EBD

92/238, Oct. 1991,

. Plibeam, K. (1998) International finance.2™ ed., Macmillan Business: London

Polak, J.J and Lorette Boissonneault, (1977), "Monetary Analysis of Income and Imports and

Its Statistical Applications", Monetary Approach to the Balance of Payments,

International Monetary Fund. Washington DC,
Polak, J.J. and Victor Argy, (1977),"Credit Policy and the Balance of Payments", Monetary

Approach to the Balance of Payments, International Monetary Fund. Washington DC,

Polak, J.J.(1997), “The IM/" Monetary Models: A Hardy Perennial" Finance and
Development. December.

--------- (1977), "Monetary Analysis of Income Formation and Payments Problems" Monetary

Approach to the Balance of Payments”, International Monetary Fund. Washington DC,
" Prais, S.J.(1977), "Some Mathematical Notes on the Quantity Theory of Money in an Open

Economy", Monetary Approach to the Balance of Payments. International Monetary

Fund. Washington DC,

Rhoomberg, Rudolf, (1977) "Money Income and the Foreign Balance Monetary Approach to

the balance of payments. International Monetary Fund. Washington DC,

Roderic, Dani (200) Development Strategy for the Next Century Paper prepared for

Conference on Developing Economies in 21% Century IDE. January 2000, Japan
¥ p

Seid Nuru (2000) Determinants of Growth in Ethiopia, Msc Thesis, AAU, Addis Ababa

94



Stlumbu, E.B.D.. (1997). The role of exchange rate and monetary policy in the monetary

approach to the balance of payments :Evidence from Malawi ,AERC Research paper 39,

Nairobi :

Sodersten, B. and Geoffrey Reed (1994) International Economics.3"™ ed. Macmillan :London

Solomon Tesfay (1999), Modeling Aggregate Private Consumption Behavior in Ethiopia, Msc

Theis AAU

Tekle Berhan G Michael (1992) The Birr at the Crossroad, Birritu bulletin No, 52, National

Bank of Ethiopia

" Thomas, R. L. (1993) Introductory Econometrics: Theory and Applications, 2™ ed.. Long Man
London.

Umo, UlJoe and Tayo Falkeysi (1995) Profiles and Determinants of Nigeria's Balance of

Payments: The Current Account Component, 1950-1988, AERC Research Paper no. 40,

Nairobi

Williamsons, J (1983) The Open Economy and the World Economy @ A Textbook in

International Economics : New York, Basic Boods

World Bank (1998) Ethiopia: Social Sector Report,

--------------- (1998/99) Develonment Report

Yohannes Ayalew , (1994) Inflow of Foreign Exchange as a challenge to monetary Policy and
Sustained Balance of Payments in Ethiopia. In Taddese abadi and Tekie Alemu (eds),

Adjustments in Ethiopia: Lessons for the Road Ahead, A A U, Printing Press: Addis

Ababa.

-------------------- .(2000) Dynamics of Inflation in Ethiopia. MSc Thesis, A.A.U.

Y5



Annex-1 A Simpie Mathematical Derivation of the Marshall-Lerner
Condition

The current account is defined as

CA=X-M.........................[A1]
Where X and M respectively represent exports and imports. Given the assumptions of the
model that both domestic and foreign prices are fixed and any changes in relative prices are
due to changes in nominal exchange rate; i.e.

CA=PX, -EP'My ... ..............[A2]
Where P and P* stand for domestic and foreign price levels, X, and M, represent the volume
of exports and imports, respectively and E is the nominal exchange rate or the domestic

currency unit per unit of foreign currency.

By making simplifying assumption or indexing; prices as P = P' = 1, then equation [A.2]
becomes

CA=Xy-EMy ..o [A3]
Taking the total difference of [A 3] and dividing through out by dE (changes in the exchange
rate) gives

dCA  dx  LdM
dE  dE  dE

o N | !

Defining elasticity of exports as the ratio of percentage change in exports to that of percentage

change in exchange rate and the elasticity of imports as a ratio of percentage change in

" imports to percentage change in exchange rate, we get

and
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dX Ll

= o K= P B e e e s AL

L Ly [a.2]
dM I Al

m=——— dM= -nu—M . ... ... A6

LT L [A.6)

Substituting [A.5] and [A.6] for dX and dM into [A.4] yields

dCA

X
=(Me— ) FMuM-M AT
JE M /;.) 1 [A.7]

Dividing cach term by M and assuming that the current account is initially in balance that

implies X = EM, then [3.7] becomes:

a’(__‘,A = A Tne -l [A8]
dlM 1M

dCA .
— =MMy *MNm-1) ... [AD
AL (Ms +n ) [A.9]

Equation [A.9] shows the Marshall - Lerner condition, which implies that if the sum of
elasticity of exports and imports exceeds unity then we say that devaluation improves the
current account balance. Conversely, if the sum of the two elastic ties is less than one, then

we may conclude that devaluation worsen the current account.
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Annex II. Methods of Quarterly Dis-aggregation of GDP Data

Agriculture Sector

Ethiopia's GDP is believed to be highly affected by seasonality of agricultural harvest. This is
mainly due to the fact that agriculture is rain fed. The structure of agricultural. harvest is
divided into main harvest, which accounts about 95 per cent of the total agricultural GDP, and
the Belg harvest that accounts for the balance. According to information obtained from CSA,
any thing harvested between September and January is classified as main harvest: and the rest
are Belg harvest. Moreover, a survey by CSA has also suggested that about 80 percent of

agricultural GDP are cereals.

Studying the behavior of quarter!y contribution of the Agriculture Sector to the total GDP is
' computed based on the amount of labor exerted to each activity in the production of cereals
for which data is available. The data and the computed coefficients are presented in the
following table.

Table Annex -11(a). Labor Requirement for different activities for selected cereals

(in man-days)

Barely | Wheat | Teff | Maize Sorghum | Average | Ratio
1" Plaughing | 4 4 5 7 5 5 0.075
2" Plaughing | 4 4 5 7 5 5 0.075
3" Plaughing | 3 3 5 3 - 3 0.045
Planting,
sowing, !
covering 4 | 4 6 | 8 4 5 0.075
1" weeding 15 } 22 20 | 24 18 0.268
2" weeding - | - - 24 7 o 0.089
Harvesting 13 |18 18 E 9 13 0.194
| |
Threshing : '
widowing { ‘
‘| (shelling) 7 10 17 19 9 12 0.179
Total 50 154 78 88 63 67 1.00

Source: CSA, Development Bank of Ethiopia, and l.\flmis;try of Agriculture

The allocation of each activity to each quarter and the derivation of the coefficients are

performed as follows: These coefficients give the quarterly weights of agricultural output.
July, August & September (QI} = Sowing & 1" weeding

October, November & December (QII) = 2™ weeding & Harvesting

January, February & March (QIII) = Threshing

April, May & June (QIV) = Plaughing (1, 2" & 3"




For each quarter the coefficients are:
QI=0.075+0.268 = 0.343

QI =0.089 +0.194 = 0.285

QII=0.179
QIV = 0.075 + 0.075 +0.045 = 0.195

Since the Belg season (small rain season) is very small, about 5%, relative to main season, it is
ignored.

Industrial Sector

The coefficients for seasonality of industry in the total GDP are computed from quarterly
production data compiled by MEDaC on twenty-eight manufacturing public enterprises for
+ which data is available since fiscal year 1993/94. These coefficients are presented as follows

Table Annex- 1l (b) Quarterly Manutacturing Sector GDP and corresponding ratios

Qrarter ~ Total Ratio
Q1 1162178 0217
QIl 1385103 0.259
QIII 1412160 0.265
QIV |38884 1 0.259

Total 5348282 1.000

Source: MEDaC

Services Sector

The quarterly seasonal adjustment coefficients are calculated for the distributive sub-service
sector based on loan disbursement from the banking system. The distributive sub-sector
includes trade, hotels and re<t~urz:its, and transport and communications. The distributive sub-
_ sector accounts for about 15% of the total service sector’s GDP. It is also believed that the
distributive sub-service sector actively uses bank credit in the form of overdraft facilities and
term loans. The time series quarterly disbursement of bank loans to the distributive service
sector is available from the quarterly bulletin of National Bank of Ethiopia and data from
1985/86 to-date are used For Other Services, however, the annual data is equally divided into
the four quarters because this sub-sector is beloved to be less seasonal sensitive.
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The average quarterly loans disbursed as well as the corresponding ratios are provided in the
. 21
following table”’

Table Annex- 11( ¢ J)Average Quarterly Disbursement for Distributive Services and computed

coetficients.:
| Distributive Services | QI Ratio | QI Ratio | QI Ratio | QI Ratio
Domestic trade 458 0.164 | 3351.5|0.377 | 270530304 | 13686 |0.154

International trade [ 791.4 10184 | 10064 | 0.234 1476.2 10344 | 10198 | 0.237
Hotels & Restaurants | 3002 | 0.258 | 314.7 0271 247 4 0212 | 2998 0.257
Transport & Comm. | 4591 : 0.198 | 5986 | 0.258 566.4 | 0.244 | 693.1 0.299

Average Ratio | 0.201 0.285 0.276 0.237

Other Services | 0.25 | 0.25 0.25 0.25

Source: National Bank of Ethiopia Quarterly Bulletin various issues

After getting the coefficients for agriculture, industry and service sectors for each quarter , we
multiply the annual GDP by each coefficient to get quarterly sect oral values and then add
them to generate the quarterly annul GDP.

* 2 'The other sub-service sector includes banking and insurance, administration. defense, justice, education , health
and the like.
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Annex III Computation of Real Effective Exchange Rate Data

The data for the construction of r2al effective exchange rate is obtained from various sources.
Exchange rate and wholesale prices are obtained from International Financial Statistics
monthly database, March 2000 issue. Trade weight is computed from the direction of trade of
Quarterly Bulletin of NBE. The base year is taken to be 1995 as this year seems to be normal
in that there was no war or drought in the country. ‘

[t is very difficult to include all trading partners of Ethiopia in the study. Therefore partners,
which has one percent and above of import plus export to total trade of the country are
selected. Accordingly thirteen countries are included in the study. Jointly these countries
account for about 80 percent of the total trade. The countries and their corresponding weight
is presented in the following table.

Table Annex Il Trade weights of selected countries

__Name of country Weight

 Belgium 0.0239
Germany 0.1538
India 0.0195

taly 0.1068
Japan 0.0153
Kenya 0.0221
Korea 0.0863
Netherlands ~0.0327
France 0.0274
Saudi Arabia 0.1205
Sweden 0.0186
UK 0.0454
US ~0.0906

After collecting the data the nominal effective exchange rate is computed as follows. The
nominal eifective exchange rate is defined as the weighted average of exchange rate of the
domestic currency per a unit foreign currency as

NEER = > Wjilji



Where Wj; = trade weight of country j at time i

Eji = nominal exchange rate defined as domestic currency per a unit of foreign
currency
N =number of trading partners

The real effective exchange rate is computed by deflating the NEER by the ratio of relative
prices of tradable to non-tradable. In choosing the relevant price index we take the whole sale
price index where available as a proxy for price of tradable. In the absence of whole sale price
we take the CP1 . The REER is then calculated using the formula:

" ) ',
REER = " Wjilji /—

i

*

Where Fi = Whole sale price index of partner countries

Pi = CPI of Ethiopia proxy by the Addis Ababa price index.
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Annex IV General Unrestricted Error Correction Specification
of the two Stage Least Square (SGS) '

Annex IV (a) Two stage Least Square Equgation fof Domestic Credit

Variable Coefficient T-value

DLDC_1 -0.125 -1.206

DLNFA_ 1 -0.040 -2.344

DLR_1 -0.005 -0.596

DLm 0.018 0.303

DLm_1 0.009 0.14

DLp 0.032 : 0.504

DLp_1 0.054 0.867

DLRER 0.036 0.432

DLRER_1 0.034 0.377

DLRGDP -0.011 -0.348

DLRGDP_1 0.012 0.404

VLNFA 1 0.048 2.465

Constant 0.037 6.614

DI ;

a=0.0508911 RSS = 0.2952492207

AR 1-1 F(1,113) = 2.4361 [0.12] Vector AR 1-5 F45,288) = 21598 107 **
Normality Chiy(2) = 41 304[0.] * Vector Normality = 26.32 [0] **
Hetro F(1, 112) = 0.0084 [0.927] Vector Xiy F(144,498) = 1.5073 [0] **

Annex IV (b) Two stage Least Square Equqation for interest rate

Variabl Coefficient t-value

DLDC 1 -0.140 -0.147

DLNFA_1 -0.062 -0.373

DLR_1 -0.426 -4.789

DLm -2.669 -4.486

DLm_1 -0.869 -1.317

DLp 0.200 0.322

DLp_1 -0.425 -0.688

DLRER 0.668 0.808

DLRER_1 -0.464 -0.521

DLRGDP -0.779 -2.395

DLRGDP_1 -0.073 -0.245

VLNFA 1 0.020 0.102

Constant 0.023 0.424

4 =0.502245 RSS = 28.75646374

AR 1-1 F(1,113) = 15.042 [0.00]** Vector AR 1-5 F45,288) = 21598 [0] **
Normality Chiy(2) = 73.219 (0.00]* Vector Normality = 26.32 [0] **

Hetro F(1, 112) = 6.768 (0.0105]** Vector Xiy F(144,498) = 1.5073 (0] **
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