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ABSTRACT 

PO/ttll/ate is the one who call1il/derstand the callses of thillgs - Virgtl 

This thesis lIies to idelltifj the major catlses of food price illflatioll ill Ethiopia, befallse 1I0t Ollly food 

takes the lioll:r share (60%, 011 average) of the COllmmer Price 11Idex (CPI) bllt a/so that food price 

illflatioll is higher thall that of 1I0llfood items despite food seclI/;ty is the lIatiol1 's priority agettda il1 

the Mi//ellllillm Developmellt Goals (MDGs). The study aims at idelltifjillg the major detmllillants 

of food p,;" illflatioll, testillg their sigllififallce alld suggestillgpoliCJ optiolls to help curb the p!Vblem. 

To this wei, allllual time-sC/;es data 011 food p,ice index alld other vatiables for the pC/iod 1965-

2006 (for Model 1) alld 1963-2006 (for Model 2) are used J!Vm vatiOtls sourm alld a Vedor 

E "w-col7tction applvach employed. The 101lg-ruli estimates show a sillgle coilltegratillg equatioll i" 

both models alld their mllits sllpport the mOllCtarist contelltioll that mOlley slljJpfy is the onfy 

sigllificallt sount of illJlatioll alld the diltction of causality Jlows from the mOlley SIlPPfy (p!Vxied by 

b!Vad mOlley M2) to food price illflatioll alld 1I0t vice versa; but the KeyllCsiall Olltput gap ill 

agricllltlm docslI't matter to food price illflatioll. III the short-rull, hOI"evet; structural vmiables like 

raill/all alld govel7lmellt cOlltlV1 011 domestic food markets at" significallt price d,ivers. As a small 

Opett e<Vllomy, domestic food markets at. also folllld to be sigllificalltfy affected by world food plice 

illflatioll indicatillg the It/evallce of theolies of impa/ted il1fatioll ill domestic food markels. Besides, 

food aid is folllld 10 calISe depwdellCJ syndlVme 011 food p!VdllcerJal1mrs alld hCllce exacerbatillgfood 

plice il1falioll. The impulse "spollse allafyses ill this study suggest aglicllltrm-led mstailled ecollomic 

glvwth as one ,,,,!), for a lastillg SOllltioll to CIlrb the malady of food p,ice il1fatioll if combilled with 

tight policies of mOlley SIlPPfy. Pillalfy, active alld seleclive illtenJetttiolls by Ihe govel7lmellt ill the food 

market is folllld to be a ShOlt-1111/ mmdy to mrb, at least, 'attificial'il1fatioll offood plices. 

KEY TERMS: Pood pnee il1fatioll, mOlley suppfy alld agliclllt"'" 

Vlll 



CHAPTER ONE 

INTRODUCTION 

This chapter introduces the study: section 1.1 provides a background for the motivation of the 

study [section 1.2]; the objectives are stated in 1.3 and 1.4 defines the scope of the study, then 1.5 

points out its potential significance. Finally, the limitations of the study are given in section 1.6. 

1.1 Background of the Study 

The Ethiopian economy was known for long for its low inflation. At present, however, it is 

experiencing high inflation particularly with foodstuffs . Not only does food price inflation exceed 

that of non· food items in the domestic economy (CSA, 2007 and 2008), but also that food price 

in Ethiopia is generally more than the world average and has been relatively more volatile - the 

import parity of Ethiopia is very large (FAO, 2007).' 

Some officials admitted that food price inflation is running high, especially in the cities, which 

resulted in high general price level since food prices account for the lion's share (60%) of 

consumer price index (CPI) in Ethiopia. To be specific, annual inflation averages 15% over the 

last four years, with the figure slightly higher in Addis Ababa and other regional capitals. 

Particularly with food prices, as high as 39% inflation is reported (CSA, 2008). 

Even some scholars hypothesized not less than 60% food price inflation in [urban] Ethiopia 

recently [For example, Abebe and Andinet, 2007; Alemayehu and Abebe, 2008 - forthcoming]. 

Seeing that in flation in food items is 1101 filII agenda as it puts the life of rural net food buyers and 

the urban poor at stake and hence major source of welfare deterioration, the hunch by the public 

seems not only about the going [food price] inflation, but also that it may further escalate in the 

1 ~'Iular et al . (2008 - forthcoming) argues that high tran;portation cost due to high oil prices and poor infrastructure 
is a poss ible explanation for rhis differential. 



future, unless sturdy policy measures are taken. In less granrliose terms, food price inflation is 

gallopillg- 'a double-rligit [food price] inflation and expected to accelerate' (Zijstra, 1991). 

For the urban population and net food buyers [in rural areas in particular] it is frustrating to see 

that the food price inflation is hardly curbed despite some measures taken by the E thiopian 

government that include provision of subsirlized wheat & erlible oil to the urban poor, export 

ban on certain food items, removing/lifting value-added & turnover taxes on [imported] 

foodstuffs, huge and continued subsidy on oil, introduction of commorlity exchange market, etc. 

In general, for the government's policy measure to be effective, it requires the identification of 

the root causes of the food price hike. The interest of the researcher, therefore, is to rlig out the 

real causes of food price inflation and thereby inrlicate the possible policy options that help 

control the problem in the country. 

Survey of the literature in this paper suggests that most of the related sturlies conducted so far 

not only focus on general inflation in Ethiopia as opposed to food price inflation but also do they 

hardly give a comprehensive explanation as to why food prices are soaring although there are 

attempts by few sturlies (see chapter two). Therefore, only little or nothing is known on the root 

causes of soaring food prices in E thiopia. The motivation and objectives of the study emanates 

from the inrlicated gap in knowledge. 

1.2 Statement of the Problem 

Throughout the world, inflation is a major source of political unrest (Friedman, 1974 in Richard 

et aI. , 1984). In Ethiopia, there are serious complaints against the existing inflation that critically 

challenged the Ethiopian population. On the other hand, it is argued that a moderately high rate 

of inflation is a necessary byproduct or even a spur to development since the cost of one could 
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be a gain to the other, as there is no 'win-win' situation under inflation. In this regard, H. E. 

Sufian (2007) argued, the inflation rate, which was 6.8% two years ago, stood at 14.7% in 

2006/07 budget year due to the economic development the country had achieved in the recent 

years (fhe Sub-Saharan Informer - June 1,2007). 

The International Monetary Fund (May, 1990 in Ramachandran, 1995), on the contrary, 

remarked that high inflation in developing countries might be expected to be associated with 

weak economic performance for several reasons. The plight, however, is that the case in Ethiopia 

is food price inflation despite good performance of the agricultural sector, especially during the 

last four years. Why is there food price inflation in the face of agricultural growth, the main 

supplier of food items in Ethiopia? 

More interestingly, the supposition taken up by clifferent groups on the source of the inflation 

varies significantly. For instance, what the IMF & the World Bank (\.X1B) view as the c::luse of 

(food price) inflation and what the Ethiopian government suspects as the root cause lie on the 

two extremes. IMFs position goes to increased government expencliture financed by an increased 

money supply - demand side. This testifies the monetarist proposition that 'inflation is always 

and everywhere a monetary phenomenon'. On the other hand, the Ethiopian government's 

position is that food price inflation is caused by "fmefllral factors; that is, even though production -
has increased, it has not reached dle tnarketplace for 'various reasons'. This, therefore, indicates 

that the case under scrutiny is not only theoretical quagmire, but also practical. 

The question remains whether food price inflation in Ethiopia is demand-pull, cost-push or both, 

or none. However, any unscientific attempt to answer whether food price inflation in Ethiopia is 
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demand-pull or cost-push is like providing too Slmple an answer for too complex a problem since 

this is very general and needs further investigation . 

The concern of this study, therefore, is identification of the major demand-side and/or supply-

side factors that determine food price inflation in Ethiopia. The focus on food price inflation is 

of interest for this study, at least, for three reasons: 

First, food is a basic need o f human beings; that is) 'in this ever-changing world, there is one 

constant, we all need food to live' . This could be why food security is a priority target of the 

Millennium Development Goals (MDGS)2 Cochrane et al. (1967: 211 - 7) also noted that even if 

food supply may be fabulous, inflation on foodstuffs denies the right to entitlement. Besides, for 

low-income population like ours not only a large proportion o f total household income but also a 

major portion of adclitional income is clisbursed on food (income elasticity of demand for food is 

relatively high; i.e. the E llge! Cllrve for food in E rhiopia is flatter). For instance, 72% of household 

income in Ethiopia went for food in the year 1996 (WE, 2002). 

This is why food price inflation is agreed to be the major source of welfare deterioration for the 

urban poor and rural net food buyers . I-Ience, inflation in food prices as compared to other items 

should be more critical for low-income economies as it hits low-income households 

disproportionately adversely even if they 'sweat hard'. ' This should be why the Asian 

Development Bank (April, 2008: 1) put this as worrisome precisely because food price inflation is 

the most regressive of all taxes - it hurts the poor the most. 

Second, as indicated above, food price dynamics account for 60% of the CPI in E thiopia, on 

average, which is a huge share [without exaggeration] as compared to the 39% share of non-food 

21\{DG Goal 1 , Target 2: Halve, between 1990 and 2015, the proportio n of people who suffer from hunger. 
J For details on the social & econom.ic impacts of [food] inflation see 1\,Iankiw, 1992 and D ornbusch, 1997. 
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items in the year 2000, for example (CSA, December 2007). This entails that food price inflation 

necessitates general inflationary pressures in the economy both directly and indirectly. 

Finally, food prices increased even higher than non-food items that made it the preponderant 

contributor to high general inflation.' For instance, the country-level overall inflation rate stood 

at 17.2% in December 2007. This rate is 4.9 percentage points higher t11an the corresponding 

annual average rate of 12.3% in December 2006. Similarly, the country-level food and non-food 

price inflation rates stood at 22% and 11% in December 2007, respectively. This food price 

inflation is 8.4 percentage points higher than from the previous year (CSA, 2007). 

In a nutshell, general inflation in Ethiopia is primarily attributable to food price hikes. Why is the 

food component of inflation higher than that of non-food items? What causes food prices to 

in flate in Ethiopia? Is it demand or supply-driven? Is it caused by monetary or structural factors? 

1.3 Objective of the Study 

The study examines the dynamics of food price inflation in E thiopia and aims at identifying the 

main determinants. Specifically it tries to: 

.:. examine the trend in food prices and review recent price developments; 

.:. identify the most important detenninants of food price inflation and evaluate the relative 

significance of demand and supply side factors; 

.:. examine the direction o f causal relation between food price inflation and other variables 

.:. recommend policy op tions to curb the probletn; and 

.:. point out directions for future research. 

4 See Annex A for the recent trends in general & food p rice inflation and its details. 
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1.4 Scope of the Study 

The focus of the study is to identify the [major] causes of food price inflation in E thiopia using 

time series data over the last three regimes. It nies to inves tigate the long-run causal relationship 

different factors may have with national-level food price inflation. It treats food prices in 

aggregate using the food component of the CPI. The coverage of the study is largely influenced 

by the availability of data. As a result, the dataset of the models differ. The scope and structure of 

the study is also affected by availability and quality of data. 

1.5 Significance of the Study 

As noted above, food price inflation in Ethiopia is alarming especially for rural net food buyers 

and the urban poor. Despite this, there is no agreed explanation for its causes. Thus, this research 

is expected to contribute towards identifying the major causes of the existing inflation. Likewise, 

it is expected to serve as an input for policy-makers in the course of designing policies aiming at 

alleviating the prevailing worrisome condition. 

1.6 Limitation of the Study 

The prices of all food items may not inflate at the same time and by the same rate. Let alone the 

specific response of different food items, the response and dynamics of the crop and livestock 

sub-sectors may differ for various reasons. The study, however, does not attempt to distinguish 

be!\veen these sub-sectors and treats aggregate food prices at the national level only. Admittedly, 

poor quality of data (the data is discrepant, shaky and inconsistent among sources) and its 

availability have significantly affected the structure of the study. 

With regard to the variable of interest, some researchers are skeptical about the effectiveness of 

[the food component o~ the CPI in Ethiopia on the ground of low degree of monetization of the 

economy. However, not only one barely has alternative index for country-level general/average 
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food prices, but also the degree of monetization has been increasing over time, especially 

following the liberalization of the financial market and hence increased number & services of 

micro finance institutions in Ethiopia. 

Last but not least, while it may have an important part to play in explaining food price inflation, 

the study did not use oil price data for two reasons: oil is highly subsidized in Ethiopia and retail 

price of oil is unavailable for the period under study. 

1.7 Organization of the Study 

T he paper is organized in five chapters: chapter one introduces and the second [critically] reviews 

the literature, the third chapter describes the type & source of data, specifies the models and 

discusses the estimation techniques. Then, chapter four discusses the findings of the study and 

chapter five concludes. 
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CHAPTER TWO 

LITERATURE REVIEW 

Agonor (1999) noted that food is a foremost component of the subject of inflation especially in 

developing economies. In Ethiopia, as mentioned in the las t chapter, food comprises the lion's 

share of the total CPI (CSA, 2008). Consequently, most theories that explain inflation dynamics 

in the context o f such economies would be relevant to explain the dynamics of food prices. 

This chapter assesses the contemporary wisdom (both theory and evidence) on food price 

inflation and its drivers, especially in the context of developing economies like Ethiopia. It 

defines general inflation and food price inflation in section 2.1, attempts to review theories of and 

empirical findings on food price inflation in section [2.2] and [2.3], respectively. 

2.1 Overview 

Jackman et a1. (1984: 1) defined tiiflatioll as a persistent tendency for the general level of prices to 

rise. Inflation in an economy, following Flemming (1976: 5) and CSA (2008), therefore, is the rate 

at which the general price level is changing. In the Ethiopian case, the rate of inflation is the 

country- level overall inflation rate calculated by the annual change based on twelve months 

moving average (CSA, 2008: 9). In a similar fa shion, food price inflation (the subject of interest in 

this study) can be calculated by the rate of change in the food component of country-level cpr. 5 

It is customary to use CPI as a proxy to general price level and the calculation of inflation. 

Hiroyuki (1994: 127) asserts CPI-based inflation measures in market economies with the 

assumption that the commodity market is in equilibrium and that CPI is unbiased representation 

of transaction prices. What's important for tlus study, nevertlleless, is not the measure but the 

5 This price is retail level price as tlus besr indicates welfare o f consumers as compared to farm-gate and wholesale 
prices. 
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causes of food price inflation. Besides, survey of the literature indicates the only index for average 

food prices in Ethiopia is the one computed by the Central Statistical Authority (CSA). 

2.2 Theoretical Literature 

There is no consensus on the causes of food price inflation in Ethiopia. In the Economics 

literature, we find quite vast theories that may correspond or contradict one another. To this end, 

this section makes a review of the prominent (relevant) theories and the contemporary wisdom 

on food price inflation including the Cobb-web model, the multi-market model, the Keynesian 

output gap model, the monetarist theory, and the structuralist theory. These are believed to have 

relevance in most literature in general inflation (for example, Zewdu, 1997; Aksoy, 1982; Albert 

et aI. , 1978; Andrew, 1985; Frisch, 1990; Mohsin et aI. , 2006; etc) and few attempts on food price 

inflation (like Yohannes, 2007; Mulat, 2007; and A1emayehu & Abebe, 2008 - forthcoming). 

2.2_1 The Cobb-Web Model 

Enders (1995: 20-25) presented the Cobb-web model to explain the volatility in agricultural 

prices. The model considers a single market for agricultural commodity, say, wheat, but can be 

generalized to all agricultural food items that presents the demand (d,) and supply (s,) in period I 

as in [2.1] and [2.2], respectively. 

d, =a-}1J"Y>-O ...... _ .. .... ......... _ .... _ .. _ .... _ .... _ .......................... _ .. .. .... ......... . ... [2.1] 

s, =b+/Jp;,), +&,,/J>-O .............................. . ... . .. ................... ............ ..... .. ........ [2.2] 

\1(1here d, and s, are the demand for and supply of wheat in period t, p, is the market price of 

wheat in period t; p; is the price that farmers expected to prevail in period t, and Ii, a zero mean 

stochastic supply shock. All parameters a, b, rand f3 are positive such that a> b. Why? It is a 

condition for scarcity! Then, it equates demand and supply, assuming food markets generally 

clear as in [2.3]: 
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s, = d, . ....... .. .... .............. . ....... . ............ ... . ... ... . ... .. ...... . ... ... ... .... ... ... .. ......... [2.3] 

The nature of th e model is such that consumers buy as much as they desired at the market· 

clearing pri ce p,' At planning time, farmers do not know the price prevailing at harvest period; 

they base their 'supply decision' on the expected price ( pi,),). The actual quantity produced 

depends on the pI all lied qllalltity b + fJ pi,), plus a random SIIPPIy shock, c,. O nce the product is 

harvested, market equilibrium requires that the quantity supplied equals the quantity demanded. 

Unlike the actual market for most agricultural commodities, the model ignores the possibility of 

storage. The essence of the model is that farmers form their expectations in a naive fashion; let 

farmers use last year's price as the expected market price so that: 

pi,), = P,'I ........ ... . ... .. ....... . ........ .. .... . ................... ... . .. .... . ...... .... ..... . .. ........ [2.4] 

Figure 2.2.1.1 The Cob·web Model 

Price s 

P , 

P I'" I 

d 
0L-__ ~ __________ ~ ____________ ___ 

51 5\+ 1 

Quantity 

Point E in Figure 2.2.1.1 represents the long-run equilibrium price & quantity combination. If the 

system is stable, successive prices will tend to converge to point E. However, the nature of the 

stochastic equilibrium is such that the ever-present supply shocks prevent the system from 

remaining at E. If we set all values of the {c, } sequence equal to zero,p, = P,' I = .. . = P and 

equate supply & demand, the long-run equilibrium price is given by p = (a - b) . Similarly, the 
(y + fJ) 

equilibrium quantity (s) is given by s = (afJ + yb ) . 
(y + fJ) 
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To understand the dynamics of the system, suppose that farmers in period I plan to produce the 

equilibrium quantity {s). Let there be a negative supply shock (say, due to the vagaries of nature) 

such that the actual quantity produced turns out to be s,. As shown by point 1 in the above 

figure, consumers are willillg & able 10 P'!Y p, for the quantity s,; hence, market equilibrium in I 

occurs at poilll 1. Updating one period allows us to see the main result of the model. For 

simplicity, assume that all subsequent values of the supply shock are zero (i.e. £" +1 = £" +2 = ... = 0). 

At the beginning of period t+ 1, farmers expect the price at harvest time to be the same as that of 

the previous period; thus, P[,)'+1 = p,' Accordingly, they produce and supply quantity S'+I (point 2 

in the figure); consumers, however, are willillg & able to buy quantity S'+I only if the price falls to 

P,+I (point 3). 

The next period begins with farmers expecting to be at point 4. The process continually repeats 

itself until the equilibrium point is attained. As the above graph suggests, the market will always 

converge to the long-run equilibrium point. This resull, nonetheless, does not hold for all 

demand and supply curves. It holds only for those that converge but does not hold for non­

converging ones,6 

2.2.2 The Multi-Market Model 

The use of multi-market models in the economic development context can probably be traced to 

the estimation of agricultural household models in the 1980s. These models have proven 

particularly popular for work on agricultural sector analyses. Andre, et al. (2006) noted that: 

Mlllli-market models an illtellded 10 illellide Ollly diml alld illdirecI effecls ill a smallllllmber of 

nlaled markels. PilI dif!mlllly, whelher Ihey an called 'limited gel/eral eqllilibrilllll' (as ill 

Mosley, 1999) or ~/J/llli-Illarkel pllltia! eqlliliblilll1l' (as ill Amipragasalll, 1994), Ihey foCl/S 

6 For co nditions on convergence see Chiang (1984) - Chapter Nine 
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tbe allalysis 011 tbe combillatioll of dimt effectf alld illdimt effects tblVllgb price alld qllalltity 

cballges ill a small glVIIp of commodities or factors witb strollg illterlillked SIlPPIy alld demalld. 

In spite of this limitation, these models allow to trace more clearly the channels through which a 

given policy change produces its effects. They typically consist of a core set of relationships 

describing producer and consumer behavior in the markets for key tradable and non-tradable 

crops. 

Nevertheless, there is no theoreticallirnit on the number of interlinked goods or factors that can 

be considered in a multi-market model. However, the practical data requirements in terms of 

accurate supply and demand conditions for each interlinked good place an upper bound on the 

number of simultaneously estimated functions (Arulpragasam and Conway, 1994). 

Traditionally, they have been used to measure the impact of price policies, the impact of technical 

and other economic changes on growth & equity, and the impact of trade liberalization in key 

staple food markets. The model allows analyzing the impact of price and non-price policies on 

production, factor use, prices, incOlnes, consumption, government revenues & expenditures and 

balance-of-trade. T hey are typically more reliable in measuring welfare impacts when the reforms 

being analyzed affect commodities or factors for which the set of close substitutes and 

complements are well defined (Arulpragasam and Conway, 2003 in Andre et aI. , 2006). The early 

analyses focused upon the substitution effects among a small number of agricultural products in 

household demand in response to relative price changes, using demand and supply elasticities 

(Arulpragasam and Conway, 1994). 

Since the study is not interested in the price of specific food items, it is not worth to see the 

multi-market model in detail. Rather, we are concerned about food price inflation. Hence, it 
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doesn't make sense to talk about substitution relationships when food is treated in aggregate (and 

that food is a basic need with no substitutes). Instead, more relevant theories are given in the 

subsequent sections. Some of these theories, nonetheless, may ovedap in their conjecture on the 

main sources of (food price) inflation. 

2.2.3 The Monetarist Theory 

The monetarist theory of inflation ascribes (food price) inflation to changes in the money supply. 

Several scholars wrote on money supply as the sole cause of any inflation. Friedman' (1970: 24) 

stated the famous monetarist view on inflation that 'iliflatioll is everywhere & always a mOlletary 

phenollJenon ' and concluded that inflation can be produced only by a more rapid increase in the 

quantity of money than output. 

According to this theory, it is a behavioral ' fa ct' proven by empirical evidence that demand for 

money is stable (Ghatak, 1981: 23) and rate of inflation is cost of holding real balances. It 

follows, therefore, that the rate o f increase of the nominal stock of money determines the 

inflation rate (Banerjee, 1975: 15-16). This is made possible based on the assumption that agents 

do not change the relationship among their wealth, volume of transactions & their income level 

and constant velocity of money in the short-run. 

Frisch (1990: 221), then, derived growth rate of money supply to equate the growth of general 

prices as in [2.5]. That is, the monetarists formulated that the elasticity of the general price level 

to the change in the supply of money as unity. ' 

oM 
M 

oP 
P 

............ . .......... " .... " .......... " ................ " ............ .. ..... " . ............. [2.5] 

7 Friedman and other economists in the Chicago School are known monetarists. 
8 D etails of rhe EqlldliOll oJExcbollgt and the derivation of the elasticity are found in Frisch (1990) . 
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A number of their research, Kot\val (1987) mentioned, indicated that 'the long and large price 

movements are traceable to monetary factors'. The relationship bet\veen changes in the stock of 

money per unit of output and changes in the general price level is an outstanding specimen of 

empirical regularity in Economics. 

However, they noted, 

.. . il sbollld 1101 be liifimd Iballbe Idatiollsbip betweell mOlley alld p,ice is slraigbl, ligid alld 

mecballical; bllllb", at. 10llg alld vatiable lillie-lags wilb r'gard 10 Ib, efficis of cballges ill Ib, 

ral, of gmwlb of IIJOlley SIlPPIy all p,i" alld olltplli. III olb,r words, Ib, 1II0II'lary impIIlses Ibal 

cOllsisl of ebaltges ill Ib, ral, of gmwlb of mOlley slack cOIIslillll, a majorjorc, b,billd cyclical 

cballges illlb, I,vel of P,ices, olltplll alld 'mpIOYIII'"1 (Ibid). 

2.2.4 Structuralist Theory of Inflation 

Structuralists argue that there are equally important structural & institutional factors for food 

price inflation especially in developing countries. Thirlwall (1989) wrote that 

. . . Ib, basic j ams of (food plice) illflatioll ar' SIlPPIy pb,"om,"a - Ibal is, simelllral 

iimitatiollf or bottlcJlecks inberent ill the socio-economic system and CIIIJJlllative inflationary 

pmccsses. Tbe)" bOlpepet; do 1101 dC//)' Ibe jacl Ibal fi"allcial jaclo" call pmpagal, il. III vi,w of 

Ibis Seboo/, simelllral cOIIslraillls ill developillg cOllllllies are wI)' pow'if"l. 

They also argue d,at not only are there equally important structural & institutional factors but 

also that money supply is explained by these factors outside the control of central banks. 

Moreover, K.irkpatric (1981) explained that information asymmetry among agents and rigidities & 

disequilibria bet\veen supply and demand in different sectors are the characteristics of developing 

ecol1Olrues. As a result, we may find a simultaneous underutilization of resources in one sector 

and significant scarcity of commodities in the others. 
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The Structuralists note that (nominal wage contract and a decline in real wages owing to inflation; 

restricted agricultural supplies as prime causes of inflation as witnessed in most Latin American 

countries (E.g. Brazil 1986-87); jumps in price of non-traded goods following a foreign exchange 

bonanza (E.g. Mexico) as possible episodes of conflict and price formation inspired inflation' 

(faylor, 1992). 

Similarly, Flemming (1976: 39-40), in view of the structuralist theory, stressed two basic causes of 

inflation (especially in Latin American countries); namely, the rigieli ty of food supply and the 

inadequacy & instabili ty of the purchasing power of exports. Adeling, he argues that in dual 

econorrues food supply is inelastic and hence prices are very flexible in response to changing 

demand. 

Taslim (1982: 26-27) emphasized 'agricultural factors, foreign trade, social overheads and the tax 

system as important structural bottlenecks observed in developing countries'. Agricultural 

bottleneck is often regarded as a consequence o f institutional defects. In most developing 

economies, a rapidly growing demand for food, due to high population growth rate, has not been 

accompanied by a corresponeling rise in food production. T his is more often attached to the 

agricultural sector (as the major supplier of foods tuffs especially in developing countries) , which 

is dominated by subsistence farmers who do not respond to market signals. Pressure of increased 

demand is then manifested not in production increase but increasing price of foodstuffs. 

In short, Burungi (1997) wrote; 

. . . stmeturalists attribute illflatioll to the stmctlfralligidities of all eeollo!'!)'; that is, illclastie 

food slfppfy,fireigll exchallge cOllslraillls, blfd!,el cOllslraillls, lack of skilled labor power, elc Ihal 

prevail ill developillg cOlflilries. The illcreose ill mOlley SIfPPfy is a P"7Jlissive faclor fir Ihe 

iliflaliollOry spiral 10 mOlilftsl itself alld becomes clfmlflative. It is a symplom of Ihe slrucllfral 
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ligidities Ibal give lise 10 ilif/alioll ilself Tberefore, all illcrease ill mOlley Sllpp!y is a lIecessary bill 

1101 sllffici",1 cOllditioll for lise ill Ibe g",eralp,i" level (p. 3). 

Flemming (1976) puts the difference between these theories in a nutshell as: 

lf7bile for MOllelalisls, excess demalld [for food} mllilillg fivm excess Sllpp!y of mOlley [as a 

mOJor pOltlOIl of il goes for food cOllsllmplioll] is ,.garded as Ibe Oll!y calise of ilif/alioll, Ibe 

Sll1Iclllralisls asC/ibe ilif/alioll 10 Ibe composilioll of demalld for commodilies accompallied by 

ilif/exibililies ill Ibe pmdllctive stl1lcllll' (PI'. 39) 

2.2.5 Keynesian Inflationary Gap Model 

For Keynes and opponents of the qllallliry Ibeory, the description of inflation as 100 mllcb mOlley 

cbasillg 100 few goods regard as a characterization, albeit a slightly inaccurate one, of an inflation gap 

with the reason of the inaccuracy that the excess demand may not be due to an increase in the 

money supply. The inflation gap model is best illustrated by Fender (1990) with the help of the 

famous Keyllesiall emss as in figure 2.2.5.1. 

Figure 2.2.5. 1 The Keynesian Inflationary Gap Model 

Aggl-egate 
Expenditure 

Y. 
National I .n.col-ne/Output 

In this model, the national income equilibrium condition is that aggregate expenditure equals the 

aggregate output or income. The equilibrium level of income is, therefore, given by the point at 
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which the aggregate expenditure curve cuts the 45° line. Aggregate expenditure is an increasing 

function of income in the Keynesian consumption function . 

Full employment output (Y,) is defined as the level of output produced by the fully ,mploy,d labor 

Jom, with the inevitable frictional & structural unemployment ('Keynesian' unemployment). If 

downward price rigidity is assumed, then, in the presence of (Keynesian) unemployment, changes 

in the aggregate expenditure schedule (brought about, say, due to changes in government 

expenditure or in the money supply) generate corresponding changes in output and employment. 

(Once filII elllplqylllellt is reached, however, increments in demand cannot increase employment or 

output; the so called liiflaliollary gap emerges' . This may be defined as the difference between 

aggregate expenditure and aggregate output at full employment. In the above graph, if the actual 

expenditure schedule is E, and the one which would Gust) ensure full employment is E" then the 

vertical distance between the two at Y, is the inflationary gap. This tells us 'when prices must rise; 

but not by how much' (Fender, 1990: 2- 5). 

In his own words, Harris; (1985) compared the quantity theory and that of Keynesians as follows: 

IPhen all illmas, ill mOlley is ,.ganled as a nel additioll 10 illcome, [food) P,ic,s will lis, (if 

,mploymelll [ill agliclI!llII.j is alreacly f"/~, bill whell il is regarded as a mealls 10 add 10 aile 's 

liqllid assels, Ihe rale of illielul will fall. It is Ihe Jon",r case which commallds attelliioll ill Ihe 

qllalliity Iheory. The lalter holdJ Ihe cenler of Ihe Jlage ill KeyllCJiall Iheory (pp. 13). 

In passing, the reader may also note the following points of difference between the two theories: 

First, 'the qllalliity Iheory assumed a tendency towards full employment while Keynes indicated the 

possibility of equilibrium at a level below full employment'; second, 'the former focused on the 

long-run and the latter the short-run'; and finally, the former relates to the effect of changes in 
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the supply of money - a particular aspect of this medium of exchange, but the latter developed a 

kind of gmeral tbeory of employment as well as interes t and money. Thus, Banerjee (1975) 

concludes that 'the classical qllalltity tbeory may be regarded as a special case of Keynesian theory 

applicable to conditions of full employment.' 

Consequendy, the recent debate on the relative merit on policy effectiveness, Ghatak (1981: 25) 

puts, centers on the question of changing aggregate demand by monetary or fiscal policies. 

Keynesians point out d,at only fiscal policies can change the level of income by changing 

aggregate demand, where as monetarists argue that aggregate demand can be changed only by 

monetary policies. It seems that tile latter case rests on tile working of a vertical or near-vertical 

LM curve ' (which implies that the demand for money is very inelastic to changes in the interest 

rate) where as the former rests on the working of a vertical or near-vertical IS schedule with 

normal LM curve (that implies a very low elasticity of the investment function with respect to 

changes in interest rate). 

Moreover, many writers argue over the relevance of these theories to different economies. For 

instance, Fender (1990) indicated, 

Altbollgb illflatiollary gap tbeory may be "garded as "Ievallt ill explaillillg lnallY wartime 

illflatiolls wbell tbm is cOllsiderable P'",SIll< of demalldoll,",olllres, it is less approp,iate ill tbe 

case of mallY otber illflatiolls wb," p,;ceS oftell lis, ill tb, presellce of excess capacity & 

IIlIemplOYlllelit (p. 4-5). 

9 This is parr of rhe famous IS ·LM model. The two parts of [he IS-1...1vl model are, nO[ surprisingly, the IS curve and 
the LM curve. IS stands for 'investmen t' and 'saving', and the 15 curve represents what is going o n in the market for 
goods & services . LM stands for 'liquidity' and 'money'. and the Urf curve represents what is happening to the 
supply and demand fo r money (l'.'[ankiw et al ., 1994: 258). 
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2.2.6 Cost-push Vs Demand-pull Theories 

Classical economic thought proposes that there are two major types of inflation - delllalldp"/l and 

cost-pllsh. The former occurs when there is an increase in the alTIOunt of money available to buy a 

fixed supply of goods. 'This situation was very much in evidence when U.S. food prices raced 

dramatically upward in 1973 after nearly two decades of relative stability.' Coslpllsb inflation, on 

the other hand, is largely 'the result of rise in costs (especially labor) not offset by increases in 

productivity, as a result of which the general price level is forced upward' (Duft, 1999). 

Therefore, inflation as a general increase in the price level could be demand-pull, which is due to 

a shift in the economy's demand curve, or cost-push, which is escalated by an upward shift of the 

supply curve (Branson, 1989). Let us consider each of these theories next. 

2.2.6.1 Cost-Push Theories ofInfiation 

The cost-based theories of inflation, also called lIIark-IIp inflation or sellers' illflalioll, or sllpply-sbock 

inflation, Banerjee (1975) wrote, 

, . , origillate from tbe seqllence tbat pfit¥1! lise due to increase ill the cost of productioll. To be 

1II0re specific, if Ibere is all illmase ill Ibe cosls of jil7nJ IbC/l Ibey will pass Ibis all 10 cOlwllners 

ry ",arkillg Ibeir pl7ces liP as Ibm will be a sbift 10 Ibe left ill Ibe aggregale SllpPIy. Coslpllsb 

i'if/atiol/ call be caused f:y IlJOI!} jactors; iIJc/"dilJ/y rise ill plice of labor and other ill puts, imp01t 

plice bikes,p"sb all pmjils ry eIIlrepmlell,", alld deC/illillg prodllctivi!J. 

Figure 2.2.6.1.1 illustrates cost-push inflation using aggregate demand-aggregate supply model. 

Ghosh (2000) emphasized the imported inflation aspect of cost-push inflation seeing that many 

developing economies have been implementing structural adj ustment and market reform 

programs; \0 an important component of which is the liberalization of food markets. T his may 

10 Ethiopia has also adopted the Structural Adjustment Program (SAP) since 1991. 
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result in imported inflation through different channels. Itagaki (1979: 344-5) stated higher export 

& import prices as the major transmitting channels of international inflation. Higher import 

prices will not only increase domestic prices directly (indirectly) where imports are for final 

(intermediate) consumption, but also induce producers of import substitutes to raise their prices 

without jeopardizing competitive position. 

Figure 2.2.6.1.1 Cost-push Inflation Model 

P1 
GOP det.i!JkIr 

PO 
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SRAS = short-run aggregate supply 

AD = aggrcb>atc demand 
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ou Pri::e Incre~s: 
ASshihs.,l 

Prt:e IEM!I inell!<G! 

AD 

Ri!alODP 

Y = aggregate output and P = general prices 

2.2.6.2 Demand Pull Theories ofInflation 

From Figure 2.2.6. 1.1, rise in general prices 

from Po to PI is caused by decrease in supply, 

say from SRAS to SRAS" with demand 

rema.ining stable. Such inflation is known as 

cost-push. It may be caused by rise in cost of 

inputs (imported and/or domestic), like oil, 

labor, fertilizer, etc. 

Demand-pull inflation is inflation caused by increases in aggregate demand due to 

increased spending by private, government and/or external sector. This theory speculates 

that inflation is caused when 'too mllcb money cbases toofew commodities'. 

Fender (1990) noted, we would generally expect a positive relationship between growth 

rates and inflation. There is some empirical support for this relationship (For example, 

Balassa, 1964). The same argument can be used to explain tl,e observation that countries 
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with higher per-capita income tend to havc highcr absolute price levels than low-income 

countries. 

Figure 2.2.6.2.1 Demand-pull Inflation Model In Figure 2.2.6.2.1, even if aggregate demand 

Pri:e increased from AD, to AD" supply cannot 

respond proportionately, resulting in a general 

price rise from PI to P2. Demand-pull 

inflation happens when output gap is very 

.'" small. This is why it usually happens with a 

Q1 Q2 OUIPUI 
booming economy. 

2.3 Empirical Literature 

This section assesses the evidence from findings of various studies from the literature in 

general [2.3.1) and those with particular emphasis on the Ethiopian food markets [2.3 .2). 

2.3.1 The World Experience 

Food price hikes are becoming increasingly sensitive across the world once again after 

the early 1970s. There arc some studies dealing about food price drivers in different 

economies. But, the literature on general inflation is more affluent than that of food price 

inflation. Some of these studies on food markets are discussed below. 

Mohsin and Axel (2006), using monthly series for the period during January 1998 - June 

2005, 'examined the relative importance of monetary & structuralist supply-side factors 

for (fo od price) inflation in Pakistan.' They specified a stylized inflation model that 

includes standard monetary variables (money supply, credit to the private sector), 

exchange rate, as well as wheat-support price as a supply-side factor that has received 
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considerable attention in Pakistan and include 12 lags of all variables. 'The results 

indicate that monetary fac tors have played a dominant role in recent inflation, affecting 

inflation with a lag of about one year in Pakistan food markets. Changes io the wheat­

support price iofluence inflation io the short-run, but not in the long-run. Furthermore, 

the wheat-support price matters only over the medium term if accommodated by 

monetary policy'. Khan and Qasim (1996), on their part, found food price inflation in 

Pakistan to be driven by money supply, value-added io manufacturing and wheat-support 

pnce. 

Similarly, Xuehua et a!. (2004: 1-15) investigated the impacts of monetary variables (such 

as money supply and interest rates) on food prices in Chiaa usiog vector error-correction 

(VEC) model on annual data covering 1980-2002. The study iodicated that monetary 

variables and the food price iodex have a long-run equilibrium relationship. Furthermore, 

the direction of Granger-causality moved from money supply to the food price index and 

then to interest rates, rather than the reverse. And, monetary impacts on food prices 

mainly stem from the money supply rather than interest rates. 

In relation to the potential of the exchange ra te market dynamics on domestic food 

markets, Milan and Luc (May 2008: 4) studied the impact of exchange rate on food prices 

and found dollar Iveaklless to increase dollar-commodity prices with price elasticity 

between 0.5 and 1. However, since food price changes are not closely correlated with 

dollar weakness, it is likely that the impact was at the lower end of this range. They added 

that the impact of bio-fuel use on rice prices is less direct than for other grains or 

oilseeds, since rice is not used for biD-fuel production and rice land is not easily switched 

to other bio-fuel crops. However the surge in wheat prices is being reflected in rice prices 

because wheat and rice afe substitutes in consumption and imports 
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In line with this study, FAO (2003 and 2007b) suggested, a breakdown of cereal demand 

by type of use gives insights into the factors that have contributed to the greater increase 

in consumption and their contribution to food price hikes. While cereal use for food and 

feed increased by 4% and 7% since 2000, respectively, the use of cereals for industrial 

purposes (such as bio-fuel production) increased by more than 25%. This, therefore, 

entails that the role of bio-fuels as a source of demand for grain has also been a 

significant element of recent food prices. 

More specifically, Braun (2007) cited in Alex (2008) estimated 30% of the picture on bio­

fuel s as a driver of food price hikes. Recent World Bank studies, according to Mitchell 

(2008), also suggest that rising energy and fertilizer prices and the falling dollar have 

contributed about 35% of the rise in world food prices. 

Moreover, population growth is also believed to be among the major sources of 

increased food demand. In light of this, the world's urban population has grown more 

than the rural population; within the next three decades, 61 % of the world's populace is 

expected to live in urban areas (Cohen, 2006). This is particularly true when population 

growth is backed up by increase in income to make additional food demand effective. 

With regard to the supply-side, Braun (2007: 5) using International Model for Policy 

Analysis of Agricultural Commodities and Trade (IMPACT) on global data from 

different regions of the world suggested that changes on the supply-side (including 

droughts and other shortfalls and the diversion of food for fuel) are powerful forces 

affecting the price surge at a time when demand is strong due to high income growth in 

developing countries. Under a scenario of continued high income growth (but no further 
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supply shocks), the preliminary model results indicate that food prices would remain at 

high levels for quite some time. 

On the other hand, it is argued that supply & demand changes do not fllily explain the 

price increases. Financial investors are becoming increasingly interested in rising 

commodity prices, and speculative transactions are adding to increased commodity-price 

volatility. In 2006, the volume of traded global agricultural commodities rose by almost 

30% (Ibid: 5). 

Agricultural commodity price rises are also argued to be affected by natural factors. In 

line with this argument, Easterling et a1. (2007) estimated that agricultural prices will be 

affected by climate variability and change. Thus, temperature increases of more than 3°c 

may cause prices to increase by up to 40%. 

While few studies focused on total food price inflation as reviewed above, others focus 

on the price dynamics of selected food items. For instance, Fredy (2006) used co-

integration and Granger causality techniques to test for price linkages. For the 

commodities they analyzed (sugar, cotton, wheat, and rice - note that three of the four 

commodities are food items), prices in Tanzania were not well integrated with 

commodity prices in the world market. However, Granger-causality tests revealed the 

existence of a unidirectional causal relationship, whereby commodity prices in the world 

market Granger-cause prices in Tanzania. The methodologies taken together imply that 

commodiry prices in international and local markets drifted apart from each other, but 

some shocks from the world market passed through to Tanzania, but not vice-versa. 

Thorough analysis of trade networks indicated that Tanzania responded simultaneously 

to price shocks from the world market & from neighborhood markets (pp. 16) . 
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Eckstcin and /-Ieien (1978) analyzed the major causes of the food pricc inflation of 1973. 

They used log-linear econometric model on data over 1950-1970 across food & feed 

items to decompose the overall price rise into its proximate causes. They found, in the 

approximate order of their importance, domestic monetary policy, government acreage 

restrictions, the Soviet grain deal, world economic conditions, devaluation of the dollar, 

and price freeze as 1najar determinants of food price inflation 

Lamm (1980) offered a supply-shift concept of food price inflation as an explanation of 

why food priccs have increased. This view is consistent with cost-push theories of 

inflation under oligopolistic market set up. 11,e effects of higher farm product prices on 

food prices are analyzed lIsing Pascal distributed lag models of the price adjustment 

process. Estimates arc presented for Z3 selected food products. The results indicate that 

higher farm prices are passed through to the retail level most quickly for food products 

which are not highly processed. 

Expectations are gaining an increasing importance in theories of food price inflation. In 

this regard, Be"kovskis (Z007) attempted to see the impact of consumer expectation on 

inflation USl11g consumer survey with a sample of 1,000 respondents in Latvia on a 

monthly basis for the period ZOOI -Z007. /-lis Vector Autoregressive (V AR) model 

indicated that inflation has positive and statistically significant reaction to the 

expectations shock and output gap shocks. There is inertia in inflation expectations. It 

further compared the inertia before and after accession to European Union and 

concluded that the contribution of expectations shocks to inflation is rather small (0.4-

0.5% points prior to the accession, 0.Z-O.3% points at the end of Z006/after accession). 

For Moser (1995), however, rainfall had a significant effect on the rate of food price 

increases, in addition to money growth and exchange rate changes in Nigeria. 
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Xuehua et a1. (2004: 12-3) also found that food prices in China have a long-run 

equilibrium relationship with monetary variables, such as the money supply and interest 

rates. Their Granger-causality tests reveal that there exist bi-causality relationship 

between food price and monetary variables. Specificaliy, a change in the money supply 

Granger-causes a change in food prices and a change in food prices Granger-cause a 

change in interest rates. The opposite direction of this Granger causality relationship 

does not exit. A possible reason is that interest rates in China are not determined by 

financial market forces. Impulse response functions demonstrate that the money supply 

is not neutral in determining China's food prices. Thus, they recommended that the 

dominant monetary policy instrument which can be used by the Chinese government to 

control food price fluctuations is the money supply instead of interest rates - monetary 

policy matters in the determination of food prices in China. 

2.3.2 The Ethiopian Case 

Inflation is measured using consumer price index (CP!) that measures the average change 

in the price paid by consumers for a fixed market basket of goods & services. In 

Ethiopia, CPI is computed based on household expenditure weights of the goods & 

services in the basket and their current market prices. 

The country level CPI aggregates the regional group indices. The contribution of the five 

relatively big regions (Oromiya, Amhara, SNNP, Addis Ababa and Tigray) in terms of 

the magnitude of the expenditure account for more than 95%. Hence, the contribution 

of the remaining regions to the same is only about 5% (CSA, 2008: 12). 
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This index has two major components, namely food and non-food, The food index, 

which is the subject of interest in this study, has 13 sub-groups: cereals; pulses; bread & 

other prepared food; meat; milk, cheese & eggs; vegetables & fruits; spices, oil & fats; 

potatoes, other tubers & stems; coffee (whole) beans & tea leaves; other food items; 

milling charges; and food taken away from home (Ibid), 

Studies on the causes of food price inflation in Ethiopia are scarce, The survey of 

literature in this study suggests that there are only few attempts done so far in relation to 

the Ethiopian food markets, To mention, Hoddinott (2003) on the impact of food aid on 

food production and food price inflation, Hashim (2007) did a structural analysis of price 

drivers, Xinshen (2007) utilized a multi-market model of food price inflation, Paul (2007) 

studied food markets and food prices, Mulat et al, (2007 - forthcoming) analyzed food 

price developments based on surveys in selected markets Alemayehu and Abebe (2008 -

forthcoming) on the causes of recent inflation in Ethiopia, 

The development of a general equilibrium macroeconometric model by Yohannes (2007) 

gave a relative focus to the issue of identifying the causes of food price inflation, He 

dynamically simulated the time path of response of key variables including food and non­

food price inflation to changes in some selected policy instruments & exogenous 

variables using annual time-series data for the 1970/71 up to 2005/06 and found food 

price statistically significantly explained by real GDP, money supply, nominal effective 

exchange rate and price indices of major world trading partners, Specifically, he found 

that 

A 10% illmase ill mOlley S/Ipply illmoses average food pnce illflatioll by 8% ill tbe 

firsl year alld accelerales slightly 10 8, 7% ill Ihe secolld year befo" il slaris 10 decelerale 

(pp, 18). 
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He added that a 5% increase in the price indices of major trading partners increases food 

prices by 4.5%, which makes it the most important determinant of food prices with 

elasticity of 0.9 (pp. 28). However, the study does not consider the potential effects of 

lagged variables though it attempts to see one-period lag effects of few variables. 

However, the study does not include adequate relevant variables that may explain food 

market in Ethiopia, such as rainfall and food aid. 

As indicated above, Mulat et al. (2007 - forthcoming) conducted the first phase of their 

wider survey on the determinants of food price inflation with the objective of looking at 

supply and demand factors as well as other influences that have a direct and indirect 

bearing on food prices. They focused on identifying key issues and hypotheses using 

secondary data & a review of the relevant literature, including surveyor consultant 

reports, a Rapid Trader Survey in Addis Ababa, Shashemene, Bahir Dar, Mekelle and 

Dire Dawa to get traders' view about recent developments through a focus group 

discussion. Then, they suggested that "the evidence does not suggest that marketing 

factors are behind the recent food price inflation". Doing a cursory look of the recent 

trends in public expenditure, credit disbursement, money supply, remittances, productive 

safety net programs (PSNPs) and export earnings, this study su ggests that demand 

factors could be relevant in explaining the recent rise in price levels in Ethiopia. This, 

however, is no more than a hypothesis and calls for further & detailed investigation. 

Hoddinott (2003) studied the impact of food aid on production and prices in Ethiopia 

based on simple model isolating the behavior of interest from a household-level panel 

data in three rounds of the Ethiopian Rural Household Survey (ERHS) collected in 1994, 

1995 and 1996. The study focused on food aid flows and several dimensions of 
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household and inter-household behavior in selected areas of rural Ethiopia, examined 

whether access to food aid has disincentive effects on income generation and reported: 

SilJJple descriptive statistics, SIIch as COlllP017s0 11 of lIIeallS orprop01tiolls, slIggest stroll!, 

disincelltive effects across a variery of behaviors. 0/1 average, hOHseholds !Jot receiving 

food aid worked jioe limes as mallY days ill tbese activilies tball did bOlls,bolds tbat 

m,ivcd food aid COllvcm!y, cbild"" ill bOllsebolds meioillgfood aid spellt 111m lillie 

ill wage work tball cbildrell ill bOllsebolds 1I0t receivillgfood aid 

This study, however, did not explicitly look into the impact of aid on price of food even 

though a statistically significant disincentive effect on the side of the beneficiaries may be 

inferred from the findings. 

Even these attempts are not focused to tl,e identification of the Ime causes of food price 

inflation and/or the direction of causality relations food price inflation may have with 

potential monetary and/or structural variables. Therefore, little is known on the causes of 

food price inflation. This study, therefore, tries to fill the gap in knowledge about the 

E thiopian food markets in terms of identifying major food price drivers and the direction 

of causali ty relations. 
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CHAPTER THREE 

DATA SOURCE, MODEL SPECIFICATION AND ESTIMATION TECHNIQUES 

This chapter describes the type & source of data used in the study [3.1], specifies the models, 

discusses estimation techniques and explains the type & importance of diagnostic tests to be 

conducted [3.2). 

3.1 Data Source and Description 

The study is interested in the dynamics of food price inflation in Ethiopia. To explore the 

dynamics, country-level annual series are utilized. The dataset (differ between the models based 

on data availability) comprise of country-level retail food price index (FDCPI), and other 

structural & monetary variables including rainfall (RF), world food price (WFDP), real gross 

national income (GNI), nominal effective exchange rate (NEER), in-kind food aid (FDAID), 

money supply (M2), dummy for regime shift (DDRGM)11 and agricultural output gap (GAP)1 2 

for the period 1965-2006 and 1963-2006 for the two models, respectively. The data comes from 

various sources and goes through the necessary adjustment for consistency and have its shape to 

fit the models. IJ 

Retail food price indices are obtained from different issues on Household Income, Consumption 

and Expenditure Survey (HICES) of the Central Statistical Agency (CSA). After the necessary 

adjustment (rebasing, referencing & linking) is done, an index is calculated for the period under 

11 DDRGM is 1 for relatively liberalized food markets (pre-1974 and Post-1991 periods) and 0 otherwise (during 
1974-1990). Thar is, during the Dell, regime, food markets were highly centralized. 
12 Agricultural output gap is proxied by the ratio of actual agricultural output to the potential. Therefore, the highee is 
rhe ratio; the lower is the output gap in the secto r, and vice versa. 
n Average food price indices for different period based on different base period ace linked having December 2000 as 
a common base. Row station-wise monthly data is aggregated to national average. The potential agricultural output is 
derived fcom the trend in the sector's GDP approximated by a linear function. 111ese adjustments are important to 
capture the true picture of country level food price inflation in Ethiopia because CSA started to collec t price data for 
Addis Ababa since 1963 and country-level data since 1995/6 with the base period changed thrice (1995/ 6, Dec 2000 
and Dec 2006). (CSA, October, 2008 Volume 7, No 1:16 - Amharic Version and unstructured interview with Ato 
Zena, H ousehold Budget and Prices Statistics Head). 
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study. Macroeconomic data including average world food price, money supply and nominal 

effective exchange rate are obtained from various publications and unpublished documents of the 

National Bank of Ethiopia (NBE) and International Financial Statistics (IFS) database of the 

International Monetary Fund (IMF). Annual real GNI data is taken from the National Accounts 

Department of the Ministry of Finance & Economic D evelopment (MoFED) and IFS's database. 

Food aid series is obtained from Disaster Prevention & Preparedness Agency (DPPA) and the 

Ethiopian Economic Association (EEA/EEPRl) database. Average rainfall series is computed 

from the raw monthly data of the Ethiopian Meteorological Agency (EMA), which covers all 

areas over the country in 18 different stations. The reason for using cumulated rainfall in a given 

season is that rainfall is useful not only for crop production & feed for livestock but also for 

preparation of the land for cultivation & grazing. That is, rainfall in a production season has 

direct or indirect potential contributions towards production. 

3.2 Model Specification and Estimation Techniques 

Economic theory argues price is a cause as well as an effect variable. Food price is not different. 

This necessitates the motivation to see the true causality relation food price inflation has with 

what competing theories state as major drivers. It must be noted that whilst prior studies 

examined the determinants of inflation it may be argued that they do not fully explore the causal 

relationship between the variables1
' Besides, most studies focused on general inflation as 

opposed to food price inflation. This study uses structural vector autoregression (V ARt 

modelling approach (that faU in the class of 4Y"alJlic models since they introduce lags to 

approximate the data generating process) to examine the true causes of food price inflation in 

Ethiopia and scrutinize the direction of causality. 

14 See chaprer 2, sec tion 2.3.2 for a survey of relevant studies in Eth.iopia 
I:; VAR models were fl.Cst developed by Sims (1980). Macroeconomics an d Reality, Econometrica, vol.48 
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3.2.1 Model Specification 

E nders (1995: 294) noted that when one is not confident that a variable is actually exogenous, 

V AR models better capture the variables symmetrically. Badawi (2007: 1-2) also noted that there 

is no prior endo-exogenous division of the series in VAR modelling proper.16 However, they are 

criticized of lacking economic theory (atheoretical! since they use only the observed time-series 

properties of data to forecast economic variables) (Terry et aJ., 1999). Moreover, Cooley and 

Leroy (1985) and Leamer (1983) pointed out that identifying restrictions are required to give 

economically interpretable meaning to the results of any simultaneous equation model (SEM) 

including VAR models. 

Structural VAR modelling approach, on the other hand, is based on (economic) theory and seeks 

to identify potentially relevant variables (from competing theories), explores movements that 

appear to have been causing & highly correlated with the variable of interest (food price inflation) 

in the past; and tlus may, then, be useful in forecasting future food price inflation. This approach, 

therefore, provides a convenient means of testing causaliry as it relies on the causal & feedback 

relations amongst variables. Moreover, it provides an tinportant framework for analyzing both 

short & long-run relationships among different variables through error-correction models 

Oohansen and Jeselius, 1992)17 and facilitates dynamic simulation of variables, which is gaining 

tinportance in normative economics (Lutkepohl and Reimers, 1992). 

Hence, this study utilizes an eclectic structural VAR approach with exogenous series 

(VAREX/VECi\1 - Modell) and without exogenous series (V AR/VECM - Model Z) in order to 

capture food price drivers from contemporary competing theories (monetarists, Keynesian and 

structuralists). Model 1 treats few series (rainfall, world food price, food aid and dummy for 

16 Sims (1980) methodology is referred to by Coolcy and LeRoy (1985) as arhcoccticai macroeconometrics 
17 The recent multivariate methods developed by Johansen (1998), Johansen and Juselius(1992) uses the VAR for 
testing and estimating the (long-run) co-integrating relationships among non-s tationary variables . 
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regime shift) as exogenous because: rainfall is a natural phenomenon; small economies like 

E thiopia are price-takers in the international (food) market," food aid is a political or 

humanitarian decision and the dummy variable for regime shift is naturally a phenomenon 

outside our model. 

Model-! rums at examining the relative significance and causality relations potential food price 

drivers have (particularly from monetary and structuralist theories) . Where as model-2 seeks to 

evaluate the [ir] relevance of the Key/lesia/l i/ljlalio/lary gap theory in the context of food sub-sector, 

with the presumption that expenditure on food is increasing - hence, in the face of ever 

increasing expenditure (on food), whether O/l!plll gap in agricultural sector determines food price 

inflation. 

Before we specify our models the /lolalio/ls should be clear: Z is matrix of endogenous series, and 

X for exogenous series, p & yare coefficient matrices and E is a vector of innovations that may 

be contemporaneously correlated but are expected to be uncorrelated with their own lagged 

values and with al l of the right-hand side variables. The subscript I stands for time period of 

observation, the superscripts (1, 2) for endogenous series imply the relevant model so as to 

maintain notational consistency between the models, and /!,i for /' difference of a series. In 

addition, the variables in UPPER CASE are in levels and lower case in logarithms. 

Then, Model l examining the relative importance of monetary and structural variables in the 

Ethiopian food market specifies the data generating process as: 

z: = {3~ + {3,'Z:_, + ..... + {3,~.Z: _. + r,X H + ... .. + r.X,_. + e:; k = lags ................................... [3.1] 

Where Z,' and X, are (/Ix!) matrices of endogenous and exogenous series, respectively. Each of 

181bis is known to be the small opm (COIIO"!] argu/JJellt in standard literature. 
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the /3/ 's and y, 's (IIXII) matrices of parameters, and II is the number of endogenous (FDCPI, GNI, 

M2 and REER) & exogenous (RF, DDRGM, WFDP, and FDAID) series each. The error-term 

Ii,' is an iid (0, 0,') (ud = identically and independently distributed with mean ° and constant 

Model 2, which seeks to evaluate the [ir] relevance of the Keynesian inflationary gap model in 

the context of the Ethiopian food markets, does not have exogenous series - it is a VAR model 

with food price inflation (FDCPI) and agricultural output gap (GAP) variables. The model 

specifies the data generating process as: 

Z,' = /3; + /3,' Z,~, + ..... + /3: Z'~j + 6,';j = lags .... ... .......................... ....................... [3.2] 

Where Z,' is (hxl) matrix of endogenous series and each of the /3,' (bxb) matrix of parameters; 

where b is the number of endogenous series in the model. The error-terms 6,' are iid (0, 0;). 

3.2.2 Estimation Techniques" 

Estimating the models should be accompanied by investigation of the (time-series) properties of 

the data generating process against a battery·oftests: for [in] existence of unit-root in the variables 

and autocorrelation, heteroskedasticity, and normality of the error-terms. For the validity of 

normative analysis in certain variables for relevant impulse! experiments, model stabili ty shall be 

tes ted and the direction of causal relations checked via tests of Granger causality. 

This section discusses the need to examine the time-series properties of the variables (3.2.2.1] , 

checking cointegrating relations in the variables [3.2.2.2], determine lag-order and importance of 

diagnostic tests [3.2.2.3], and tests of stability & impulse response analysis and granger causality 

tests (3.2.2.4]. 

19 Eviews 5 is the economer.cic package utilized for tlus study. 
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3.2.2.1 T ime-series Properties of the Data 

Checking the time-series properties of the variables is important since it matters to the validity of 

our model estimates. For this objective, stationarity tests shall be conducted. If the series 

contemplated in our models are found to be stationary, we can estimate them using ordinary least 

squares (OLS) technique. If they are not, which characterizes most economic time-series, OLS 

may result in spadoNs results. Yet, it is possible to have valid estimates with non-stationary series if 

they are cointegrated. Therefore, if the series in our models are found to be non-stationary, 

cointegration test shall be conducted using the Joholls", Procedllre. 

Unit-root Tests 

As stated above, for OLS regression results to be valid on time·series, all the series have to be 

stationary; that is, whether they will come back to their long-run trend after a certain shock at a 

point in time. On the contrary, if a series follows a random-walk20 (non-stationary), OLS 

regressio n may result in spurious results and estimates will be inconsistent since the series do not 

have constant mean and finite variance. Besides, the effect of temporary shocks on a series may 

have a short-term Oong.term) memory based on stationarity (non-stationarity) of the series, 

which determines policy implication in normative economic analysis (pindyck and Rubinfeld, 

1991 : 460-70). 

The easiest way that gives initial clue about the likely nature of the series and [in] existence of 

unit-root is visual inspection of their graph plotted against time. If the graph has a trending 

nature (an indicator of changing/time-dependent mean) or has varying deviations from the 

average (an indicator of infinite variance), then we will suspect the series fo r unit-root; otherwise, 

the series may be stationary (Gujarati, 2004). 

20 A series is a random-walk when its mean and variance are time-dependent and there is no long-run mean to which 
it converges 
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On top of this, Econometrics literature is affluent in methods of unit-root tests (hence, order of 

integration)". Alemayehu et aI., 2007) noted that the most widely used in applied research are 

Augmented Dicky-Fuller (ADF) and Philips-Perron (PP) tests. The older version of the ADF test 

was initiated by Dicky and Fuller in 197922 but with risky assumptions: the series should have 

neither a drift-term nor time trend, and the error-terms are statistically independent and have a 

constant variance (Enders, 1995: 239). The reason why these are risky assumptions is that if 

violated, the test is no more valid (Holden and Herman, 1994: 75). As we shall see soon, 

however, ADF does not share these problems. 

Following Alemayehu et aI. , (2007: 22-3) and Greene (2003: 637-46), the simplest version of the 

DF test is illustra ted below and later expanded to show the relative merits of ADF test. Consider 

an AR (1) process like [3.3], 

Z, = ¢ Z' _I + u, .............. .. .......... . ..... ...... " .............. .. ......... .. .. ..... .. ............... [3.3a] 

O r !'.z, = (¢ - 1)z'_1 + u, .................................................................................... [3.3b] 

I t, then, tests for HO : ¢ = 1 (= (¢ - I) = 0) against ¢ < \. When ¢ = 1 , [3 .3] will become 

Z, - Z, _I =!'.z, = u, .... ....... .. . ....................... . .. . .......... ............ ....... ................... [3.4] 

This entails that [3.4] is a random-walk, which is an I (1) series. A uni t-root process is said to be 

integrated of order one [I (1)] if it becomes stationary with first rlifference. More generally, a 

series is integrated of order d, I (d) if it becomes stationary by rlifferencing the series d times. On 

the other hand, if I¢I < I , then the series is I (0) or stationary. 

Rewriting [3.3] with the lag operator (L) gives 

(1- ¢,L)z, = u, ..... ..... ................. ...... ......... .... ...... ......... ............................... [3.5] 

Divide the term [I - ¢,L] by ¢, to get [(I / ¢,) - L]. The root of this equation, is the value of L , 

21 Order o f integration is tbe number of times a series has to be differenced to get it stationary 
22 It was called Dicky Fuller tcs t when flts[ formulated by Dicky and Fuller (1979). 
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denoted L', which satisfies [(1 / ¢,) - c = 0]. Then, the solution for this condi tion is [L' = (1 / ¢, )]. 

This value is called the IVot of the equation. If ¢, = I , then L' = 1 and the equation has a III/it-Ivot. 

In this case, the first difference of z, is stationary since substituting for ¢, = 1 gives z, - ZH = tI, 

(that is, stationary). Therefore, an I m series has one unit~root; where as an I (0) series has no 

unit-root. 

The ADF test augments the formulation in [3.3] by adding gel/Clvlls lagged levels of the change in 

a (dependent) variable to produce a better white-noise error-term (Alemayehu et aI., 2007: 23). 

An extension of this formulation for p process is given by [3.6]. 

Z, = ¢,Z,~, + ¢,Z,~, + ..... + ¢ pZ,~p + tI" ......................................................... , ........ [3.6a] 

Or, {;,z, = ¢' ZH +¢; {;,zH + ¢;{;,z ,~, . + ..... + ¢;{;,z, ~p+ , + u,; u, - tid (0,02) ............................ [3.6b] 

Where¢' = ¢, + ¢, + ...... +¢p - 1 and¢; = _(¢,+, + ..... + ¢p). 2J 

It should be noted that z, may be tested for stationarity under the null hypothesis of existence of 

unit~root, HO: ¢' = 0 against the alternative of stationarity, ¢' < O. In order to test the null 

hypothesis, the ADF test statistic is calculated as ~ (This statistic does not mimic the 
SE ¢,' 

standard t~distribution for non~stationary series even in large samples)," which shall be, then, 

compared against the Dicky-Fuller's ~ (tall) test statistic. We reject the 1/11/1 hypothesis if the 

calculated test statistic exceeds the tabulated at the desired level of significance; otherwise, we 

cannot reject it. 

This test adjusts the DF test to take care of possible serial correlation in the error-terms by 

adding higher order lagged terms to account for the fact that the underlining data generating 

2J ¢' = ($ - I) and ¢; = _¢, forthe case of[3.5J where p =1; that is AR(l) 

24 D. A. Dickey and W. A. FuUer (1979:427-431). Note also that the tall test statistics depends on whether the series 
has (or not) a drift term, time trend or bQ[h. 
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process may be more complicated than a simple AR(I) process and this af/gllleliialioll will 'whiten' 

the error-term (Alemayehu et aI., 2007: 22). This proves ADF test is superior to the DF test. 

Nevertheless, care must be taken to test for unit-roots in the presence of structural breaks in the 

series as the test is biased towards non-rejection of unit-roots if there is (are) structural break(s) in 

the series. TIlls may be a sound concern for most series in our models as they could possibly have 

structural breaks. For instance, food price inflation may have a break foll owing the start and end 

of the centralized system (1974-1991). The agricultural output gap may have such breaks 

following years o f draught, and so on. 

Philips-Perron tests account for the possibility of slmelf/ra/ breaks. The formal procedure of testing 

for unit-root at time period I = l+1 with the null hypothesis of a one-time jump in the level of a 

unit-root process against the alternative of a one-time change in the intercept of a trend 

stationary process is developed by Philips & Perron (1989). Following Enders (1995: 243 - 251), 

the PP test procedure is given as: 

Ho : Z, = ¢o + Z,., + !l,D p + u ,; .. ..................................... ... .................... .... ....... [3.7a] 

H, :Z, =¢o+¢,t+!l,D, + u,; ........ ......... ................................. ......................... [3.7b] 

D, is a pulse dummy such that D, = 1 if l=l+ 1 and 0 otherwise; and D, represents a 

level/intercept dummy such that DL = 1 if t > I and 0 otherwise. 

This test uses non-parametric statistical methods to take care of the serial correlation in the error-

terms. The econometric problem, therefore, is to determine whether an observed series is best 

modeled by [3 .7a] or [3.7b]. This involves: detrending the series by estimating [3.7b] (call the 

residuals;,), estimating the regression of the residuals on their lagged values as in [3.8a] 

A A 

Z, = G, Z<-I+ V , . .....•. • ..•.. . .•.. •. ...•..•.. • .•..•.......•.....•..•....•....•..•.......•.•....... • ...... [3.8a] 
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Under the null hypothesis of exis tence of unit-root, the theoretical value of a, is uni ty. When v, 

is an iid, the distribution of a, depends on the proportion of observations occurring prior to the 

break denoted ")..= l / t (t= total number of observations). Now, perform diagnostic tests on v, for 

serial correlation because if they are serially correlated, we should use the augmented form of the 

regression as in [3.8b]. 

A A Ie A 

Z/ =a
l 

Z/_I+ Li; IBiD. ZH + V/ ....... . ........ . .... . .... ... .. . .. . . . ....... .. ... . . .... .... . .... .. . ...... [3.8b] 

A 

Where z, is the de trended series. 

Then, we calculate the I-statistic under the nulla
l 

= I and compare to the PP critical values, 

which is naturally identical to DF statistics when ")..=0 and ")..=1. In effect, there is no strucrural 

break unless 0< ")..< 1. The maximum difference between the two statistics occurs when ")..=0.5; 

even this is marginal (Gujarati, 2004: 818). This test is more general in that it can also allow for 

one-time change in the drift or one-time change in both the mean and drift. 

Nevertheless, Gujarati, (2004: 820) and Enders (1995: 251 -2) noted that not only all tests for 

unit-roo t have less power to distinguish between a unit-root and near unit-root process, but also 

that there is no uniformly powerful test for unit-root. '; We, therefore, shall use ADF and PP 

tests to establish whether or not the series in our models are stationary. 

3.2.2.2 Cointegration Tests 

We cautioned that regressing non-stationary series using OLS may result in spurious outcomes. If 

the series are found to have uni t-root, it is possible to make them stationary by differencing. But, 

this may 'throwaway' information concerning the co-movements in the data generating process. 

25 Power of a test is the probability o f rejecting fa lse null hypothesis; or 1 - probability of type II err or (Enders, 1995: 
251) 

..... -
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For the reason that if a linear combination of non-stationary series is stationary, 'it may callcel ollt 

the stochastic trend the series have.' In this case) we say the series are coilltegrated and the 

regression may give meaningful relationship among them. Economically speaking, the series are 

cointegrated if they have a long-term (equilibrium) relationship as most economic theories are 

often expressed in equilibrium terms (Green, 2003: 856 and G ujarati, 2004: 824). But, if the series 

are stationary, we can estimate our models by OLS and no cointegration relation is expected. 

T here are two ways of testing the existence of cointegration between variables of interest and 

estimating the co-integrating vector, viz The E ngel-Granger (EG) Approach and the J ohansen 

Approach. Next, we will go briefly through the EG Approach and then appreciate the Johansen 

Procedure. 

Engle-Granger Two Stage Approach 

The variables in our models are cointegrated of order d, b; denoted CI (d, b) if they are each 

in tegrated of order d, but their linear combination exists that is integrated of order b, where b<d 

(Engel and Granger, 1987). In this case, food price in flation is expected to have equilibrium 

relationship with the variables pondered. 

The Ellgle-Grallger two-stage applVach begins by testing whether the variables of interest are 

sta tionary. If variables contemplated in the model s follow an I (1) process, then (in theflut stage) , 

estimates of the long-run equilibrium equation are made using OLS. Then, an ADF test on the 

residual of the long-run equation (which is equal to the linear combination of the variables of 

interest) is conducted to determine if the variables in question are cointegrated - that is, whether 

the errot-tenn fo llows a stationary process. Stationarity o f the error-term is taken as proof o f 

cointegration. 
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If the error-term is stationary, (in the secolld stage) we could combine the error-term with the first 

difference of the variables (short-run indicators) to estimate the fInal model. This fInal model 

which consists of the fIrst difference of the variables and stationary error-term is called an error­

correction model (EeM). This model helps to show the deviation from the equilibrium food 

price position and how an adjustment towards the equilibrium is made by combining both the 

long-run and short-run versions of the model in one regression (Alemayehu et aI., 2007: 30-1; 

Enders, 1995: 374). The Engle-Granger methodology, though it tests [in] existence of 

cointegration among time-series, is inferior to the Johansen Procedure due to the following 

shortcomings. 

When we have more than two variables in an equation (model 1, for example), the residual-based 

technique (EG Two Stage Approach) no longer has a unique vector. It should be understood that 

with k variables in the system, there must be at most k-1 possible vectors (Engel and Granger, 

1991; Banerjee et al., 1993 in Ibid). Secondly, unless one has a clear theory that specifies the 

direction & magnitude of the coefficients, the interpretation of the outcome vector in this 

residual-based method is problematic. Thirdly, one has to make a strong assumption about a 

unique cointegration vector in the analysis (Alemayehu et aI., 2007: 30; E nders, 1995: 375 and 

385- 6). Fourth, the large sample properties on which this approach is derived may not, 

unfortunately, be applicable to the sample size for actual practical research. That is, the EG 

methodology suffers from dependence on the choice of the series for normalization - changing 

the right and left-hand side variables may affect our conclusion on cointegration relationship 

between them, especially when we have finite sample. This problem is compounded when we 

have multivariate series since there may be more than one cointegrating vector, which the EG 

Approach hardly identifies (Enders, 1995: 385-6). These factors, thus, have led to the popularity 

of the Jobal/sell Approacb Oohansen, 1988; Johansen and Jeselius, 1992) since it handles 

multivariate systems in a better way as discussed below, 
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The Johansen Procedure 

The Johansen Procedure uses the VAR for testing & estimating the long-run relationships among 

non-stationary series (Hamilton, 1994). It relies heavily on relationships between the rank of a 

tnatrix and its characteristic root5.
26 The concept of rank and eigCllvaluc or vector is central to the 

cointegration test using this approach. This is because testing for the existence of a non-zero 

eigenvalue is tantaillount to testing for the rank of a matrix. The latter, in turn, indicates the 

number of linearly independent rows. This follows from the fact that the rank of a matrix is equal 

to the number of non-zero eigenvalues. Nonetheless, as we shall establish soon, this procedure is 

nothing more than a multivariate generalization of the DF test discussed in section 3.2.2 (Enders, 

1995: 386). Accordingly, if the variables are cointegrated, the error-comc/ioll variants of the models 

in [3.1] and [3.2] shall be represented by [3.9] and [3.10], respectively:" 

More compacdy, 

i - I Ie 

tlZ: ;:::: Lr/tlZr_i + LcI>jX'_k +n1z,_Jc +e: .......................... . . . . ...... [3 .9b] 
;=1 ;=1 

.-, • 
Where r, = (I -A' - .... -.4'l = [I-(I.4'l]; and IT = -{I - A' - ..... - j{) = -{I - IA') is the CITOr-COfTcctiOI/ 

i=] ;=1 

term of Model 1 

......... . .. . .... . .•... .... .. ................ ... ....... [3.10] 

j - I j 

Where r,' = (I -.8,'- ..... - ,8,')=[I - (I,8,' )] and 0 ' =-(l -,8,'- ..... -.8])=-[[ -(I,8,')] is the 
;= 1 ;=] 

mvr-comc/io/l term of Model 2. 

The VEe specifications in [3.9] and [3.10] contain information on both short-run and long-run 

A A A 

adjustments to changes in the series via the estimates of r, ell and 0 , respectively. Such models 

26 For essentials o f mattL .... algebra see Alpha C. Chiang, 1984 (3rd Edition) or Annex B (Borrowed from Enders, 
1995:412-415 

27 If the constants in [3. 1] and [3.2J, po's, are restricted such that the rows of r can differ only by a scalar, it is 
possible to write each 6.Z, in terms of f IZI_, 
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exploit this property of cointegrated series and allow estimating how quickly, when disturbed, the 

series return to their long-run equilibrium. Besides, if it so happens that the non-stationary series 

are cointegrated and the error-correction term omitted, the model is going to be misspecified 

(Kapinos, 2006: 3-4). 

The key feature to note in [3.8] and (3.9] above is the rank of il; which is equal to the number of 

independent cointegrating vectors. Clearly, if rank (il) = 0, the matrix is null and [3.8] and [3.9] 

are the usual V AR models in first differences. Instead, if il is of rank II, the vector process is 

stationary. In intermediate cases, if rank (il) = 1, there is a single cointegrating vector and the 

expression O lZI_O; e ;; I , 2; f) := }. k is the error-correction factor. For the remaining cases in 

which 1 < rank(il) < 0, there are multiple cointegrating vectors (Enders, 1995: 389-90; Greene, 

2003: 655-8 and Alemayehu et a!. , 2007: 33- 5). 

The number of distinct cointegrating vectors can be obtained by checking the significance of the 

characteristic roots o f il. Recall that the rank of a matrix is equal to the number of its 

characteristic roots that differ from zero. If we obtain il and order II characteristic roots such 

that A, > A, > .. .. . > A" rank (il) = ° and all these characteristic roots will equal zero if the 

variables in Z, are not cointegrated. " In terms of the formula for test statistic of the number of 

characteristic roots that are insignificantly different from unity, given by [3.11] and [3.1 2], each of 

the expressions III (1-}.) will be zero since III (1)=0. Similarly, if rank (il) = 1, 0 < 1..\ < 1 so that the 

first expression III (I-A,) will be negative and all the other A; = 0 so that III (1-,1,) = ... = 11I(I-A,) = 

O. Note that, in practice, we o btain only estimates of n and the characteristic roots , i 

28 In the context of modell , this refers to the cointegration relationship both endogenous and exogenous series 
might have. 
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A,,~, (r) = -T f In(I -~;) ........ . . . .... .... . .... ......................................... ..... ..... [3.11] 
I_ r+i 

, 
Am~ (r,r + I) = - Tln(J - A'+I) ................ ............. ...... . ................ .... . ............ ...... [3.12] 

Where ~ is the estimated values of the characteristic roots (also called eigenvalues) obtained 

from the estimated n matrix; and T is the number of usable observations. 

The first statistic, A",,, (r), tests the Ill/II bypolbesis that the number of distinct cointegrating vectors 

is less than or equal to r against a gClleral allemalive. The further the estimated characteristic roots 

are from zero, the more negative is III (1- Ai) and the larger this statistic. On the other hand, 

Am~(r,r+ 1) tests the lIIill bypolbesis that the number of cointegrating vectors is r against the 

alternative of 1+ 1 cointegrating vectors. Once more, if the estimated value of the characteristic 

root is close to zero, Am~ will be small (Enders, 1995: 391 and Hansen (2007: 114 - 5)." The 

Am~ test has the sharper alternative hypothesis. It is usually preferred for trying to pin down the 

number of cointegrating vectors especially when the two statistics do not come up with similar 

results (Enders, 1995: 392-3; Alemayehu et aI., 2007: 34 and Greene, 2003: 657). Alternatively, 

one may choose either o f the statistics based on the interpretability of cointegrating relations 

when they yield conflicting results Oohansen and Juselius, 1990). 

Generally speaking, the critical values of these test statistics are smallest with a drift term and 

largest with an intercept term included in the cointegrating vector. Instead of carelessly positing 

the forms of 130' it is possible to test restricted forms of the vector. The Johansen procedure also 

allows for testing restricted forms of the cointegrating vector(s). The key insight to all such 

hypothesis tests is that if there are r cointegrating vectors, only these r linear combinations of the 

29 Johansen and Jeselius (1990) provided the critical values for both statistics. Their distribution depends 011 the 

number of non-stationary components (II-f) and the form of vector Po 
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variables are stationary. All other linear combinations are non-stationary.30 In order to test 

restrictions on the cointegrating vector, Johansen (1991) defInes the two matrices of dimension 

IIxr (where r is the rank of IT) such that IT = a1t'; 1t is matrix of cointegrating parameters and a 

the matrix of weights with which each cointegrating vector enters the II equations of the V AR. In 

this sense, a can be viewed as the matrix of the speed-ofadjllslm,"1 param,ICIJ. 

3.2.2.3 Lag-order Selection and Diagnostic Tests 

Gaussian error-terms are the basic building blocks for the Johansen cointegration test. Thus, 

diagnostic tests on the error-terms of our models are indispensable as it determines the [in] 

validity of the cointegration results. Put differently, it is notorious to the regression results for the 

error-terms to be autocorrelated, heteroskedastic or skewed. Instead, they are expected to be 

serially un correlated, homoskedastic and normally distributed for the cointegration results to be 

accepted. 

Lag-order Selection 

We should mention a concern that the results of the Johansen test can be quite sensitive to the 

lag length included in the models. This is why determination of appropriate variables to include 

(basically from relevant theories) and the determination of the appropriate lag-order are 

fundamental in VAR approach. In terms of modell, for instance, this is stating how important it 

is to decide which monetary and structural variables to include and how far way behind each 

variable affects food price inflation. 

The appropriate lag-order (k for model 1 and j for model 2) of the V AR is determined using 

standard model selection criteria, such as s'qllClilial modifi,d LR I,sl slalislic (LR test),fi"al pr,diclioll 

mor (FPE), Akaik, Ili/omialioll C,ilClia (AIC), Schwarz C,ilClia (SC) and HalillallQllili1i il1017l1alioll 

30 For derails on resting restrictions, see Enders (1995: 393-6) 
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critelioll (HQ) test statistics. Allowing data-dependent rules to pick the lag length in our models, 

information criteria approaches may be used in this study. The two known information criteria 

AIC and SC arc given as [3.13a, and 3.13b]: 

AIC = ~ + ~. '1 ..... ..... ............. ..... .... ... ... ........... ... .... ..... ........ ...... ...... [3 .13a] 
T T ' 

Where e is the log likelihood given as e = -2:: [1 + log(2,,) + 10g( c)J and 
2 T 

SC = _~+ k(Jog T) ....... . ... ..... ....... .. ........................................................... [3.13b] 
T T 

Schwarz Criteria in [3.13b] imposes greater penaJty for adrUtional coefficients 

This paper along with using AlC and SC will employ a likelihood ratio (LR) test which tests the 

appropriateness of one lag-order over another. But, when the selection criteria inrUcate rUfferent 

lag-orders to incorporate, it shall be selected based on the general considerations of signs of 

autocorrelation in the case of shorter lags and over-parameterization of the model which erodes 

degrees of freedom (hence, multicollinearity between the rUfferent lagged variables and poor out 

of sample forecasts although the within sample fit may be good) in the case of longer lags. This is 

why one should optimize on the trade-off between possibility of autocorrelation and over-

parameterization to arrive at a parsimonious lag (Gujarati, 2004; Alemayehu et aI., 2007; and 

Hamilton, 1994). 

Test of Autocorrelation 

Often, serial correlation in the errors of a dynamic model simply inrUcates that the model has not 

been completely specified (Wooldridge, 2003: 379). The most widely used tests are Lograllge 

Mllitiplier (LM) test and Dllrbill & IVatsoll (DW) test. The DIV statistic is given by 

DIY 

T , , 

~(II '-U' _ ')' ' .. ...... .. .. .. .. .. . .. ... .. .. .. ... . .. ... .. .. .. .. . ... .. .. .. ....... ........ [3. 14] 
=-'-T -,-- ~ 2(1 - 0) 

LU / ,., 
in regression of the error-term as in [3.15] below: 

11 The lowest Ale is the most preferred 
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+ ... .. + 8
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ul_i 

+ el;t = 2, .. " T;i = 1, ... , q ., ......... , "." ... ,' .. . .. . ............ ,.,. , . ....... , .. [3 .15] 

under the null HO: B, , ... , Bq = 0 with the classical assumptions, including /lolma/ity and 

bomoskedaslicity of error-terms. Though, this disttibution depends on the values and number of the 

right-hand-side variables, the sample size, and whether the regression contains an intercept, it is 

conceptually the same as the I-test. 32 

A better test for [3.14] is the Lagrange multiplier form of the Ftest given by 

LM = (T - q)R : - X' ............................... . ...... . .. .. .................... . .. . . . .. ....... [3.16] 

with q degrees of freedom; R: is obtained from the regression of the error-term in period I on 

lagged values of the errors and current and lagged values of other series." 

Test of Heteroskedasticity 

Regression estimates are no longer best linear unbiased estimators (BLUE) in the existence of 

heteroskedastic error-terms. Jl7bile lest helps to check the homoskedasticity [or heteroskedasticity] 

of the error-terms. It involves regressing the sqllal,d OLS residuals on the fitted and squared 

fitted values as in [3.17]. Then, an Ftest is asymptotically valid. This test is the 1M statistic for 

testing all 3, (i =1, ... , q) are zero in [3 .17]. 

This is regression of the error-term on each series, its square and covariance among them. 

Tests of Normality 

The normality of the error-terms is tested usingJarqlle-Bera test and measures of skew/lw & kllltosis 

(Graphical inspection may also give insight on the distribution of the error-terms). Jarque-Bera 

32 As a rule of thumb if the calculated DW is less than 2, there is evidence of positive serial correlation 
33 As usual, if the calculated LI\1 statistic exceeds the tabulated, the null hypothesis of no autocorrelation is rejected 
and vice versa. 
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GB) test is an asymptotic 0arge sample) test based on residual regression on kurtosis and 

skewness of the distribution and is given by 

J8 = r[ S6' + (K 2~3) '] - x' ................. ...... ... ................................... .......... [3.18] 

Where T = the number of observations, K = measure of kurtosis and S = skewness coefficient, 

respectively (for normally distributed variables S = 0 and K = 3). 

Under the null hypothesis of normal distribution of the errors, this test is a joint test of S = 0 and 

K = 3. Hence, the test statistic works such that it presumes normal distribution and asks the data 

to sufficiently prove it is not! The calculated statistic is significantly different from zero only 

when the distribution in not normal (Wooldridge, 2003; Gujarati, 2003: 148). 

3.2.2.4 Test of Stability, Impulse Response Analysis and Granger Causality 

Finally, the srudy is interested in the direction of causal relations the variables might have and the 

response of effect variables to changes in cause variables. The impact of other variables on food 

price inflation is of particular interest to this srudy. Therefore, tests of causality and impulse 

response analyses shall be conducted. 

Granger Causality and Exogeneity Tests 

A test of causality involves whetller or not the lags of one series enter in to the equation for 

another. Correlation does not necessarily imply causation in any meaningful sense of that word. 

The econometric graveyard is full of magnificent correlations, which are simply spurious or 

meaningless. The Granger (1969) approach to the question of whether the monetary and 

strucrural variables contemplated in the models cause food price inflation is to see how much of 

the current food price inflation can be explained by its past values and then to see whether 

adding lagged values of those variables of interest (like money supply, nominal effective exchange 

rate, gross national income, etc) can improve the explanation. A·ccordingly, food price inflation is 
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said to be Granger-caused by these variables if they individually help in the prediction of food 

price inflation. Equivalently, if the coefficients on the lagged variables of interest are statistically 

significant, then they are Granger causing food price inflation. It is important to note that two­

way causation is common especially with economic behaviors like [food] price. However, it is 

important to note that the statement "x Granger causes j' does not imply that y is the 

effect/ result of x. 

In terms of our VECM models ([3.9] and [3.10]), the absence of Granger causali ty requires both 

the coefficient on the error-correction term n and the coefficients on the individual explanatory 

variables r's & <D's (for endogenous and exogenous series, respectively) to be insignificant 

(Enders, 1995: 315). Watson (2000: 2848-9) cautioned that G ranger causali ty test statistic often 

have non- standard asymptotic distribution so that conducting inference using critical values from 

X' table is incorrect. This is because estimated coefficients in VAR models with integrated 

components can behave differently than estimators in covariance stationary VAR models. That is, 

when (Z," Z,,) are covariance sta tionary, the resulting Wald, LR or LM test statis tics for the null 

hypothesis of G ranger non-causality will have a large sample xI distribution and when they are 

integrated, the distribution of the test statistic depends on the location of unit-roots in the 

system. In our case, if the series are found to be cointegrated, we can safely refer to the xI table 

to make inference on causality among variables of interest. 

E nders (1995: 315- 6) noted that Granger causality is a weaker condition than the condition for 

,xogen,ity. Exogeneity would imply that values of, say, nominal effective exchange rate that are 

additionally present in the model would also not affect food price inflation. A necessary 

condition for th e exogeneity of the former is for current and past values of the latter not to affect 

the former. The H OIIJ1l'OIl lui can be utilized to answer the question of exogeneity. In terms of 
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our VECM (modell , for example), suppose the endogenous series Z" Z" Z;, & Z, and 

exogenous series X" X" XJ & X,. Further suppose that the first equation of the model is 

Z" =bo +b,Z" +b,ZJi +b4Z4i +a,X" + .. . +e" ...... .. ................... .... .. .. . .. . ................ [3.19] 

If Z" ZJ and Z, are truly endogenous, we cannot estimate [3.19] by OLS. But how do we find 

that out? First, we obtain the reduced-form equations for Z" Z, and Z, (Note: the reduced-form 

equations will have only predetermined variables on the right-hand side). From these reduced-

form equations, we obtain Z ",z" nlld Z" (predicted values o f Z,;, ZJ; and Z,;, respectively). T hen, 

in the spirit of the I-laIlSma/i/'s/, we can estimate [3.20] by OLS: 

A A A 

Z" = bo + b,Z" + b,Z,; + b4Z4i + a,X" + ... + A., Z ,,+ A., Z 3i + A4 Z 4i+ e'i .... · .. ··· ........ .... .. · .. [3.20] 

Using the F-test, we test the hypothesis that A., = A, = A, = O. If this hypothesis is rejected, Z" ZJ 

and Z, can be deemed endogenous; if it is not rejected, they can be treated as exogenous 

(Gujarati, 2003: 756-7). 

Finally, a block ,xog""ity test is useful for detecting whether to incorporate a variable in to a V AR 

model. It is a multivariate generalization of the Gra/lger callsality test which determines whether 

lags of one variable say, money supply, Granger cause anyone of the variables in the system. In 

our four (two) endogenous variables system for model! (model 2), the test is whether lags of one 

variable Granger cause any of the remaining variables. In essence, block exogeneity restricts all 

lags of a variable (say ZI/) in the equations for the other variables (Z," Z" and Z,,) to be equal to 

zero. This cross-equation restriction is properly tested using the likelihood ratio test given by 

[3.21]: 

(T -c)(Iogl~,I- l ogl~"I) - X' .............. . ..................... . .................................... . [3.21] 

with degrees of freedom equal to 3k since k lagged values of Z" are excluded from each equation; 
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Where ILl IS the determinant of the variance/covariance matrix of the residuals, 

c = n k + 1; n = number of variables. 

What we do is, we estimate the equations for the other variables, Z", Z" and Z" using k lagged 

values of all the series, Zi/ and calculatel:Eul. Then, we re-estimate the three equations for the 

other variables excluding the lagged values of food price inflation, Z" and calculate I LJ Then, 

we find the LR statistic using [3.20]. Here, c = 4k + I since the three unrestricted equations 

contain k lags of all the variables plus a constant. 

Impulse Response Analysis 

The coefficients in our error-correction models indicate the direct ceteris paribus impact of one 

variable (say, money supply) on the other (as a matter of interest, food price inflation), ruling out 

the possible interrelations and hence indirect effects among them. If this happens to be so, 

impulse response analyses help capture both the direct and indirect impacts o f change in relevant 

monetary and structural variables particularly on food price inflation because impulse response 

functions represent the time profile of the effect of a shock to one variable on the future values 

of all endogenous variables. This is particularly indispensable in normative Economics. It also 

provides an important framework to facilitate dynamic simulation of variables (Lutkepohl and 

Reimers, 1992). 

But, for this inference analysis to be compelling, the VAR models in [3.1] and [3.2] must be 

stable. To this end, the stability of the VAR should be tested looking at the roots of characteristic 

polYllomial and by checking whether all the roots are lying within a unit circle. For a VAR to be 

stable and have orthogonal error-terms it must have a modulus of less than one for all of its roots 

of polynomials. This, in turn, ensures all roots to lie within a unit circle and hence inferences 
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drawn from the impulse response analysis would generally be valid (Lutkepohl and Reimers, 

1992; Enders, 1995: 305). 

If our model(s) are stable, we can make experiments on the direct and indirect impacts of policy 

related relevant variables in our models, like money supply, exchange rate, rainfall, etc on food 

price inflation and the potential policy implications for the sake of normative analysis. 
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CHAPTER FOUR 

ESTIMATION OF RESULTS AND DISCUSSION 

In this chapter we will briefly see the recent trends in food price inflation, which is the source of 

motivation for this study [4.1], estimate the econometric models specified in the last chapter and 

discuss the results [4.2]. 

4.1 Recent Trends in Food Price Inflation 

The world economy suffers from many problems but none more critical than what is happening to 

food prices in view of the fact that even small price rises can hit hard, especially the poor. 34 The 

recent experience in Ethiopia is not different. This, mainly, is why identifying sources of food price 

inflation is indispensable and hence interesting area of research. This section, therefore, evaluates the 

recent trends in food price inflation at a global as well as national level. 

4.1.1 Trends in Global Food Price Inflation 

Sharp food price hikes have again, after three decades (a fter the 1973 food price inflation), become 

the major global concerns particularly in the recent past." In the year 2006, world food price index 

revealed an annual average rise of 9%. A year after, the figure increased to 23% and even 37% if 

December 2007 is compared widl the same month of the preceding year (FAO, 2008). Average food 

prices more than doubled by early 2008 compared to 2000. Over the last 12 months aune 2007 -

June 2008) ilie average food price inflated by 56%, with wheat rising by 92% and rice, the staple of 

34 In 2006, with a population of about 80 million, 81 % of the E thiopian populations live below the poverty line of USD 2 
a day and 44% below the national poverty line (WE. 2007). Globally, close to 3 billion people currently earn less than 
USD 2.00 a day, of which USD 1.00 is spent on food (World Resource Institute, 2008). 

3> Global food price inflation is viewed to be a new source of famine and global food crisis. 
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half the world, by 96% (www.bbc.com/africa retrieved on June 22, 2008). While high price events 

are not unusual in most agricultural markets what is unusual in the current situation is that the price 

spike applies to almost all major food and feed commodities, rather than just a few of them (FAO, 

2008). 

It has been argued, recent food pnce inflation may be attributed to short-term agricultural 

production shortfalls. On the other hand, many scholars disagree on the ground that many of the 

current food price drivers have lasting effects and hence the future is gloomy. Some of these drivers, 

according to Joachim (2007), are dramatic increase in demand for cereals (80% between 2000 and 

2006) following income growth in developing countries, the lion's share of this growth goes to food 

purchase; sluggish increase in aggregate agricultural supply; increased demand for bio-fuel due to 

shocks in global oil prices; agricultural subsidy in developed countries; speculation in agricultural 

output markets; and the likes. The scope of this study, however, is the case in Ethiopia. 

4.1.2 Recent Experience of Food Price Inflation in Ethiopia 

It has become apparent recently that the increasing inflation rate in Ethiopia is largely the result of 

increase in food price inflation as food not only takes the lion's share of the cpr but also its price 

increase faster than non-food items. This entails policies targeting food security and food prices do 

affect inflation targeting in the country. Policy-makers target on inflation because relative price 

fluctuations are unavoidable parts of any economy. This becomes frustrating when many people are 

so poor that a (small) rise in food prices becomes the question of survival, like the present condition 

of the urban poor and rural net buyers in Ethiopia. 
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The recent experience in domestic food markets is irritating because food prices blow up as high as 

39% in real terms, based on December 2000 prices. Worse is, the price hike is higher & consistent 

for cereals (generally regarded as staple), especially teff, wheat, maize and barley with their share in 

the cereals market given by 30%, 22%, 27% and 12%, respectively. Cereal prices have inflated higher 

in the recent few years than what was experienced in a decade during 1996-2005 (28.5%) . 

Figure 4.1.2.1 Recent Trends in Food Price Inflation 
40 .;-----------------------------------------------------------------, 
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Roughly, the average inflation during the Imperial and the Derg regimes was less than what the 

economy experiences in the current regime (CSA, Various Issues) . The above figure suffices in 

indicating how quickly recent food price is rising (27.1 %) as compared to that during Nov 1997 -

Mar 2000 (8.2%), Apr 2000 - Mar 2002 (-9 .2%), and Dec 2003 - Dec 2006 (10.3%), on average. 

This rate is recently sustainably increasing despite efforts and policy measures by the government. 

Why? 

Policies aimed at food prices are closely related to food security as undesired food price inflation 

compromises the (food security) efforts of the government. One of the components of Ethiopia's 

food security policy is economic growth where the focus is on agricultural income growth (Broeck 
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and Dercon, 2001: 4). Does this help in alleviating the long-term problem in the food market? 

Answering this pardy requires identifying d,e determinants of food price inflation in the country. 

4.2 Model Estimation and Discussion 

This section estimates two separate econometric models to identify the true causes and lay a ground 

to suggest possible solutions for the problem of food price inflation in Ethiopia. The models ain1 at 

testing the [ir] relevance of competing theories of food price inflation particularly in developing 

countries. The fIrst model incorporates monetalY and structural variables and the second examines 

whether or not agricultural output gap matters to food price inflation. 

The rationale for using two separate models is that merging the agricultural output gap in the fIrst 

model may cause a 'series' problem of multicollinearity since the Ethiopian economy is 

predominandy agrarian. J6 Besides, estimating two independent models saves degrees of freedom, 

which otherwise could have made a combined model easily over-parameterized. 

The study utilizes a multivariate cointegration and vector error-correction modelling approach 

(VECM). In this approach, what we are going to do, in a nutshell, is testing the time-series properties 

of the variables contemplated in the models, determining the lag-order of vector autoregression 

using different criteria, checking for the [in] existence of cointegrating relationships & number of 

cointegrating vectors using the Johansen procedure, assessing the long-run coeffIcients & the 

adjustment coeffIcients diagnosing the residuals for the validity of estimation results and checking for 

model stability for innovations analysis. 

36 A separate exercise revealed a 0.6 of correlation coefficient between rainfall and agricultural output gap index 
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Logarithmic transformations of the series are used to exploit its advantage of correcting skewed 

distribution and tackling possible heteroskedasticity (Alemayehu et ai, 2007). Only rainfall variable is 

used in levels for its transformation is found to be nem' stationary and hence disturbs the 

cointegration relation model ! is scrutinizing. Accordingly, the coefficients of the transformed series 

will have the interpretation of elaslia/y. 

4.2.1 Time-series Properties of Variables 

Here, the time-series properties of each variable are examined. Visual inspection of the graphs of the 

variables and formal tests of stationarity of the variables are conducted. 

Stationarity Tests 37 

Graphical inspections and formal tests revealed consistent results. The graphical inspection of all the 

variables in both models is given in figure 4.2.1.1.1 below. 

Figure 4.2.1.1.1 Unit Root Test: Qaphicallnspcclion 
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J7 If the variables contemplated in our models are stationary, we shall estimate the models using OLS. If not, we shall 
expect the variables to have possible cointegraring relation. 
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A glance at the figures may deduce 'none of the series mimic a stationary nat:w:e' because it has a 

trending nat:w:e, hence a time-dependent mean ifdtpi, GAP, glli, 1112, lIeer, and widp), or it has uneven 

deviations from its average, indicator of infinite variance ifdaid, and RF), or both. Therefore, visual 

inspections suspect all the series for unit-root. H owever, this does not say on the order of integration 

of the series that is tested formally soon. 

Table 4.2.1.1.1 Unit-root Tests: Augmented Dicky-Fuller and Philips Perron Tests 

I ________ -'V.:ca::.;ri::.;a;;:;b;:.:le'-______ ~I P-value I Test Statistics I Critical Value I Inference 

Augmented Dicky-Fuller Test 

l~fi_ap~I~·~~g~a_ri_cll_m_o_fF_o_o_d_P_o_·c_e_In_d_e~~ _____ --" __ 0_.7_1_9_6J ____ -l_.7_3_00_4-"1 ___ -_3_.5_2_36_2~1 __ -'J(~0_~ 
_n_u_~'_o~~ri_tl_'m_o_f ~_1_o_n~e}_'S_u~p~pl~~'-______ ~ ___ 0._1_53_3~ ____ -_2._96_8_0~3 1 ___ -_3_.5_2_36_2~1 __ -'J(~0_~ 
Glli (Logarithm of Gross National Income) 0.4596 

----~------~-----~ 
-2.23287 1 ___ -3_. 5_2_36_2~1 __ J('_'1 )_-" 

neer (Logarithm of Nominal Effective Exchange Rate) 0.1592 -1.35763 1 ___ -_1_.9_49_1..J1_-----'J ('-.:1)_-" 

I_RF--,(R_all_' _f_aU,--) ____________ ~I-__ 0._38_4~5 -0.7515 1 ___ -1_.9_4_93_2..J1_-----'1('-..:1 )_-" 

DDRGM (Dummy for Regime _Shi_'_ft_) _____ .~ 0. 11 59 __ -=!.:~339?J __ ___ -.~~~9.:_L !(I) __ I 
I fdaid~garitlun of I'ood At~L ___ . ___ J 0.5571 1 -0.33844J -1.9491 1 J(I) _I 
..!.ifdp ~o~rithm of World Food Price) .~ ___ 0.3069 1 ___ ..:~:~4~~:_L u _,..:3-.:5~6~ J(I) J 

GAP (Agricultuml Output Gap Index) 1 0.8195 1 -0.76054 1 -2.935 1 J(I) 1 

1 ________ . _________ . ______ Philips-Perr.?.!'~__J 
fdpi ~garithm of Food Price Index) ___ J 0.6294 1 -1.9136 1 -3.52362 1 J(I) ~ 

",2 ~ogaricllm of Money Supp_ly-'-) ___ . ___ -'1 __ 0.1555 I_ _~~9~~ __ __ -3 .52362 1 J(I) __ J 
Glli (Logarithm of Gross N ational Income) 0.4596 1 -2.23287 1 -3.52362 J(I) 1 

neer (Logarithm of Nominal Effective Exchange Rate) 0.1587 1 -1.35978 1 -1.9491 J(I) 1 

I_RF~(R_run_· _fu~~ _____________________ ___'I ___ 0._25_3_6 ~1. ___ -_l_.0_67_45~1. ______ - 1_.9_4_91~ __ I~~_~1 
1 0.1142 1 -1.54211 1 ·1.9491 J(I) 1 DDRGM (Dumm y for Regime Shift) 

j_a_at_·d_~_g_ao_cl_'m_~!oo~.:u_d) _________ --'1 0.5939 1 -02391~J -1.9491 J(I) ..J 

wfdp ~garithm of World Food Price) J 0.6726 1 ·1.82836 1 -3.52362 J(I) 1 

GAP (Agricultural Output Gap Index) I 0.8246 I 
,., .. -".,' -"'''-----------,_._-_.,''''----,,---, ... ,,-'' .... "--.-----_.,.,,, .. ,, .......... -,,_._----_. __ ._._--- _. __ ._._ .. _--_ .. _- -0.74367 __ . ____ ~::?~~ _ __'.I(_'..I) J 

The critical values are based on the 95% confidence interval 
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The [in) existence of unit-root and order of integration of the variables are formally checked by ADF 

and PP tests using general-to-specific modelling approach. As summarized in table 4.2.1.1.1 , all the 

scries are found to be integrated of order one (I (1)) at the 5% level since the (absolute value of) 

calculated test statistics are less than d,at of the critical values (and hence high p-values) indicatc 

failure to reject the null hypotheses of non-stationarity; but, the same hypotheses are rejected when 

d,e variables are first differenced (not reported). These indicate that the series are integrated of order 

1, and hence the possibility for cointegration. But, ordinary least squares (OLS) regression with these 

variables is invalid for its results are spUliolls and mis-specifies the models. Therefore, scction 4.2.2 

explores the cointegration relations the series might have using the Johansen procedure in order to 

maintain the validity of the models estimates. 

4.2.2 Tests of Cointegration: The Johansen Procedure 

In order to see whether d,e series are cointegrated and determine the number of cointegrating 

vectors, we shall first determine the lag-order, and check the inlportance of each lag in both models. 

4.2.2.1 Lag-Order Selection Criteria 

The models are first estimated using VAR modelling approach at the maximum lag-order possible in 

order to determine the appropriate lag length. The table below summarizes d,e lag-order selection 

criteria and d,e lag length selected by d,e respective criterion as indicated by an asterisk (*). The lag-

order selection criteria choose the lag that mininlizes the value of each statistic reported in the table. 

In the first model, all the criteria point to the appropriateness of one lag; but two different lag-orders 

[1 and 3) in model 2. Therefore, choice is made based on general consideration of possible signs of 

autocorrelation in case of shorter lags and easily over-parameterization of the model that erodes 

degrees of freedom in the case of longer lags. 
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Table 4.2.2.1.1 Vector Autoregression Lag-order Selection Criteria 

-
Lag LogL LR FPE AlC ~ SC 

Modell 
Endogenous variables: Jdtpi, glli, 1112 and 11m;' Exogenous variables: DDRGM,fdaid, RF, and wfdp ~ 

Sample: 19652006; Included observations: 37 
---

.~ ____ ~47~.6~89~5~70~0=00~1 ______ ~N~A~1 
1 J 196.891900000 1 225. 8~800"J 

i 2 J 297. J7.25gQOOOJ 13~~3_~Q) ogoo J_ 
...1J 225.482200000 1 19.794250000 1 

4 I 239.230000000 1 11 8899900001 

5 I 2S390080OQgQj 92.161.2000.2...1 

Model 2 

0.000002650 1 

0.00000000204* 

o.oooooooolJ 
0.000000003 I 
0.000000005 

0.000000009 I 

I 
-1.496734000 I -0.625967000 I -1.1 89748000 I 
-8.69686000* I ·7.12948100* I ·8.14428600* I 
-8.387704000 I -6.J 2371~0Q2J ----.:2:~.89541 00(U 
-8.512552000 I -5.551946000 I -7.468800000 I 
-8.390812000 I -4.733592000 1-=2:.101470000 j 
-8.318962000 1 ·3.965130000 1 -6.784033000 I 

1 

Endogenous variables: fdtpi and GAP; Exogenous variable: C 

Sample: 1963 2006; Included observations: 39 

.JU ______ -~1 4.:.::.0::.:5=33"'8"_0 JI. ______ -'Nc::A"'-J1 0.008164 I 0.867750 1 0.954827 1 0.898449 I 
IJ 6g.?~ 5]OOJ I 370~~!g.o L___ __ O"2001 .~Q.J _____ ~946773 ..J ___ -2.685543* J __ .. -2.854677* J 

~ _____ 6::.:3.:::.6::..:36:.:.61.:.;:0-,1 __ ---,5:.;;.3:.:.9.:.;:90:.::28::.J1 0.000189 I -2.899276 I -2.463893 I -2.745783 1 

~ 69.702430 9.83646~ 0.000170* -3.010942* I -2.401406 I -2.796052 I 

I
. 4 1 73.594670_1. _5,890958'--_ 0000!73 J -3.005117 1 -2.221428 -2.728830 ! 
_ U 76.885580 1 ___ 4-,--.6",,2,-,50-,-56,--,1 0.000183 I -2.%6n~ 1 -2.008945 1 -2.629 103 I 
__ 6 J 79.188520 1 __ ---'2:.;;.9:.,::8.:.;:7S"'-98::.J1 0.000206 -2.875055 1 -1.743059 I -2.475973 I 

_7 J . __ 83869_S?O 1 ~cS§.~6.z91 0.000206 _____ ...:2 .91 1.?~7. L __ - l~Q57_!8 J. __ ~2,4SJ38~J 
* indicates lag-order selected by the criterion I 
LR: sequcr:tial ~odified LR test statistic (each test at 5% level) " 

FPE: Final R~_:~~ti_c:r:-=rror . ~-------.1 
Al e: Akaike infonnation criterion 

Adoption of general-to-specific approach, by starting from the general (theory) possible and letting 

the data speak via the [in] significance of each lag jointly and separately, the selection criteria point to 

lag-orders of 1 and 3 as adequate representation of the data in the two models, respectively. This is 

stating current food price inflation may be caused by last period changes in monetary and structural 
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variables (like money supply, gross national income and nominal effective exchange rate) but degree 

of agricultural output utilization may have relatively persistent impact up to three periods. But, is it 

l~al!y important to include each lag indicated by the criteria in explaining food price inflation in 

Ethiopia? 

4.2.2.2 Lag-exclusion Test 

Lag-exclusion test answers the above question by evaluating the significance of all endogenous 

variables at each lag separately and jointly. It is evident from the results in table 4.2.2.2.1 that each lag 

has a significant contribution to explain current food price inflation and hence legitimate to include 

them in the models because the joint X2 test statistics, with probability value in brackets [ ... J, 

reported for the first model (14685.44 [0.000] for one lag) and the second model (51.27164 

[0.000000000196] , 18.30223 [0.001077] and 13.0942 [0.010825] for tluee lags, respectively) show the 

individual & joint significance of each lag in our models. Alternatively, the low probability values 

indicate the null hypothesis that "the lags included in each model can be individually and jointly 

excluded from the model" is rejected. In less grandiose terms, it is found to be appropriate to include 

one lag for the first and three lags for the second model. 

Table 4.2.2.2.1 Lag-exclusion Test (chi-squared test statistics, p-values in parenthesis) 

~ I M~2 
!J_ I!!PiJ_-=,--, __ -<> __ -"..:..:.'-.J _---"-=~ __ _"'fdcpi I __ -=-:=-.J __ -"-=:.J 

1 I 997.2083 I 23.176540000 I 
~ 10.00000) 1--1.::==--' _==.:J....J --.J.==W _--""==-' _ --1.::lo",.00",0",00::..:9.::27]'-L..JI_===::L..l--'.:====:LJ 

2~ J 18.302230000J Nor included in the model 

I, 3 1 _______ N_o_t_in_cl_ud_c_d_in_t_h_c _nl_Od_c_I _~--------·--'I __ ~~::..::.::LJ __ __'.:~~~ ___ ~[0~·~::..:~~~~:4~;LJI ~ . [0.010825] 

I D fj 4 I ~ 4 I 4 I 16 I 4 I 
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4.2.2.3 Johansen Cointegration Test 

Even at the cost of repetition, it should be noted that ignoring the possible cointegration relation the 

series might have and hence the error-correction element results in misspecification of the models. 

The study, thus, tested this using the Johansen procedure and the values for both the maximum 

eigenvalue test (,\ max) & the trace test (,\ trace) are used to determine the number of cointegrating 

vectors in the models as summarized in table 4.2.2.3.1. As discussed in the last chapter, these tests 

start with the null of at most r distinct cointegrating vectors against the alternative of r+ 1 and at 

most r cointegrating vectors against a general alternative, respectively. 

Table 4.2.2.3.1 Unrestricted Cointegration Rank Test Oohansen Procedure) 

Trace Test I 
.. . _"-"-,_.,--,."- ",. - -'-""-'---' . ... ... _. __ ... _ ..• , ........ _--_ .•. - .•. __ ._ .. _--, .. -_ .... - j 

Hypothesized N wnber of ~genVal~ 0.05 Critical Probability 

Model Coin regrating Equations Trace Statistic Values (p-Value)** 
.----~--

None * 1 0.595056 1 73.4677 63.8761 0.0063 

At most 1 1 0.415631 I 37.30748 I 42.91525 0.1625 

At most 2 1 0.222901 1 15.81856 1 25.87211 0.5072 ---
At most 3 1 0.133486 1 5.731069 1 12.51798 1 0.4952 

None * __ ... _1 2.:~24_863-' _ .. 15.83803 12.3209 0.0124 
2 

At most 1 1 0.04552 1 1.86353 4.129906 0.2027 

Maximum Eigenvalue Test 
I 

Hypothesized Number of I ~ Maximum 

I 
0.05 Critical 

I 
Probability : 
(p-Value)** J Model Cointegrating Equations _____ Eig~~~e ___ ~igen _Statistic Value 

._--
None * 1 0.595056 1 36.16022 1 32.11832 1 0.0151 [ 

1 
At most 1 1 0.415631 1 21.48892 I 25.82321 I 0.1687 i 
At most 2 1 0.222901 1 10.08749 1 19.38704 1 0.6095 I 
At most 3 1 0.133486 1 5.731069 1 12.51798 1 0.4952 1 

II 2 1 ___ -"-N;,.:o;::lle:...* ___ -' ___ -"0.:::29:.-4;,.:8;;;,;63:....J ___ -.::1::.;3.:..,97:...:4=5_'-__ -.::1.:..:1.=22:..;4.::.8..J1 ___ --'0"'.0:.:1.::...J6 

~ At most 1 0.04552 1.86353 4.129906 1 ___ ....:0"'.2::0:::27~ 

I * Denotes rejection of the null hypothesis at the 0.05 level 
**MacKilllloll-Haug-Michelis (1999) p-values 
Trace Test and Maximum Eigenvalue Test indicate 1 cointegrating e uation for each model at the 0.05 level 
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As it is apparent from columns three & four of the lower block of the table, th e maximum 

eigenvalue test rejects the null hypothesis of no cointegrating vector (r = 0) against the alternative of 

(r = 1) at 5% level of significance for both models since the test statistics for each model (36.16022 

and 13.9745) are greater than the respective critical values (32.1 1832 and 11.2248). On the other 

hand, the null of at most one cointegrating equation (r :0: 1) against the alternative of 2 cointegrating 

equations (r=2) cannot be rejected because the test statistics (21.48892 and 1.86353) are less than the 

5% level critical values (25.82321 & 4.129906) for model 1 and 2, respectively. And, the same is true 

for successive tests (of model 1 in particular) . This cuJminates in implying a unique cointegrating 

vector for each model. 

By the same token, the upper block of the same table reports the results of the trace test for number 

of cointegrating relations. This block ensures that there is a unique cointegrating vector for each 

model as the test statistic rejects the null hypothesis of no cointegrating vector (since calculated trace 

statistics (73.4677 and 15.83803) are greater than the 5% level critical values (63.8761 and 12.3209) 

for the two models, respectively). Successive rows in the same block, nevertheless, indicate that we 

fail to reject the respective null hypotheses. Hence, these ensure the existence of only one 

cointegrating vector for each model. 

Having seen that both models have cointegration relation among the (endogenous) variables, 

19nonng the error-correction element in estimation would result in misspecification problems. 

Hence, the next section presents the vector error-correction estimates that take in to account the 

cointegration relations. 
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4.2.3 Vector Error-Correction Approach 

From the model estimates (in table 4.2.3.2.1 on page 71), the equations containing the unrestricted 

beta coefficients (13) and speed of adjustment coefficients (alpha, (X) are given by [4.1] and [4.2]: 

7.0254 jdcpi+ 1.816983 gni-23.06772 m2 -3.7 l3l 77lleer+2.034l 8 =0 .. .. ........... .... ....... [4.1a] 

1.880474 jdcpi - 5.453442 GAP = 0 ........... .... ....... ......................... ...... .. ...... . ..... .. [4.2a] 

After ad-hoc normalization38 on the logarithm of the food price index variable, with standard-errors 

in parentheses, the models would appear as in [4.1b] and [4.2b] : 

jdcpi + 0.25863 gni - 3.283468 m2 - 0.528535 neer + 0.289546 = 0 ................ .................... ... [4.1 b] 
(0.54) (- 0.46765) (-0.19358) (0,060)7 ) 

jdcpi - 2.900036 GAP = 0 ........... ..... .. ....... . ....... . .... . .. ........... . ........ . ..... .. .. ..... ..... . [4.2b] 
(- 0.1794 ) 

E liminating insignificant'9 endogenous variables from modell , we have [4.1c] as the final equation 

estimating the long-run relationship among the endogenous series. For model 2, however, there is no 

insignificant variable to be dropped; and hence [4.2b] remains as the final model estimating the long-

run relationship between the degree of utilization of agricultw:al potential 40 and food price inflation. 

filcpi - 3.283468 1Il2 - 0.528535 neer + 0.289546 = 0 ................ .. ..... .......... .... .... . ........... [4.1c] 
(-0.46765 ) (-0.19358) (0.06037 ) 

Therefore, we can make our long-run relationship analyses based on [4.1c] and [4.2b]. These long-

run estimates imply that, ceteris paribus, there exist a significant positive relation between food price 

inflation & money supply and nominal effective exchange rate in the first model. This seems to 

}8 111is ad-hoc normalization involves dividing both sides of the equation by the coefficient of the variable of interes t; in 
our case the logarithm of food price index. 
39 As a rule of thumb, a variable is insignificant jf the (-value (ratio of the coefficient to the standard error) is less than 2. 
40 Recall that trus is proxicd by dlC index, defmed in chapter 3, as the ratio of actual agricultural GDP to the 
potential/trend output in the secror. This implies that the higher the index the lower the gap, and vice versa. 
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confirm the Monetarist view that inflation is a monetary phenomenon, though may not be 'always 

and everywhere'. 

This conjecture sounds in the perspective of expanding role of micro finance institutions and farmers 

cooperatives especially in the rural areas. Not only the number of micro finance institutions in 

Ethiopia reached more than 28, mobilizing a total deposit of more than a billion birr, with 

outstanding loans of approximately 3 billion birr, serving more than one and half a million 

households, owning assets valued approximately at 4 billion birr, etc (NBE, 2008), but also that their 

role is increasing over time (Andinet et aI. , 2007 Chapter 5: 9) . 

Some researchers including Andinet et a1. (2007) indicated that the role of cooperatives has been 

significantly increasing both in the input and output market through improved access to storage 

facilities and market information. They added that emergence of farmers' cooperatives and access to 

credit channeled through microfmance institutions and the Ministry of Agriculture & Rural 

Development (MoARD) has also greatly contributed to tl,e change in production and marketing 

behavior of farmers. 'The availability of [cheap] credit may, therefore, help farmers reduce/avoid 

dt;'!ms se//illg (Getachew, 2007) and enabling farmers maintain liquidity (WE, 2007). This may, m 

turn, contribute to food price inflation through its impact on food supply. 

It is not surprising to see nominal effective exchange rate having a positive long-run (ceteris paribus) 

relationship witll food price inflation because Ethiopia is a net importer of food. Besides, it may give 

tl,e impression that the imported component of food price inflation is a significant determinant of 

domestic food price inflation. This particularly makes sense when we observe tl,e fact that global 
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food cost hikes have been moving parallely with that of the domestic, especially in the recent past 

(see section 4.1). 

The second model estimates revealed a direct long-run relationship between food price inflation and 

degree of utilization of agricultural sector potential. This seems to be in line with the Keynesian view 

on inflationary gap theory. 

Yet, it should be noted that those coefficients shall not be interpreted as they appear unless we are 

sure on the direction of causal relations among the variables. And, this is too early a time to deduce 

on the direction of causality. For instance, one may ask whether it is higher food prices encouraging 

(at least, net seller) farmers and food suppliers to utilize more of the sector's capacity or the other 

way around. In the context o f the first model, does food price inflation bring about changes in gross 

national income (of, at least, the rural population who constirute the majority) or growth in national 

income results in food price inflation via its effect on food demand? Therefore, it is vital to know the 

direction of causality in order to give economically meaningful interpretation to the coefficients. This 

shall be verified with Granger causality tests as presented next. 

4.2.3.1 Granger Causality Test 

Granger causality tests given in table 4.2.3.1.1 below may help us identify the direction of causal 

relationship among significant endogenous variables, with the center of interest for this srudy being 

the causal relation of food price inflation with other variables. 41 

41 Recall that the higher is the chi-square statistics calculated as in equation 3.21 (the lower the probability), the null 
hypothesis that the (excluded) variable does not Granger cause the dependent variable can be rejected, and vice versa. 
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Accordingly, the st,~ tis tic s in the table prove that food price inflation does not have a two-way causal 

relation with any of the variables, which makes analyses on causal relations with regard to this 

variable of interest more reliable than otherwise. The above block (panel a) of the table testifies that 

food price inflation is strongly Granger caused by money supply, and weakly by gross national 

income (but insignificant), but not by effective exchange rate. 

Table 4.2.3.1.1 VAR Granger Causality/Block Exogeneity Wald Tests (for model 1 ral and 2[b)) 

Panel a) 

l fdcpi 1 ___ ""m::.:2'-:-__ -i ___ -c'''''''-.,-_----' ___ -:-'n''''e'''er--:-__ ...J JJ Dependent Variable 

UJ Chi-~~-.-l'~1 Chi-sq I~ Prob I Chi-sq I~ Prob I Chi-sq I~ Prob 

Jde 1 1 0.836498 1~ 0.3604 1 0.074619 I~ 0.7847 1 0.591072 I~ 0.442 1 

m2 1 12.03168 1~_0_.OOO_5 ...J1 _______ --" 8.622477 1 1 I 0.0033 1 0.404739 I---.!J 0.5247 1 

~ 4.465567 I ~ 0.0346 1 0.811411 1_ 1_ L 03677 1 ___ . ____ ___ . __ J 0.120245 ~ 0.7288J 

,~ 0026346 1~ 0.8711 1 0.7437 15 1~ 03885 1 0.240106 1~_0_.6_24_1 ~1 _____ .,-_ __'1 

I All I 20.71705 1~_0_.0_00_1 ...J1_'_·7_00_22_6....J1~ 0.6369 I 15.63141 I 3 I 0.0013 I 1.97483 I~ 0.119 1 

Panel b) , 

JfI!p'i 
F"cl",-1e,-1 Chi-sq. I d.f. I 

fdcpi I 
GAP I 1.129752 I 3 i 
All I 1.129752 I 3 I 

Prob. Chi-sq. 

10.72108 ! 
0.7699 I 
0.7699 I 10.72108 I 

GAP 
d.E. I 

2J 

3 I 

.. _____J 
I 

Prob. 

0.0133 I 

0.0133 I 

To be specific, other things being the same, a 1 % increase (decrease) in money supply results in a 

direct increase (decrease) of average food prices by 3.283468%. This shows that average food price is 

highly responsive (elastic) to changes in money supply in the economy since changes in money 

holding especially by households are mainly for food consumption. The link between the money 

stock and food price inflation (especially in economies where a larger proportion of household 

income is spent on food) occurs through a monetary transmission process whereby the amount of 
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money economic agents desire to hold is less than the available money stock. Assuming a stable 

demand for money, this serves to reduce the value of money (in terms of goods & services) thus 

increasing the price level including food items. 

On the other hand, changes in effective exchange rate do not Granger cause food market price 

inflation for the combined reason of fixed (managed-floating) exchange rate regime during 1974-91 

(pre 1974 and 1991 - present) and minor share of food import in the domestic supply. 

It is interesting to see in the lower block of the table that the degree of utilization of the potential of 

the agricultural sector does not Granger cause food price changes since the p-value is very high 

(0.7699). This may be due to the enormous underutilization of agricultural sector potential and hence 

room for further utilization without spurring food price hikes even in the face of increased 

expenditure on food. For instance, despite 66% of land in Ethiopia is known to have potential for 

agriculture (arable), only less than two-fifth (37.3%) of this potential has been so far utilized (only 

27.9 million hectares of land is either intensively or moderately cultivated, on average). Besides, there 

exists a bulk potential to expand the area of land under cultivation through the use of irrigation; but 

less than 5% of the over 3 million hectares of irrigable land is currently under use. In addition, there 

are various agro-ecological zones that entail the possibility of enormous production potential in 

terms of crop and livestock variety (CSA, Various issues) . 

The degree of under-utilization in the other sub-sectors, with their share to the sectoral GDP in 

parentllesis (livestock [30%), bee-hive keeping [negligible] , fishing Uess than 1 %], etc) is even worse 

than tlle crop sub-sector. For instance, the livestock sub-sector is highly underutilized though the 

nation stands first in Africa and 9'h in tlle World in terms of the number of live animals (Ibid). 
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On the other hand, food price changes weakly Granger cause the degree of utilization of agricultural 

sector potential with a p-value of 0.0133. This may convey the message that food price changes may 

offer (at least, part of) the incentive to exert efforts to utilize more or less of the sector's potential. 

Higher food prices, so to speak, may enable (net seller) farmers buy agricultural inputs that help 

better exploit the sector's potential. On the contrary, food price falls may not only disable farmers 

purchase modern agricultural inputs (setde their agricultural input bill/ loan), but may also push part 

of d,e labor force out of d,e sector - they may be forced to look for alternative means of livelihood 

in the urban areas and hence increased rural-urban migration. This argument, nonetheless, assumes 

flexibility of farmers in shifting between economic activities and that purchase of inputs on the part 

of the farmers is determined by the ability of their food product to fetch higher prices in the market. 

Yet, this could be challenged on the ground that the Ethiopian agriculture is dominated by small­

holder farming system with subsistent production mainly for home consumption. Almost 97% of 

cultivated land belongs to and 95% of agricultural output comes from small-holder farmers. These 

could necessitate the reservation that subsistent farmers may not bother much about prices of 

agricultural output. 

This argument may be strengthened by the inference from the same table that neither food price 

changes (p-value of 0.7847) nor effective exchange rate (p-value of 0.6241) Granger cause gross 

national income in real terms, the lion's share of which comes from the agricultural sector as the 

sector is the backbone of d,e Ethiopian economy. This is likely for the reason that small-holder 

subsistent farmers have very low exportable sUlplus. However, this is not adequate to deduce as a 

conjecture, but indication of a gap for further studies in the area. Even so, the study argues, prices 
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may not only motivate/ discourage some surplus producers but also affect farmers' and food 

suppliers' decisions of what to produce and where to supply. 

Moreover, whereas money supply is found to be exogenous (p-value of 0.6369), nominal effective 

exchange rate is weakly exogenous (p-value of 0.1 19) since the former is a decision variable by the 

National Bank of Ethiopia and the latter is determined mainly by the relative appreciation or 

depreciation of the currencies of (major) trading partners. Having known the direction of causality 

relationships among the variables, we may proceed to examining their short-run and long-run 

dynamics using vector error-correction models. 

4.2.3.2 Vector Error-Correction Models 

In tlus representation, the short-run dynamics of the series in the system are influenced by the 

deviation from their long-run equilibrium. In the interest of economizing space, the error-correction 

components of both models are summarized in table 4.2.3.2.1. 

Before we proceed to the dynamics of the endogenous series, we shall see the f1l1dings on the 

predetermined exogenous variables . Focusing on food price inflation (second column), all 

predetermined exogenous series, like rainfall, regime shift, average world food price and food aid are 

statistically significantly affecting food price changes and hence its inflation even at 1 % level. 

To be more specific, when government actively intervenes in the food market, average food price 

tend to decline by 10.76%, and vice versa. Tlus is because, in the absence of active price controls by 

the government, food retailers are in an (unfair) advantage in setting market prices at least for two 

reasons: 

. ~ . 
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Table 4.2.3.2.1 Vector Error-Correction Model Coefficient Estimates [with t-values] 

Error­
correction: 

Dependent Variables [Model l] 

/',.1112, /',.glli, 

....... ____ .___ ____ 1 

I 
0.06172411.07911 - 0.108701[- 2.206121**' I Coillt. Eq1 - 0.433779 [- 4.1899J'" I 0.303444 [ 1.697991' .:..] 

0.01244410.143631 0.271279 [ 3.634851' , tl!'..~'~ _J - 0.095634 1- 0.60985J - 0.3796 [- 1.40236[' 

- 0.00742 1- 0.036671 -0.21 1164 [-1.211541 1 ,;.,~~ - 0.622075 [- 1.69864]::..'J 0.649044 [1.02673[ 

0.002271 10.013051 - 0.369481 1- 2.464431**' I 
0.011363 [0.21 1371 I 

_~_m_;" ____ ~1 -_0._1~ __ 79-3-[---0.-40-8-84-]~1--------------~----------------~------0_.2_7_24_3_2_[ _0._50_1_0_1[~ 
_tl_,_,,,_,,._, ____ ~I -0.070904 [- 0.62772J I 0.039737 [0.2038] 0.065821 [1.054711 

c - 0.266251-1.105531 -0.8467551- 4.081511'** I I - 1.179846 [- 2.70664]' " I 1.050832 [1.39656] ' 

0.001801 [0.072231 0.08664 1 4.033421' " I __ IJ_D_RG_ A_1, __ --'1 0.107633 [2.38475['" I -0.183874 [- 2.36015]" , 

- 4.0000092 [- 0.56103] 0.000249 [ 3.2994 11' " I I -0.000141 [- 8.8919]*" I -0.000142 [- 0.5179[ 
------' 

RF. 

- 0.005301 [- 1.13092] 0.008195 [2.029331'" Jik';'_" ____ ~I 0.018645 [ 2.1975[:.:.:J - 0.024254 [- 1.65601 1* 

0.106475 [2.298621'" 0.120316 [3.01528[* " '!Ji_Ip. _____ J 0. 1891 26 [2.25578]'" I -0.130186 [- 0.89956[ 

0.289811 0.591011 R.,qu~,d _______ 0_.46_1_05_9...J1 ________ ~---------~-------0.-21-55_5_8-! 
A~L.~_~"~~~~"~!.~_J __ . ___ ... ......... ............. ___ ._0 .... 2 ... 9 .• 93:7.6. : __ .... __ ._._, _.~.076754 J _., .. ____ ._ ... _______ . __ ~:~~~ __ "'_'_'_ _ __ .:..o.ot 9774 

__ F-_st~~____ 2.85 1 6.:J ~ 1.360253 I 4.816853 1 _________ 0._915973 I 
Log likelihood 1 _______ 43_.9_1_58_2-'1 ______ 6_7._64_8_5"'1 _______ 7_3.6_1_53_1-'1 _______ 22_.0_80_1_2.J1 

'_\k_aik~_A_I~ _____ -1.695791 I -2.882425 1 -3. 18076SJ -0.604006 I 
Schwarz SC J 

Error- I 
correction: . 
___ I 
E,0illl!!:.f 1 1 

Llfdcpi,., 

t.jdcpi,., 

Llfdcpi, , 

LlGAP,. , 

LlGAP,., 

LlGAP,., 

It-Squared 

Adi. R-sq~ 

F-statistic 

_______ - 1 .273~ ________ - _2._46_0_20_5-,1 - 2.758546 I - 0.1 81786 I 
Dependent Variables [Model 2] 

Llfdcpi, LlGAP, 

.... ... ~:~~~~3.?[ 214~~~]* .. ~..:..I ......... _ ... _ .. ___ . _____ . __ ~0_58_~7_4_[ ~~~~I.-:'6J ~-* 'J 
- 0.247195 [- 1.25284] - 0050518 [- 0.37085] 

0.097331 [0.47998] 0.156739 [1.1 1955] 

0.051579 [ 0.25049] - 0.143084 [-1.00650] 

- 0.128232 [- 0.51455] 0.080106 [0.46558] 

0.071589 [ 0.35731] - 0.603511 [- 4.36301]" * 

- 0.289513 [- 1.1 3272] - 0.071139 [- 0.40315] 

0.04946 1 0.493902 1 

0.01234 1 ________________________________ °._40_1_88_4_) 

0.286186 1 5.367454 1 

Log likelihood ! _________________ -'-2::,9.::,8806= 7...J1. ____________________ 44= .7...J1 

Akai~::._I_~_. __ J ~________ _ __ "__________ _ __________ ~-_I.~ 44~~~J. _______ ,_,_______ _ __ ._, _____ . - 1.885 I 
Schwan SC - 0.84848 I - 1.589446 I 
***, ** and * imply that the variable is significant at 1 %, 5% and 10% levels, respectively. The critical values for these levels 
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First, its demand is relatively price inelastic since food is necessary for survival. Second, there are no 

(strong) consumers' associations to bargain on retail food prices. This perhaps justifies the need for 

strategic government intelvention in the food market to curb soaring food costs. For example, Elleni 

(2006) argnes 'the introduction of commodity exchallge helps to make food markets more transparent & 

efficient'. Inefficient food markets, if left alone, tend to work at d,e expense of food buyers. 

Given E dliopian agriculture is rain-fed; a statistically significant inverse inlpact of rainfall on food 

price inflation is not unexpected. The results indicate that an evenly distributed 'favorable' increase in 

100 mm rainfall at the national level (but with the biological limit to the amount desired for crop 

production, grazing land, and fish production) results in average food prices to decline at the rate of 

0.0141 % as favorable rainfall brings about bumper harvest and hence increased supply of food, 

which seems econonUcally insignificant to curb ilie problem. Yet, in a nut shell, good harvest periods 

due to favorable rainfall may reduce food price inflation via its inlpact on food supply, ceteris 

paribus. One may have a hunch on price-disincentive on ilie part of the farmers following good 

harvest season. However, the output effect is likely to outweigh the possible price disincentive effect 

and hence bumper harvest due to efficient utilization of the sector's potential rather increases 

fanners' income. 

On the other hand, food aid and world average food price are found to have a strong positive inlpact 

on domestic food price inflation. This could be because food aid has a 'disincentive effect' on the 

part of the farmers - ilie more the food aid the farmers are 'enjoying', the less the effort they put in 

ilieir farnling activities and hence less market supply of food. Put differendy, food aid may cause 
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dependency syndrome on the farmers." To give a flavor of this to the reader, Ethiopia has been 

food aid recipient for several decades and the model estimates confrrm doubling food aid inflow 

would rather aggravate food price inflation by nearly 2%, ceteris paribus. 

As pointed out in the same column domestic food price inflation is more elastic to global food price 

inflation (0.189) than even food aid, other things being the same. This finding is appealing since 

Ethiopia is a net importer of food. Domestic food price inflation fetches nearly 19% of global food 

price hikes (ceteris paribus), which is in line with theories of imported inflation/cost-push theories. 

Nonetheless, global food price inflation is not totally reflected in domestic food price inflation 

because the share of food import in domestic food supply may be minimal.43 

With regard to the short-term dynamics of endogenous variables, a variable reacts to deviations from 

long-run equilibrium relation occurring in the previous period if the coefficient of the lagged error-

correction term (Coin!. Eql) in table 4.2.3.2.1 (on page 71) is significant. It is evident from the 

summaty report that average current food prices adjust to previous period's error at the rate of 

43.37% and 8% in the two models, respectively. Put differently, these rates show how fast short-run 

deviations in average food price changes adjust to its long-run values. 

The third and last columns of the upper block in the table combine both coefficients of short-run 

dynamics and adjustment parameters to prove the tendency of money supply to be strictly 

exogenous and effective exchange rate weakly exogenous (see Abdulaziz, 2008 for discussions in the 

context of general inflation). 

42 For a comprehensive argument of aid dependency in Africa with particular emphasis to Ethiopia, see Alemayehu et al 
(1998) 
-13 TIle share of food import in Ethiopia in total merchandise import averages at 11.3% during 1993-2003 (IFS, 2007 
Database Researchers computation) 
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Finally, the third (m2) column of the table appears to argue for the long-run neutrality of money because 

money supply is found to have statistically insignificant impact on national output (income). This 

study, nevertheless, does not take this as adequate representation to conclude about the hypothesis . 

4.2.3.3 Diagnostic Tests 

For the cointegration analyses so far examined to be valid, diagnostic tests on normality, 

autocorrelation, and heteroskedasticity of the error-terms shall be conducted (Alemayehu et aI, 2007 

and Greene, 2004). The results for these tests are summarized below and results establish a legitimate 

basis for the validity of cointegration analyses since residuals not notorious. 

The fact that (most of) the series are transformed in to natural logarithms must have 'whiten' the 

errors. Specifically, table 4.2.1.2.1 reports il,e results of Jarque-Bera test of normality as in equation 

3.18 for each model and shows that we fail to reject the null hypothesis (of residual multivariate 

normality) for il,e variables individually & joinily since the probability values are reasonably high 

Goint p"values of 0.4014 and 0.2715 for the two models, respectively) - the calculated JB statistics are 

not statistically significanily different from zero. Therefore, (all) the residuals are statistically normally 

distributed. 

Table 4.2.1.2.1 VAR Residual Normality Jarque"Bera Test 

,." ..... "................. .. .............................. " ....... _--_. _ ...... " ... _ ........ " ............. .......................................... .. .. .. 

l ~oltl~~~e~tJ .... ~J. ...... n:?J:::t1

J ""_,,.n..:.e~ __ I __ J~.!'~1 =--l!.-{f,-P-i -,-_M_~-,-~_e_~ 2- j-,,_-J-O-in-.. !,-'J 
_lB Statistic..s.....J_2 .. 2 1 592<!.L.2~?419 1 2 .. 909072 1 0 .. 780616 1 8.335031 1 3.750616 1 1..406669 1 5.157285 1 

D.E. .. ___ ...z.J.,,_ .. _,, 2j,, __ ~.J ___ ,,_2.I_ .. _ 81 21 __ 2-,1 4.1 
Prob. 0 .. 3302 

................ " .. " ....... , ...................... . "... ......... _ .. J .... . " ........... .J .......... ."J .... ._ 0 .2715 J 
Included observations are 41 ! 
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Similarly, table 4.2. 1.2.2 provides the White test as in equation 3.1 7. The p-values (0.1330 and 0.4654, 

respectively for the two models) entail our failure to reject the null hypotheses of homoskedasticity 

of the residuals in both models. 44 

Table 4.2.1.2.2 VAR Residual Heteroskedasticity White Test 

.. __ . __ . ___ .1 Chi-square Stat. 1 ~rees of Freedom (!2. f) Probability Value 

~M~0=de=l~l~I. ________ ~1~6~9.~38=0~5~0 1 150 0.1330 1 

. .::M~o:.:d:.:e::..:1 2=---I, _________ .::..81"'-.4:,::3-=-94-'..:6:...J1 81 0.4654 1 

Finally, table 4.2.1.2.3 below reports the results showing whether the errors are autocorrelated up to 

lag k using the Lagrangian Multiplier test as in equation 3.16. Accordingly, we failed to reject the null 

hypotheses (of no residual autocorrelation) since p-values are high (the lowest values are 0.2132 and 

0.1234 for the first and second model, respectively). Hence, the residuals in both models are not 

autocorrelated. 

Table 4.2.1.2.3 VAR Residual Serial Correlation LM Tests --_.------------
Modell 

Lags 1 2 3 4 5 6 
LM Stat. 14.6060 i 18.9569 13.7901 14.3003 15.1666 27.5465 1 26.4866 I 

Prob. 0.4760 I 
Model 2 

1 

Lags 1 2 3 4 5 6 7 89 1 

4.79961 6.42436 I 
0308.5.1 _ 01696J 

_."~_~~_~'?J!ities ,~re ~~!~"~~~_~~~ny_~2. with 16 and 4 de~ees of freeci?m for m??~.}"m~nd ~o~1 2. respectively j 
Economic variables are interrelated. So far, we saw only the direct effects by way of vector error-

LM Stat. 5.39393 4.59307 5.03433 3.44855 7.24674 I 4.53483 2.65181 

Prob. . __ Jlc~42~I._._Q 13J.U 0.2838 . 048571 01?~~ J _.g]38~J . 0.6177 I 

correction modelling approach. This, however, does not show the indirect effects of variables with 

.j.j 11us test is also described as a general test for model misspecifications since the null hypothesis underlying dle test 
assumes that the errors are both homoskedastic and independent of the regressors and that the [linear] specification of 
the model is correct. Accordingly, the test results prove not only that the VAR residuals are homoskedastic but also that 
the models are not misspecified. 
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long-run equilibrium relationship and hence cannot conclude about total effects. This shall be made 

based on the impulse response analysis in section 4.2.5 as it captures both direct and indirect effects. 

4.2.4 Impulse Response Analyses 

Price stability, of which food price inflation is a core element, is a major macroeconomic objective in 

most economies including Ethiopia. Given this objective, the ability to predict the process of food 

price adjustments is essential. In understanding and predicting food price inflation in Ethiopia, it is 

necessary to understand the impact of shocks and the underlying process. From normative 

economics perspective, an understanding of such interactions and transmission process between (the 

main) macroeconomic variables and food price inflation serves to guide the process of policy 

formulation and implementation. Critical elements of our analysis are food price inflation, money 

supply, gross national income, nominal effective exchange rate and degree of utilization of 

agricultural sector potential. Before we embark on actual impulse response analysis, the stability of 

the vector autoregression models shall be checked using the roots of characteristic polynomial. 45 

4.2.4.1 Model Stability Test'· 

Accordingly, tile results in table 4.2.4.1.1 indicate that no root lies outside the unit circle. The roots 

of characteristic polynomial for both models are all less than unity and hence they satisfy the stability 

condition. Tlus guarantees a dependable forecast about the future values of food price inflation in 

response to changes in other variables in both models (the study did up to 30 periods) . 

. f) TIus measures the ability of the model to track changes of variables of interest outside the sample. If the models arc 
not stable, innovations analysis would generally be invalid as the model would have poor foreca st ability about the future 
values o f a series following a change in an endogenous variable, while all the above analyses remaining valid. Only if a 
model is srable, inference using impulse response analyses would be valid. 
46 The stability tes t involves checking weather all the roots o f characteri stic polynomial lie with in a unit-circle or not. For 
the models to be stable and have orthogonal error-terms each needs to have a modulus of less than one for all o f its 
roots. If this is the case, impulse response analyses would generally be valid~ ocilerwise not. 
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Table 4.2.4.1.1 Roots of Characteristic Polynomial: Tests of Model Stability 

Modell 

Root 0.9931 0.58732 - O. 15924i I 0.58732+ O. 15924i I 0.58386 I 
Modulus 0.993 1 0.60853 I 0.60853 I 0.58386 I 

Model 2 

Root J .. " 0,9829 J ._ .. _? .. "~~?.!!.=?~:_~~s~J __ , . ~:?=?:~.~~~~:'2~.1 ___ "~~~~~_~ O,08~~~J __ ?~44_~~.~ Q.08703i J -0.53627 I 
Modulus j O.982~J_., ,_,_ _O.7894~J O.7894SJ ___ . ,_~~~~~~J _,. ________ ~_I .. ~:J _.~~2(J 
No root lies outside the unit circle -TIle VAR models satisfy the stability condition 

4.2.4.2 Impulse Response of Food Price Inflation 

A shock to one variable not only directly affects itself and other variables but is also transmitted to 

all of the other endogenous variables through the dynamic structure of the VAR. For instance, a 

shock in money supply may not only directly affect food price inflation but also is transmitted to 

other endogenous variables like gross national income via the dynamic structure of the first model. 

The same goes for the second model. In order to trace this effect of a one-time shock in an 

endogenous variable on current and future values endogenous variables with particular focus on 

food price inflation, impulse response functions for this variable are estimated and the results 

presented in figure 4.2.4.2.1. 

Impulse response functions represent the time profile of the effect of a shock to one variable on the 

future values of all endogenous variables. If the innovations E, are contemporaneously uncorrelated, 

interpretation of the impulse response is straightforward: the /' innovation, Ii!,/ is simply a shock to 

the /h endogenous variable' Yir Innovations, however, are usually correlated, and may be viewed as 

having a common component which cannot be associated with a specific variable. In order to 

interpret tlle impulses, it is cornmon to apply a transformation to the innovations so that they 

become uncorrelated. The analyses are given separately for the sake of clarity in viewing tlle total 
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effect of each endogenous variable on food price inflation. The graph below shows how food price 

inflation as the variable of interest in this study responds to impulse/shocks to all endogenous 

variables. 

Figure 4.2.4 .2. 1 Response o f Food Price Inflat ion to Cho les ky I SO Innovations in Endogenous Variables 

(a) Response o ffood price innat ion to innovations in food prict inflation 

. ",-------------, 

." 

:: 1\ 
.0 2

1 \ 

.,,+----.::"=-========1 
-.02 

(b) Responseoffoodprice inflBlion to innovations in moncy supply 

. " r-------------, 

-. 02 

(e) Response of food price inflation to innovluions in gross national income Cd) Response offood price inflation to changes in effective exchange rate 

" " ." ." 
.00 .M 

." ." 

." ." 

.00 

V 
.00 

_.02 _.02 

_.0 4 ·,04 

" " " " " " " " " " 

To start with, panel (al of the figure supports the Keynesian contention of downward price rigidity, 

at least in the food market. One standard deviation food price hike is followed by a persistent 

increase in the same for decades. Specifically, a unit standard deviation shock in food price inflation 

causes further inflation of as high as 0.08 standard deviations, especially immediately after the shock 

both direcdy & indirectly. TIlls could be why it is not uncommon to see food price surges are 

difficult to bring back to normal. Besides, expectations could play a vital role in explaining this 

downward rigidity because current food price inflation may signal further inflation and hence buyers 

may tend to demand more today. TIlls could instigate additional food price IUkes if not supported by 

a proportional increase in food supply. Besides, if the mass-media is exceptionally broadcasting about 

on going food price inflation, it nlight aggravate food costs through d,e aJlll0l111CC1J1Cllt effect . 
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In the second panel (b), the monetarist argument is supported by high elasticity of food price 

inflation to shocks in money supply explained by as high as 0.03 standard deviations positive 

response of the latter to a unit standard deviation shock in the former. On top of this, it is important 

to note that food price inflation has a sustained high elasticity to shocks in money supply, 

approximately 0.02 standard deviations for decades. On the other hand, in the third panel (c), a 

shock in gross national income brings about food price deflation for some 7-8 years, followed by 

sustained but very low (0.01 SD) food price inflation. One may draw a lesson that sustained 

economic growth could be a lasting solution for the problem of food price inflation. Because one 

standard deviation increase in gross national income initially holds food price changes down by as 

high as 0.025 standard deviations. Besides, food price inflation after nearly a decade of economic 

growth is not harmful even to final consumers, at least for two reasons: the resulting food price 

inflation is less than 0.01 standard deviations and sustained economic growth may enable buyers to 

carry such food price inflations as far as there is equitable income distribution. 

Finally, one standard deviation increase in nominal effective exchange rate is followed by an 

immediate brief deflation for about 3-4 years, followed by a persistent inflation in average food 

prices. This culminates in indicating that food price inflation is less elastic to effective exchange rate 

- one standard deviation depreciation of our currency (as compared to the currencies of our trading 

partners) fetches only about less than 0.01 standard deviation price inflation directly and indirectly in 

the domestic food market. 

Before we conclude, let us do impulse response analyses of the second model. In panel (a) of figure 

4.2.4.2.2, we could see a similar result to tl,e first model. A unit standard deviation shock in food 

price inflation is followed initially by as high as 0.12 and later a sustained food price inflation of 
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between 0.08 and 0.05 standard deviations. The combined result of the two models strengthens the 

argument of downward price rigidity in the food market in the context discussed above. 

Figure 4.2.4.2.2 Response of Food Price Inflation to Cholesky I SO InnovatKms in the Endogenous Variables (Model 2) 

oj Response or Food Price Innation to Food Price Innation b) Response of Food Price Innation to the Dcgr~ of Agricultural Sector's Potential 
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Similarly, an increased utilization of agricultural potential by one standard deviation would initially 

result directly and indirectly in slight deflation of approximately 0.0175 standard deviations. This may 

be due to the outweighing effect food supply following increased utilization of the sector's potential 

at early stages of the sector's growtll. Later, however, an increased utilization would result in 

economic growth as the sector plays vital direct & indirect roles and hence more than proportionate 

increase in demand for food. This, in turn, may lead to (a manageable) food price inflation of 0.02 

standard deviations. This inlplies that increasing agricultural sector growth brings neither price 

disincentive for the (net food seller) farmers nor does it aggravate food price inflation in the 

economy. 

Therefore, this cuhninates in indicating agriculture development (led industrialization) as a sound 

direction for tl,e economy since fast & sustained growth of tl,e economy led by agricultural sector 

helps rectify the malady of food price inflation in the economy and meet the long-term objective of 

industrialization via its linkages with other sectors. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

This chapter concludes on the major findings of the study [5.1] and suggests policy options to curb 

the malady of food price inflation in E thiopia [5.2]. 

5.1Conclusion 

This paper examined the dynamics of food price inflation in Ethiopia during the period 1963-2006 

covering the last three regimes. It focused on average food price inflation in ti,e context of 

contemporary theories using two separate vector error-correction models. 

The fIrst model examined the relative inlportance of monetarist and structuralist theories of (food 

price) inflation and the second model tested the Keynesian inflationary gap model in the context of 

the food market in Ethiopia. The time-series properties of the variables is checked and found to be 

econometrically plausible for cointegration and error-correction analyses. 

As a time-series analysis, it is legitimate to cast how far behind current food price inflation is affected 

by past monetary and structural variables. According to the fIrst model estimates, these variables are 

related only at one lag inlplying current food price inflation may be affected by only last year's 

variables including money supply, rainfall, nominal effective exchange rate, shocks in the global food 

market, food aid and gross national income. Whereas, the degree of utilization of the agricultural 

potential in the second model has a more persistent relation with food price inflation for about three 

lags . Besides, lag exclusion tests confIrmed that each of these lags is found to be inlportant in 

explaining the relationship among the variables. 
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Since tests on the time-series properties of the variables disclosed that each series is integrated of 

order one (I (1)) and that its residuals are normal, not serially autocorrelated and homoskedastic both 

individually and joindy, cointegration test using d,e Johansen procedure is conducted and come up 

with a unique cointegrating vector for each model at 5% level. This proves the existence of long-run 

equilibrium relationship between food price inflation and other variables. 

Accordingly, food price inflation is found to have a statistically significant long-run (ceteris paribus) 

positive relation with money supply (3.283468) and effective exchange rate (0.528535) in the first 

model and output gap index (2.900036) in the second model, respectively (elasticities are in 

brackets). But gross national income has insignificant long-run relation with food price inflation. 

This may not, however, mean that these significant variables are true causes of food price inflation in 

Ethiopia unless checked for Granger causality among them. 

Granger causality test results found food price inflation to have a bi-directional relationship with 

none of the variables. Specifically, nominal effective exchange rate does not Granger cause food 

price inflation for not only the foreign exchange market in Ethiopia operates under a managed­

floating reginle but also food inlport has a shallow share in domestic food supply. Similarly, 

agricultural sector output gap does not Granger cause food price inflation since the agricultural 

sector potential is highly underutilized, respectively. Therefore, the only relevant endogenous variable 

d,at Granger causes food price inflation in the first model is money supply. This appears to suggest 

food price inflation in Ethiopia is a monetary phenomenon at least in the long-run. 

Nevertheless, model 1 also revealed that food price inflation in Ethiopia is the result of the interplay 

of monetary & structural variables and domestic & non-domestic factors because the exogenous 
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structural variables like rainfall, regime shifts, world food price inflation and food aid are found to be 

statistically significantly affecting food price inflation. 

Rainfall in E thiopia inversely affects food price inflation since agricultural sector (the major supplier 

of foodstuffs) is rain-fed . Given the potential for irrigation and huge arable land, tllere is a scope for 

increasing agricultural production. In the effort to solve this malady, more efficient water 

management tluough irrigation in an environmentally sustainable way and better agronomics may 

help as doubling water use (cognizant of tlle biological limit of what is necessary for production) 

would tend to deflate food price by 0.0141 % on average. 

An active intervention by the government is found to help deflate food prices by 0.107633%, on 

average, at least, tllrough control over speculation in food markets. This indicates that it is worse 

than futile for tlle government to expect the inefficient market system to resolve the malady of food 

price inflation in Ethiopia. 

The above factors are the major significant domestic factors affecting food price inflation in 

Etluopia. However, food price inflation in Ethiopia is not only caused by domestic factors. It is also 

caused by factors outside the domestic economy as tlle country interacts willi tlle rest of llie world 

via trade, aid and tlle likes. Specifically, global food price hikes contribute for domestic food market 

ailment through food imports. Domestic food price inflation responds to changes in price of llie 

same global market willi elasticity of 0.189126 - about 19 per cent of global food price shocks are 

transferred to the domestic market. 
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Besides, food aid to the country is clearly found to be harmful at least in aggravating food price 

inflation. The elasticity of domestic food price inflation to food aid inflow is 0.018645. This indicates 

doubling existing food aid inflow would exacerbate domestic food price inflation by nearly 1.86%, 

ceteris paribus. 

The above analyses, nonetheless, takes in to account only the direct effect of a variable on food price 

inflation despite these domestic & foreign variables may be interrelated. This dictates the need to see 

the total effects of an impulse! change in these variables on food price inflation. For such analyses, 

the VAR models satisfied the condition of stability. 

T hese analyses suggest that expectations in the food market are important because food prices are 

downward rigid and any triggered inflation on food prices would tend to come up with a spiral of the 

same. But, more importandy, money supply is found to have a strong positive total effect on food 

price inflation in E thiopia confirming again the monetarist conjecture that (food price) inflation is a 

monetary phenomenon. 

On the other hand, the demand-pull inflationary pressure of increased (gross national) income is 

more than offset (in the short-run and medium-term) by the increased domestic food production as 

agricultural sector is dle backbone of the economy. Even in the long-run (after 7-8 years), the 

inflationary pressure triggered by dle direct and indirect effect of sustained growth (increase in gross 

national income) is manageable as this will boost the per capita income enabling food buyers 

shoulder such an inflation on food items as cheap food is no more expected even at the global level. 

This culminates in pointing out that an efficient utilization of the potential of agricultural sector may 

help solve dle problem of food price inflation in Ethiopia. 
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5.2 Recommendation 

Based on the ftndings of the study, the following (policy) interventions are suggested: 

(a) The moneta1Y authority shall carefully monitor the money supply through selective money 

market operations in order to control over food price inflation as dus malady is found to be a 

monetary phenomenon at least in the long-run'" 

(b) The Ethiopian economy is predominandy agrarian and the agricultural sector is 

predominandy rain-fed. Decreasing dependence on rain-fed agriculture through effective 

water management, like irrigation47 and conservation, should be a priority agenda for the 

Agricultural Development Led Industrialization (ADLI) strategy to thwart the problem.48 -
(c) Ethiopia is a net importer in the international food market; and imported inflation has been 

signiftcandy contributing for domestic food price hikes. The study, therefore, suggests for 

efforts to substitute food imports by domestic production so that dependence on food 

import is reduced through encouraging domestic food processing fums since the lion's share 

of food import constitutes processed food items. Without adequate substitution efforts, 

lifting/removing taxes on imported food items could be a way out only in the short-run as 

increasing international food prices push domestic prices up and continue to do so. 

(d) Sinularly, Ethiopia needs to mininUze its dependence on food aid as it exacerbates domestic 

food price inflation through its potential to cause dependency syndrome on the part of 

recipients bodl at d,e household as well as national level. Rather, the study suggests for short-

.\6 See Samuel M. (2005) for the demand of monetary policy in Ethiopia 

.\7 see International \Vater Resources Management (2004) for detail treatment on experience and opportunities for 
promoting small-scale micro-irrigation and rainwater harvesting for in Ethiopia 
.\8 Grey, David and Claudia Sadoff (2002) has an Africa-size argwnent on water resources and poverty 
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term emergency food aid scheme for unforeseen vagaries of nature combined witb efforts to 

support and teach recipients not to fall in to dependency syndrome. 

(e) On top of tbese, active and careful monitoring of food markets by tbe government tbrough 

organizing & supporting consumer associations as well as farmer cooperatives, introduction 

& strengtbening of commodity exchange markets in different parts of tbe country and 

designing specific policy tools to control creation of artificial shortages and unfair 

speculation, etc is essential. 

(t) Finally, the study treated food prices in aggregate while tbe exact causes of food price hikes 

may be better identified through a careful analysis of specific food item prices. Hence, it may 

give a better insight for future studies to focus on major cereals and livestock individually. 

More importantly, I would suggest for oil price changes to be considered in future studies. In 

line witb tbis, an interesting question particularly in Ethiopia would be to try to see food 

price inflation if all world oil price shocks were totally transferred to fmal consumers as oil 

has a direct or indirect hnkage to transportation of agricultural inputs & outputs and hence 

tbeir prices. In addition, a kind of panel study considering other rain-fed agriculture 

dominant African economies may shed light on tl,e issue as well. 
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Annex B: Essentials of Matrix Algebra: Characteristic Roots and Rank 

Characteristic Roots 

Let A be an (nxn) square matrix with elements aij and x and (nxl) vector. The scalar A. is called 

the characteristic root of A if 

[A.I] Ax=A.x; Let I be an (nxn) identity matrix, so that we can rewrite [A. I] as 

[A.2] Ax-A.x=O or (A-A.I) 

Since x is a vector containing values not identically equal to zero, the above equation requires 

that the rows of (A - A.I) be linearly dependent. That is, it requires that the determinant IA-IJI = O. 

Thus, we can find the characteristic root(s) of [A. 1] by finding the values of A. that satisfy 

[A.3] IA-A.Ij = 0 

And, [A.3] is called the characteristic equation of the square matrix A. 

Rank of a Matrix 

The rank of a square (nxn) matrix A is the number of linearly independent rows (columns) in the 

matrix. The notation rank (A) = r means that the rank of A is equal to r. The matrix A is said to be 

full rank if rank (A) = n . This entails that the rank of A is equal to the number of its non-zero 

characteristic roots. If all the rows of A are linearly independent, the determinant of A is not 

equal to zero. None of the characteristic roots can equal zero if IAI ot O. On the other extreme, if 

rank (A) = 0, each element of A must be zero and the characteristic equation degenerates in to A.n 

= 0 with the so lutions A. I= A.2= A.3= ... = O. Therefore, the rank a matrix is equal to the number 0 

its characteristic roots that differ from zero. 
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Annex c: Household F inal Consumption Expenditure, Current (Eth Birr) 
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Annex D Trends in Household Final Consumption Expenditure 

Year Household final consumption expenditure (currell t Local Currency Unit) 

1981 12037252096 Final l-lousehold Consumption Expenditure 

1982 12699890688 

1983 141 21351168 

1984 12800325632 

1985 16352251904 

1986 15724964864 

1987 17077748736 • 
1988 15686849536 

/ 

1989 18182799360 / 
/ 

/ 

1990 19301808128 / 
/ 

/ • 
1991 22962808832 /. 

1992 25234427904 
/ • / • / .. / 

/ • 
1993 31743934464 / 

" 1994 32491028480 / 
/ 

/ 

1995 37876862976 /' . 
/ 

1996 43304747008 / 
/ • / 

1997 43679092736 / • 
/ 

1998 39806185472 / • • . / . • • 
1999 43314057216 • / 

•• . / 
/ 

2000 46730985472 / 
/ 

/ 

2001 50764005376 / 

2002 47201005568 
1975 1980 1985 1990 1995 2000 2005 2010 

2003 52095746048 

2004 68744953856 

2005 79465644032 
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