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ABSTRACT

The study analyses the transmission of food priegckss to households in
Zimbabwe. Studies examining the impact of food @osbocks on households, especially
in Africa, during the recent global food crisis koat the magnitude and incidence of the
impact on either poverty prevalence or cost ohifiviwithout attempting to decompose
impact multipliers into transmission paths for #tecks. The study fills this gap. The
study uses a SAM price model based on the 1991 aimb SAM. Block and path
decomposition techniques used in the study cleddntify the paths, magnitude, and
incidence of food price shocks to households. Thdysfinds that food price shocks are
generally regressive and that cost of living inee=aby more in rural than in urban areas
and for lower income than for higher income housgh@llowing a shock. The findings
of the study substantiate Bennett's and Engel'ssla®@f all household groups,
smallholder households have the largest cost afdielasticities and that particularly
with respect to their own-production cost shocksod processors have the greatest
transmission effects on cost of living — inducingtvieeen 24 percent and 30 percent
increase— especially in light of the increasingrdegf urbanity in Zimbabwe. The study
recommends policies that foster macroeconomic Igtal@ind strengthen smallholder
production through input subsidies and agriculturathnology transfer. A policy

strengthening industrial food processing throughresuscitation fund is highly

Vii



recommended. Facilitating gainful and stable empleyt for the low income urban

group would doubtlessly be a double-edged swortiaih urban and rural food poverty.
Lastly, when it comes to seemingly protracted fquuerty traps because of price
shocks, widening and deepening social safety sdiemeficial. Cash and food transfers,

and public works programs are gainful.
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CHAPTER ONE

INTRODUCTION AND BACKGROUND

1.1 Background

The study unveils the underlying structural feaduréfood price transmission
in Zimbabwe. The chief end of the analysis is taivde lessons for cost of living
interventions by government. Although the globabdocrisis overhang has waned in
many developing countries, it is still being feltZimbabwe. Reserve Bank of Zimbabwe
[RBZ] (2011) claims that rising food prices on therld market have stoked inflationary
pressures in the economy. Inflationary developmédnitiserto indicate that there are
underlying structural and supply-side bottleneakghie food sector deep-seated in the
economy (Government of Zimbabwe [GoZ], 2009a, 2009b

Food price shocks have raised concern among padikgms in the world in
general, and in Africa particularly. In some cagesng food prices have caused social
unrest. In Africa, for example, food riots occurredat least fourteen countries, even
repeatedly in some, between 2005 and 2010. Exampulkgle Zimbabwe, Mozambique,
Cameroon, Egypt, Tunisia, Burkina Faso, Kenya, §aheMladagascar, Morocco, and
Niger (Food and Agriculture Organization [FAQO], B)0The question of what has been

generating global food price shocks that usuallyntuate in domestic food price crises



is a highly contested one. In an indisputably ineisanalysis, Headey and Fan (2008)
provide a number of stylized facts against whichses of global food price shocks are
examined. They identify six such stylized factssEithat the 2007-2008 price levels are
comparably as high as the levels in the 1970s &80sl Second, prices have risen
sharply in this period’s food crisis.

Third, at the eve of the 2007-2008 price increapesges of staples were at
their all-time low levels. Fourth, prices of a widenge of commodities have increased
sharply. Fifth, the timing of price increases is&what different across commaodities and
in particular staple foods. Sixth, the United Stdbd®llar [USD] has depreciated against a
wide range of currencies, hence causing huge spik&sSD quoted prices of tradable
staple grains.

There are a number of contending schools of thowginicerning what is
behind global and, by analogy, national food pshecks. One school of thought argues
that supply-side challenges are at the centreettiocks given the prolonged nature of
the recent crisis. Adverse climatic outcomes inandpod producing countries and
declining global stocks of food, especially duéitofuel production, are the main causes
of price shocks. This school of thought further tems that food production costs have
been high due to the fuel crisis resulting in wsfartilizer prices (Headey and Fan, 2008;
Ghosh, 2010). Another contestant school argues dkatand-side issues are at the
epicentre of the global and, by consequence, raltifmod crises in many developing
countries. Rising demand for biofuels, which par#yy on food crops such as maize

explains food price shocks. Further, this schoguas that increasing urbanization,



economic development and income growth, and papualagrowth in emerging
economies such as China, India, and Brazil aremportant to be sidelined. Speculation
in global food commodity markets especially throdgiancial derivatives is ardently
blamed by this school (Ghosh, 2010). One of theatehside factors is the depreciating
USD (FAO, 2008). The third school of thought blanpedicy decisions in major food
producing countries such as banning of food exgwtse constraining supply on global
food markets and ultimately hurting low income impiependent countries.

Food price shocks, whether domestic or global, lthfferent degrees of pass
through to households depending on the level ofeptmn, subsidies, relative shares of
domestic consumption met by imports and domestiketatructures. Food price shocks
are all-important because of their socio-politi@atl economic implications. Studies have
been done with, in some cases, full journal supptegmbeing produced just to explain
the causes and impacts of global food price sho€905 to 2009 period. Not too well
has this subject of food price shock transmissieanbaddressed in Zimbabwe, to the
extent that policymakers are currently in searchamfexplanation of the triggers and
drivers of cost of living increases. Although thebdte has centred on the causes of food
price shocks and possible solutions to their effes¢ldom has the question of how the
shocks are transmitted to households been examiieds, the present study positions
itself in this debate by examining, in a multiseatacontext, the possible paths through
which any food price shock would be transmittetidaseholds in Zimbabwe.

An important source of cost of living increasesZimbabwe is food price

shocks. Currently, Zimbabwean food industry isrigca myriad of challenges that have



resulted in low capacity utilization. These suppige challenges have increased the
propensity to import processed food in the econagsinst a background of a weakening
USD and high global food prices. Table 1 depictsdfolution of capacity utilization for
the food sub-sectors. It shows persistent supplg-$iottlenecks. Such low levels of
capacity utilization imply that food imports wilemain a predominant component of
household expenditure hence enhancing the transmis$ global food price shocks to
cost of living.

Table 1: Sub-sector percentage utilization of inglled production capacity in
Zimbabwe

Capacity Utilization (percent)

o

Sectors 2009 actual 2010 estimate 2011 projecte
Food stuffs 39 42 45

Drinks, Tobacco and Beverages 50 59 62

Excerpted from Government of Zimbabwe 2011 NatiBuoalget (2010)

Given that Zimbabwe currently imports virtually attegories of foodstuffs
ranging from grains to processed foods that arispethsable for household consumption,
it is deducible that exchange rate shocks and aludral developments in agricultural
commodity and processed food markets play a majerin influencing cost of living.
Figure 1 depicts the cereal import profile for Zimblwe and the world cereal price index.
Although world cereal prices are coming down, tlhey still high and have pervasively
adverse effects on balance of payments and cdstrad for Zimbabwe especially in the

context of the depreciating USD that Zimbabwe addptang (2010), Ghosh (2010),



and Brinkman, de Pee, Sanogo, Subran and BloenB)2igue that the poor are the
most affected by such exchange rate shocks.

Domestic supply of cereals has been weak. Sucledgals as climatic shocks
and poor agricultural performance in the post-lagfdrm era are possible causes. The
input sector has been inefficient and in disarrathis period leading to poor agricultural

supply response resulting in high cereal imports.
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Figure 1. Zimbabwe cereal imports and world cepe@le index
Source: Food and Agriculture Organization (2010)

At the peak of the global food crisis in 2008, Zabkve's cereal imports were
the highest in the period captured by figure 12008, Zimbabwe had a severe drought
that resulted in huge grain imports. As world ckrpaces rose sharply between
2005/2006 and 2007/2008, Zimbabwe cereal impodala®d thus culminating in huge

food inflation shocks — inflation taking a peaka®1 million percent (CSO, 2008).



1.2 Problem Statement

African studies examining the impact of food prefeocks on cost of living
and poverty incidence, such as those by Arndt, iBepnfMaximiano, Nucifora and
Thurlow (2008), and Dessus, Herrera, and de Ho2069), Parra and Wodon (2008),
Wodon and Zaman (2008), quantify poverty and cddiving effects of such shocks.
They further simulate the likely impact of potehtiatervention strategies but do not
discuss how such price shocks are transmitted tisdfwlds. They do not delineate the
paths along which food price shocks are transmittetiouseholds. Social accounting
matrix [SAM] multiplier decomposition techniques,nlike computable general
equilibrium [CGE] methodologies, would enable thdedl focusing of policy
interventions by decomposing impact multipliersoiftansmission paths to households.
Such paths would assist in effective targetinghténventions. By concentrating on paths
carrying greater proportions of the shocks, effecind efficient outcomes are possible
ceteris paribus. The present study fills this gap.

Policy wise, government of Zimbabwe proposes toengjthen price
surveillance and assessment of the impact of magetms underway on consumers
(GoZ, 2009b). However, there is no stipulation ime t2010-2012 Budget and
Macroeconomic Policy Framework of the analyticabgass that will underpin the
surveillance and impact assessment process. Pyolgaiviernment will turn to Consumer
Council of Zimbabwe [CCZ] for a naive price watdhiservice. Therefore, empirical

analysis of price shock transmission, which thigdgtcarries out, is insightful to both



academia and policymakers. Relying on rules of thdion cost of living interventions —
as in the past decade (Confederation of Zimbabwasimnies [CZI], 2008) — would not
achieve economic optimality. Lack of empirical wark structural path analysis of price
shock transmission in Zimbabwe, and Africa at latgéhelp academia and policymakers

better anticipate cost of living effects of foodcershocks motivates this study.

1.3 Research Questions and Objectives of the Study

The thesis seeks an answer to the following questiBow are exogenous price or cost
shocks in food production, marketing and distribattransmitted to households? Is it
possible to measure the magnitude of such shegkant® If so, what is the likely
magnitude and incidence of sectoral exogenous fome or cost shock pass through to
household cost of living? For a comprehensive apgroto food price shocks, it is
necessary to have an understanding of sectoralniasion potential. So which sectors in

Zimbabwe have the greatest potential to transneemhocks?

1.3.1 General Objective

To analyze transmission of food price shocks teskbolds in Zimbabwe in order to infer

cost of living effects and draw lessons for poliaterventions

1.3.2 Specific Objectives

i. To delineate the paths along which exogenous ghoeks in the agricultural and

food-processing sectors are transmitted to houdshol



ii. To estimate the magnitude of the impact and ina@desf food price shocks on
different households’ cost of living.
iii.  To identify and rank food sub-sectors with the ggstprice shock transmission

potential to households.

1.4 Significance of the Study

The study is significant in a number of ways. Fiitsis a pioneering study - to
the best of the author's knowledge - to examinesimassion of food price shocks in
Zimbabwe in a multisectoral contexDespite their flexibility and tractability, SAMs
have generally not been used to examine pricerti@gsn. This is somewhat surprising.
Price formation is an essential issue in econonicy Thus, the study proposes to start
filling this gap and demonstrate how a dual perspeon SAM multiplier methods can
help shed light on direct and indirect price andtdimkages across an economy. Such an
analysis provides a practical framework for shawgidence analysis that should help
improve visibility of policy makers seeking to fhiEte economic reform and to target
intervention efforts. The study stands to makenapartant contribution by filling the gap
of a dearth of empirical work on structural pattalgmis of price shock transmission in
Zimbabwe. Third, the study contributes to knowledyeranking food sub-sectors in
Zimbabwe by their price shock transmission poténs@mething that other studies have

neglected in the past.

! “Surprisingly, application of SAM model for pridermation and cost transmission is rather
limited. The first attempt for cost effect analysesng a price model can be traced back to RolaoldtH
and Sancho (1995). Afterwards, we are not awawhar studies that attempt to apply the price méatel
the cost effect analyses,” (Saari, Dietzenbachérias, 2010:7).



Fourth, the structural paths generated by the stodid be a possible guide to
policy on where and in what form to make cost wily interventions. The results of this
study can further be useful for simulating effeofs specific price shocks like the
introduction of road toll fees, exchange rate moaets, fuel price shocks, tariff and

other tax reforms, to name a few.

1.5 Organization of the Rest of the Thesis

Chapter Two briefly examines the structure of hbose food expenditure in
Zimbabwe whilst Chapter Three reviews and appratisesrelevant literature. Chapter
Four presents and discusses the empirical strategg in this study. Chapter Five
presents the results and discusses them and fiGalapter Six concludes and makes

recommendations.



CHAPTER TWO
STRUCTURE OF HOUSEHOLD EXPENDITURE IN ZIMBABWE

2.1 Introduction

This chapter describes the structure of househgbéreitures in Zimbabwe.
Much of the analysis builds on the SAM that thedgtuses. Lack of data reliable enough
and an up to date SAM for analysis of the econoniybits a more current analysis.
Even Central Statistical Office [CSO] of Zimbabvegeusing similarly somehow old data

for benchmarking poverty datum lines.

2.2 Household Expenditure Analysis

Table 2 details important asymmetries in househ®tgenditure across a
variety of food product groups or sectors. Impartavservations from Table 2 stand out.
First, that all household types have a higher pusjpg to consume value added products
such as processed food (11 percent to 16 percéfitjough there are important
asymmetries in the shares, it is clear that threeehigh degree of urbanity in Zimbabwe
hence huge expenditure shares for processed f&mtwind, high income households

spend considerably more savings and investment addo lower income households.

’ The last Income, Consumption and Expenditure sunas/done in 1995/96.

10



Savings are an important coping strategy in casdark strikes. The table reports
proportions of food and savings accounts only.

Table 2: Household food expenditure shares (perceof total household
expenditure) in Zimbabwe

Large scale Largescale  Smallholder High Low

farm owner- farm worker income  income
Expenditure category manager urban urban
Maize 0 13 2 0 7
Horticultural produce 0 6 0 1 3
Cattle 2 2 1 0 0
Other livestock 2 8 3 0 5
Grain miling and milled 3 12 3 1 7
products
Processed food products 16 1 11 15 14
Savings /Investment 15 2 4 17 8
Own-production maize 0 0 1 0 0
consumption
Own-production/ subsistence- 0 0 4 0 0
other cereals
Own-production/ subsistence- 0 0 4 0 0
horticulture
Own-production/ subsistence- 0 0 4 0 0
groundnuts
Own-production cattle 0 0 6 0 0
consumption
Own-production/subsistence- 0 0 7 0 0
other livestock and products
Total 38 54 60 34 44

Source: Author’s calculations
Third, low income households namely large scalenfarorkers, smallholder
and urban low income earners spend relatively nmrecereals, livestock products,

horticultural produce, and milling products. Fourtarge scale farm workers have the

11



smallest expenditure aggregate. Not only do these lmegh proportions of food, but also
have high expenditure shares for most product oatgy Ivanic and Martin (2008) raise
an important stylized fact that the higher the sl@fra given product in total expenditure
of a household, the greater the vulnerability & Household to shocks in the price of
such a product. Thus, one would anticipate thattrpose shocks would have a greater
pass through effect to this group.

Fifth, smallholder farm households have substamtel-marketed proportions
of cereals, groundnuts, livestock and its produatsl horticultural output they consume
at subsistence level. This would ideally act asuffeb against shocks in prices of
agricultural produce such as occurred between 20@b 2008 during the global food
crisis. In fact, such huge proportions of nhon-meeleconsumption reduce the degree of
pass through of food price shocks to such housshaddargued by Benson, Mugarura

and Wanda (2008).

2.3 Household Income by Source Analysis

It is informative to understand how each houseltalig@gory earns its income.
It is important because it reflects on the levdisnequality and means available for
survival and coping in the event of shocks strikifigible 3 summarizes household
income by source as a proportion of household dgsaigbal income. More interestingly,
large scale farm workers earn all their income fronskilled labour services — both
formal and informal — rendered. In fact, this tigsll with their low expenditure. The

highest source of income for low income urbanitssinformal unskilled labour

12



yielding 57 percent of total income whilst unskdillérmal labour services yield half as
much. Smallholder households also earn most of theome, about 38 percent, from
informal unskilled labour.

Table 3: Household income by source as a proportio(percent) of total income in
Zimbabwe

Large scale Largescale Smalholder  High Low

farm owney/ farm worker income income
Income source manager urban urban
Unskilled labour 0 100 0 0 0
Unskilled labour formal 0 0 0 0 29
Unskilled labour informal 0 0 39 0 57
Skilled labour 9 0 0 72 0
Capital large scale 18 0 0 0 0
Capital smallholder 0 0 14 0 0
Other capital 0 0 0 0 5
Land large scale 5 0 0 0 0
Land smallholder 0 0 7 0 0
Enterprises 60 0 0 27 0
High income urban 0 0 4 0 0
Low income urban 0 0 10 0 0
Govemment 7 0 26 1 9
Remittances 1 0 0 0 0
Total Percent 100 100 100 100 100
Total Household Group 9,250 100 1,829 12,398 2,601

Income (ZWD miillions)

Source: Author’s calculations
Low income urbanites earn about 72 percent of thrmiome from skilled
labour. However, large scale farm owner-managers @ of their income from

enterprises. Surprisingly, large scale farm ownanagers get some of their income

13



from government in the form of production subsidieat government does not assist
large scale farm workers. Government transfers arbuge source of income for
smallholder and low income urbanites — amounting@ercent and 9 percent of their
incomes respectively. Smallholder households atseive transfers amounting to 10
percent and 4 percent from low and low income urbamseholds respectively. This is
because most urban wage earners, especially thmémme, are dual homeowners.

In conclusion, this preliminary analysis revealsatthmost low income
households have higher shares of food in their mdipgre. Such outcomes point to
Engel’s law, which states that the proportion aide@xpenditure in a household’s budget
goes up as income declines, otherwise it declilredine with the stylized fact that
households with huge food shares in expenditurdikeaky to be more vulnerable to food
price shocks, the study anticipates the same forbdbwe. Ivanic and Martin (2008)
make a similar argument. In terms of income, ttagely earn it from unskilled labour
services. The implication is that they have lesamsdor consumption smoothing, worse

so during and in the aftermath of a food price &hoc
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CHAPTER THREE

LITERATURE REVIEW

3.1 Introduction

Literature on food price shocks and their transioisshas significantly
increased recently. This chapter gives a reviewhefrelevant literature on food price
transmission. First, theoretical literature is gmad and then empirical. The empirical

literature is organized by similarity in empiridehmework and research issues.

3.2 Theoretical Review

3.2.1 Introduction to Inflation Thought

In a survey of the theory of inflation, Bronfenbnen and Holzman (1963) identify three
types of inflation namely demand-pull, cost-pushg anixed inflation. In the context of
the current study, focus is on cost-push inflatisince the analysis is on price
transmission from food producers to householdsos#cwith adoption oflollarization

— the adoption of the USD as official legal tenderall matters of commerce in the
domestic economy — in Zimbabwe, monetary policy {@as and so monetarist views of
inflation is out of question. Third, given a casldbeting framework in Zimbabwe, there

is little or no scope for fiscal discretionary ergéure, thus ruling out Keynesian views
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of expenditure-induced inflation, that is, demand-pnflation. Consequently, section

3.2.2 reviews cost-push inflation theory and 3tBe88SAM price model.

3.2.2 Cost-Push Inflation Theory

Cost-push inflation is a supply-side induced probl&upply-inflation theory
maintains that in societies of oligopolies, labanions, and some other pressure groups,
aggregate supply contracts, as shown in Figurbrdugh haggling (Bronfenbrenner and
Holzman, 1963). This leads to higher prices andefloee cost of living. To maintain full
employment income (y), prices have to rise fromgRo P, before settling at Pas
aggregate supply shifts up frorg, §; to S no matter what happens to aggregate demand.
Unemployment is the cost of holding prices closeR4 If aggregate demand is held at
Do, real income falls to Yand Y, and the price level rises fromy B Pi; to Py If the
government is committed to full employment, thehpat temporary equilibrium points
will be a - b - c—d— e with the corresponding price path in the proce$s o
adjustmentP, - P;; —» P,, = P; = P,.

In an open economy, cost-push effects can arge fincreasing import prices
mainly due to a depreciating exchange rate. Thimnomoreover, applies indollarized
economy like Zimbabwe. For cost and profit-pusledour, the assumption is that labour
and firms have considerable market power in netgogaan increase in their incomes
(Bronfenbrenner and Holzman, 1963). Therefore,ofaend product market structures

are at the heart of cost-push inflation.
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Duesenberry (1950) and Holzman (1950) generalizg-mash inflation as
income inflation. These models show that at fullpeogment (Y) each income group
attempts to raise its real income by bargaining dofurther increase in its nominal
income. Suppose output does not expand, then pridesicrease leading to erosion of
real incomes. The resulting dissatisfaction leadfutther demands for higher nominal
incomes — and this becomes an income-price s@ra €). Supposing this to happen in

the food sector, then food prices would increade €ost of living would ultimately

increase.
Price level Supply
P2
e
F1
PZ\ c
Ri—— a g

Real Income

Y2 Y1 Yo

Figure 2: Evolution of cost-push inflation
Figure 3 depicts an alternative presentation ofsélmme dynamics. All points
along the OO’ locus represent the same level dfineame, that is, nominal wages and

prices increase at the same rate along that I&wspose OB (= F) is the fixed income
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claims of rentiers (receiving rent and long-terrterast), W is the wage claim of labour
and L is gross profit claims of entrepreneurs. Tigeoss total claims C = F+W+L =
OC,ZP; exceed real income QXP;. Consequently, price increases fromt® .. The
increase of prices at income @y OB resolves these conflicting claims. Once the C
locus has converged on OO’ prices cease to rigadurin this model, businesses use
mark-up pricing over their labour and raw matecasts. However, labour marks-up its
wage over cost of living increases. Therefore, agehaviour in the market initiates cost
build-ups and Zimbabwe is no exception to this pimeenon especially in light of
industrial actions that are frequently occurringcsi the beginning of 2010. The effect is
to increase food production costs among other dostsmissible to households in the

form of higher prices.
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Money income (Y) ar Claim (C) O (¥y=0C)
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W+L+F=C

_Price level

P P

Figure 3: Cost-push inflation dynamics

3.2.3 Conceptual Framework: SAM Price Model

Roland-Holst and Sancho (1995) first proposed thisl $rice model, which is
an extension of the Leontief price model. A stadd&8AM represents a disaggregated
view of value flows in a given base period, detgldirect linkages among its component
sectors, factors of production, and domestic wistins. It also points out the scope of
indirect linkages. Table 4 depicts a partitionadified Macro SAM with four groups
of accounts, namely production, factors, househads a consolidated account of the
remaining sectors, which are government, capitad, fareign accounts. Columrfg of

the SAM indicate expenditure and rogistally income.
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Table 4: A Macro SAM with four accounts

Account Production Factors | HouseholdsRest Total
Production T 0 Tiz T1a Y1
Factors b1 0 0 Tos Y

Households 0 % Tas Tas Y3

Rest T Taz Tas Tas Yy

Total N Ys Y3 Yaq

Economic agents undertake economic transactionsluBers pay for raw

materials (1) and factors (1) which are combined to generate output; factorkema
use of household endowmentszgJ to provide firms with labour and capital services
Finally, households purchase output] gl from production to obtain consumption.

Additionally, each group pays taxes or import c¢$tg to Ts3) to the consolidated group

Rest as depicted in Table 4.

3.2.3.1 Assumptions of the SAM Price Model

First, there are no substitution possibilities neguction, factor markets, and
consumption. Second, the model assumes away tiney dedfects and stickiness
problems in price transmission (Dan and Renche@@9® Thus, the impacts of price
shocks transmit through the economy-wide chain s$hipoThe smooth transmission
mechanism gives the maximum impact of price shog#slitionally, demand is perfectly

price inelastic by assumption. The assumption oésg capacity and unused resources in
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production activities buttress the partitioning tbe SAM (Roland-Holst and Sancho,
1995). In price modelling, prices are assumecdetoelsponsive to costs but not to activity
levels. The justifying assumption, in addition toetexcess capacity condition, is
generalized homogeneity and fixity of coefficiemtsactivities. This assumption not only
guarantees constancy of physical technical coefftsi but also the constancy of the
price ratio (Parra and Wodon, 2008). These aretnaial assumptions because they
imply that the classical dichotomy between priced quantities holds, that is, prices are
computable independent of activity levels (Parrd &viodon, 2008; Roland-Holst and

Sancho, 1995).

3.2.3.2 Caveats and Attractions of SAM-Based Priddodelling

A number of caveats against SAM-based price madgléxist. Ideally, it
assumes a rigid price formation system such thexietis no possibility of substitution
between the elements that define the price leveéhéneconomy. This is an unrealistic
assumption because agents rely on relative prcesiltistitute the cheaper for the more
expensive. This model provides upper-bound estsnateen used to compute price
effects. SAM models typically measure the firstardgrice impact hence they are
relevant for short run analysis implying that tlzeg static models.

Despite their limitation compared to CGE models,M5@rice models have
some distinct advantages that include transparendythe ability to estimate absolute
price variations, providing information of immedtatise to policymakers (Roland-Holst

and Sancho, 1995). More importantly, the linearctire of the SAM price model allows
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the breaking up of the price transmission matrirotigh block and structural path
decomposition techniques. Path analysis disclosesletail the networks of price
transmission paths and produces direct estimated die linkages connecting any two
SAM accounts — the origin and destination polessidiss, an additional advantage of
these models is that they can help empirical rebeas and policymakers to measure the
adjustment burdens that distortions such as adtare food prices, and exchange rates
imply and elucidate the detailed paths that evéradpstments would take. The product
of all such analysis is a clearer identificationaffected household groups and the paths

transmitting greatest cost of living effects torthe

3.2.3.3 Derivation of the SAM Price Model

Given the structure of the SAM in Table 4, a pmeedel is easy to formulate.
Summing down the SAM columns for endogenous acspuhnat is, production, factors,
and households yields:

Y = X1 Tij + Zineni1 Tnj (3.1)

Where n is the number of endogenous accounts andis the number of exogenous
accounts, and wherg denotes the total expenditure for segtorowever,T, ; denotes
total payments to thel” exogenous account made by segtdet P; andP; be the prices
of the goods produced by sect@ndi respectivelyandQ; be sectoy’s total output. Let,
also, g;j be output from sector used by sectoj as input andr,, be the price for

exogenous serviceg, ; offered by the exogenous accounts such as govetnthen

Y; = PQ; = Xis1 Piqij + Xin=n+1Tm Gmj (3.2)
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Dividing both sides by); the result is:

Piq;j Tmqmj
)= N1+ Y1 — (3.3)
Qj Qj

4ij

Defining a;; = Q” for i = 1,...., n as the value technical coefficient oe thverage
J

propensity to spend, ang = anznﬂ”mQ—‘W, forj =1, 2 and 3, as the value of total
J

payments to exogenous accounts per physical ursectbrj’'s output, equation (3.3) is
reducible to:

Py =Xity Piagj + v (3.4)

forj =1, 2, 3 since there are three endogenous acgoomps. Equation (3.4) means that
the price of sectoys output is a weighted average of the prices ofttadl goods that
sectorj buys from other sectois— with weights given by value technical coeffider
and added to exogenous payments per unit of sgstoutput. However, to make the
algebra less clumsy the three price indicesR Ps, represented by (3.4), are expressible

as a system of equations represented by (3.5pwiwlh partitions in Table 4. Defining a
matrix 4;; = [%] = [a;;] of normalized column coefficients, the system inees
J

Py =PAj1 +P A+ 0 +mAu
P,=0 + 0 + P3Az, +m4A,,
P;=PAizs+ 0 4+ P3Az;+muAus (3.5)
The prices generated by the model have an intuititerpretation. Prices of
activities are producer prices. The producer pmckex R is a weighted sum of inter-

industry input purchase cost per unt{4,,), per unit factor payments [to labour, land
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and capital](P,A4,;) and per unit payments made to exogenous accoantsxample
taxes to governmeliitr,A,,). Prices of commodities, however, represent consymess
but they are a subcomponent®f On the other hand, is the factor-price index — for
example wage index, capital price index, and lagrtal index — which are weighted
sums of all per unit factor income payments madédoseholdsA;A5,) and per unit
factor-use tax payments to governméniA,,) such as labour, capital, and land taxes.
Prices of household$);, represent cost of living indices computed as ayes of all
goods households buy including tax payments. Tls¢ @bliving indexPsis a weighted
sum of per unit price payments for consumer gdédd,s), per unit transfers to other
householdgP;A53) and per unit factor-income payments by househadgovernment
for example pay-as-you-earn ta@xr,A,3).

Define a matrix4 of normalized coefficients:

All 0 A13
0 A32 A33

LetV = m,A4) be avector of exogenous costs whigig = (A4; Ay Ass) is the sub-
matrix of the SAM composed by the column adjoinig, A,, andA,;. Suppose further
that P = [P;, P,, P;] is a price vector for the endogenous accountseoSAM. In
matrix notation, system (3.5) is represented conhypas:

P=PA+V=V(1-A)"'=VM (3.7)
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In a price modelM is read column wise hence the need to transpdeadflect that. So
defining M’ = (I — A)~! as the price multiplier matrix and is the transpadethe
traditional income multiplier matrix\) used in quantity models, then

P=MYV (3.8)

This model is called a cost-push motlel.

3.3 Empirical Literature Review

The seminal work on SAM price modelling is due taldd-Holst and Sancho
(1995). They develop a SAM price model and repofulaset of accounting prices,
decompose them and apply structural path analgsiheé 1987 Spanish SAM. The
purpose of their study is to demonstrate how taatpmalize a SAM into a price model.
Although they report results for all sectors, tHieyl that price shocks from agriculture
are transmitted indirectly to households through fttod-processing sector. The cost of
living elasticities for the low income are 20 percend 30 percent with respect to
agricultural and food-processing industry cost &soespectively. Subsequently, Llop
(2007) in a study of the Catalan economy using 8419AM finds similar results.
However, Llop (2007) endogenizes the capital acteuwhich the former exogenize —
arguing that the Catalan economy has high saviaigs rand that investment prices may
have a huge effect on price transmission. They fmat shocks in investment prices
explain a significant component of the global pedkct particularly for rich households.

Production cost shocks, they find, have regresgixiee effects — the poorer the

% In this study, the words “price” and “cost” areedsinterchangeably.
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household is, the greater the price impact on obdiving. Nonetheless, Llop (2007)

does not decompose the price indices into the aalevansmission paths for the shocks.

3.3.1 Global Food Prices and Cost of Living or Povey in Poor Countries

Recently, many studies examined the impact of goent global food crisis
between 2005 and 2009 on least developed coumtngdouseholds in them. Examples
are Arndt, et al. (2008); Benson et al. (2008)nBman et al. (2009); Conforti, Ferrari
and Sarris (2009); Ghosh (2010); Headey and Faf8j2Qvanic and Martin (2008);
Levin (2010); Parra and Wodon (2008); Ruel, Gate#ywkes and Cohen (2010); Warr
(2008); Webb (2010); and Wodon and Zaman (2008nsBe et al. (2008), using
statistical analysis, find that the degree of ghssugh of rising global food prices was
low in Uganda because of a high proportion of nadble staple crops in households’
consumption baskets. However, they find a high empioraneous correlation between
Ugandan maize and rice prices, and the world foocepndex — about 0.7 and 0.9
respectively. These grains are tradable hence la dogelation with world food price
index. Thus, they find that maize and aid-depentieniseholds are more vulnerable to
maize price shocks than non-dependent househads ar

A related result is reported by Headey and Fan§RQing statistical analysis
and synthesis of literature, that internationak@rpass through was low particularly
because some currencies were overvalued againdt$ie However, Ghosh (2010)
makes a diametrically contrary argument believimag the pass through to poor countries

was extremely high. Justifiably, they argue, finahspeculation in global agricultural
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commodity markets and the global financial crigisirsed the commodity price boom.
Agricultural commodity price booms, they envisaggsed food and nutrition poverty
prevalence since most households are net food $ayet could not afford, at the time, to
buy enough food at such rising prices. Nonetheldss, forceful argument builds on
value judgments and does not attempt to measuré&ieatly the degree of pass through
or the extent to which the speculative bubbleslaba agricultural commodity markets
and the global financial crisis propagated and #rmaglthe pass through effects of rising
food prices. They are quick to point out, albegpitably, that the rural community might
have felt little impact of the shocks due to hugakaeting margins that insulate them.
Similarly, Conforti et al. (2009) using a static E@odel in their study of the
impact of a commodity price boom on Malawi repoikead welfare effects. They report
that smallholder farmers’ welfare would increasedtyput 1 percent and 2 percent for
large scale farmers. It, however, decreases f@l mon-farm households by 3 percent
and for major urban centres by 2 percent. Land tcainsés, huge marketing margins,
infrastructural rigidities, and poor supply respgnthey find, reduce the size of the
income effect hence a price boom has a negatietefiverall. However, FAO (2008)
reports contrary results using a partial equilibrianalysis framework. It finds that a 10
percent increase in the price of a staple reduwsvelfare of both rural landowners and
non-landowners across all income quintiles in Mal&n average, welfare declines by
1.3 percent and 1.5 percent for landowners andlarmiewners respectively. Including
urban households would have made the welfare duthawse. Welfare losses estimated

based on compensating variation assuming awayisulmst possibilities as in the FAO
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study are upper bound unlike those of Conforti let(2009). Conforti et al. (2009),
therefore, underestimate negative welfare effespe@ally in light of the fact that they
run a static CGE model that lacks the requisiteadyism.

Ivanic and Martin (2008), on the other hand, foonghe poverty impact of the
global food price crisis. Applying Deaton’s expendeé function — which is a partial
equilibrium analysis framework for computing nenbét ratios — and GTAP model to
Zambia, Malawi, Peru, Madagascar, Nicaragua, BaliMietnam, and Cambodia, find
that poverty increases by about 4 percent and 8eperin urban and rural areas
respectively. Their results are contradictory tofoati et al. (2009), who perform a long
run analysis, which allows for full adaptive suhgionary responses by households, but
they perform a short run analysis. Although theylfthat many households are net food
buyers in these countries as in Uganda as argueBemgon et al. (2008), the pass
through of international prices is substantiallgher in these countries because their
staple grains like maize, wheat, and rice are diplemdable commodities. The higher
share of market-purchased staples in householduogsion indisputably provides a
huge first price impact field. After controlling fositive wage effects of the price
increases, they find that poverty changes becosseddverse.

On the contrary, Levin (2010) reports a reductiorpoverty for rural Kenya.
They use a CGE model and Deaton’s expenditure ibmtd assess the poverty effects of
rising international maize prices. Assuming fulspahrough of maize prices to farmers,
they find that poverty increases in urban areadtlpercent (as found by Ivanic and

Martin, 2008) and falls considerably, unlike Ivaarmd Martin (2008) but like
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Conforti et al. (2009), in rural areas by 14 petcdne to a huge income effect.
Nonetheless, their result is very sensitive to degree of pass through assumption.
Reducing the pass through to 60 percent, rural ihpvells by about 2 percent only.
Further, a domestically induced maize price shookld/ reduce poverty in rural areas by
3 percent but increase poverty in urban areaspmwr®nt. Nevertheless, failing to control
for possible poor supply response by smallholdenéas due to rigidities in the inputs
sector that ultimately would reduce or eliminate positive income effect and lead to
poverty increases is a major weakness of theirltreNeither do they control for the
import channel, since Kenya, especially in the quer2002 to 2008, supplemented its
maize supplies by imports (Benson et al., 2008) foorpositive wage effects in rural
labour markets of rising maize prices. They largepclude that the poorest of the poor
suffer most especially urbanites.

On the contrary, Wodon and Zaman (2008) argue amgiresally attest that
the net effect of rising food prices in Sub-Sahakéita (SSA) has deleterious effects on
poverty. Observably, the majorities of poor peopleSSA are net food buyers and
outweigh the net sellers. As such, the net effeahe entrenchment of food poverty.
Their analysis bases on Deaton’s expenditure fanctfhey find that, controlling for
wage effects, poverty increases by about 2 peamh@ percent when not controlling for
wage effects in rural areas. The result is worgeufban areas where poverty would
increase by about 4 percent without wage effects &rpercent with wage effects.
Overall, they find that the lower bound and uppeurd estimates of poverty increases

for all the countries in their sample are at ledspercent and at most 8 percent
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respectively. However, their sample does not inelldnya making it difficult to judge if
Levin’s (2010) estimates are too generous. Nones$iseltheir methodology is a short run
framework that does not capture second and higtaar effects of food price shocks.
The countries in their sample include Ghana, Ldye®ierra Leone, Togo, Nigeria,
Guinea, Mali, Niger, Gabon, and Democratic Repudli€ongo.

Dessus et al. (2008) also examine the poverty itngfgfood inflation on urban
households in seventy-three least developed cegnffihey find that headcount poverty
adds between 1 and 6 percentage points dependiogumry initial poverty prevalence
conditions. Those countries with the highest headt@overty initially experience the
highest increase of urban poverty prevalence. Alghathis result is on the lower side of
Wodon and Zaman (2008), it confirms their findinigatt poverty would increase
following food price increases. Their study focusesurban poverty only. The result
would be much worseeteris paribusif rural households were included.

Using a CGE model, Warr (2008) analyses the povertidence effects of
global food price shocks in Thailand, a net exgooferice in particular. Their findings
indicate that poverty incidence would increase moreiral than urban areas. They find
that poverty incidence, as measured by the headlcatio, rises by about 0.3 percent in
urban and 0.8 percent in rural areas. Surprisirtgly positive wage effect of increases in
the price of rice — an exportable staple — in Tdvall is outweighed by the cost of living
effect. Brinkman et al. (2009) argue likewise bearlic and Martin (2008) argue for the
contrary. This result is quite revealing given thi&tiland is a major rice exporter and

terms of trade have been favourable yet they cumsaay poor rice farmers instead of
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blessing them. They point to slow supply response tb land, input, and credit
constraints as a major reason why the cost ofdiafiect dominates the income effect.
However, they report that poverty decreases fos@balds owning agricultural land and
capital, thus substantiating, for instance, Conftral. (2009) and Ghosh (2010).

Similarly, Webb (2010) makes a synthesis of curliéstature on the impact of
food prices and concludes that many rural housshaid functionally landless and food
insecure. Food price shocks compromise nutritioth supply response outcomes, they
argue. Ruel, et al. (2010) who ostensibly argué¢ tha most affected are the poorest
urban, non-farm, large, less educated househatdispaorly served by infrastructure and
with land constraints also support this view.

Rising oil and food prices are negative terms afi¢r shocks for Mozambique
argues Arndt, et al. (2008). Using both the Deagxpenditure function and CGE
methodologies, they find that global food price ckoare highly passed through to the
domestic economy. Although there are spatially asgirical price effects, they show
that net food sellers, unlike Conforti et al. (2p@hd Warr (2008), benefit whilst net
food buyers lose out. Urban households are the moserable and urban poverty rises
by 8 percent but only by about 2 percent in rurglaa. Similarly, Parra and Wodon
(2008) in a study that closely relates to whatptesent study does, analyze the impact of
rising food and oil prices in Ghana using a SAMcermodel based on the 2005 Ghana
SAM. They find that increases in prices of cerealse the cost of living by 3 percent in
urban and 4 percent in rural areas. Further, peddent overall food price increase raises

cost of living by 12 percent and 13 percent in arbad rural Ghana respectively. Hence,
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rural households lose more. Parra and Wodon (20@8yever, do not decompose the
price multipliers into transmission paths, someghtihat could guide policy in terms of
where and how best to intervene for maximum impHoé current study bridges this gap
in an application to Zimbabwe.

Roland-Holst and Xu (2006), in a study that is &amto what the present
study does, examine the link between price trarsomsand rural poverty in Anhui
province of China using a SAM price model and degoosing the multipliers into
transmission paths. Rural households equally degendn both raw and processed
foods, they find. The cost of living elasticitiesr fthe rural households are 35 percent
(crops), 36 percent (processed food), and 14 pe(teastock). For urban households
the elasticities are 26 percent (crops), 36 per¢pricessed foods), and 16 percent
(livestock). However, consumer price index (CPs$kyiin terms of food prices, is higher
for urbanites because they do not have accesgrtonig land and rely on open market
food purchases. Their findings differ from Parra &dodon (2008) because China is less
food insecure than Ghana and that it has extenysivebanized hence higher
vulnerabilities for the urbanites than rural folkave. Nevertheless, the SAM price
models used are short run frameworks of analysas dio not control for substitution
possibilities in consumption, production, and faatwarkets. As such, they yield upper
bound cost of living estimates.

The Commission of European Communities (2009) peréal a statistical
analysis of the pass through of agricultural primefood processor prices and consumer

prices using monthly panel data from 2000 to 200&uropean communities. They find
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that the immediate pass through rate from agricallforices to food producer prices was
about 11 percent during the 2005 to 2009 globatl foesis. However, considering the
lagged effects, they report a pass through of 32epé. Moreover, pass through to
consumer prices is rather low standing at abouyiet6ent inclusive of six-months lagged
effects. The low pass through can be explaineénmg of a limited share of agricultural
commodities in final food prices. Further, they weghat inefficiencies in the market
structure along the chain, contractual obligaticarg] anti-competition laws explain the

low pass through.

3.3.2 Exchange Rate Pass Through to Consumer Prices

Bacchetta and van Wincoop (2003) and Campa andb@ad2006) examine
the pass through of exchange rates to consumeespri8acchetta and van Wincoop
(2003) develop a theoretical optimization auto partodel to analyze why domestic
consumer prices react less than import prices dext¢bhange rate movements. They find
that intermediates importing firms pay in foreigarrency but sell in local currency
hence limiting the pass through to consumer prtoesero. Their analysis ignores the
possibility of intermediaries marking up prices exchange rate risk, which would raise
the degree of pass through. However, Campa andb@agd2006) empirically examine
the extent to which pass through of exchange tate®nsumption prices has changed.
They use a fixed effects model — controlling fonei, country and industry fixed effects —
for eighteen Organization for Economic Co-operatiand Development [OECD]

countries. Using quarterly data from 1975 to 2084 #ocusing on both manufacturing
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and non-manufacturing sectors, they find that plassigh to import prices has declined.
However, pass through to retail prices has inceeasgnificantly due to higher use of
imported inputs. Therefore, they conclude that vifittreased distributional efficiency,
consumer prices have become more sensitive to egehate movements. Pass through
rates of exchange rate shocks to domestically pexdidood are between O percent and
40 percent whereas they are between 60 percer@@percent for imported foodstuffs.
These two studies are at variance. The former thearetical model that performs
comparative statics but the latter is a dynamicigogb analysis yielding better results
using real world data.

Finally, the literature has clearly demonstratesl tagnitude of the impact of
domestic and global food price shocks on food pgvand cost of living. In terms of
policy insight into where and how to intervene patbcomposition would give
microscopic details, which these studies have mwoealed. In light of this gap in
empirical work in Africa in general and Zimbabwe particular, the present study
attempts to contribute and demonstrate the wealthpaicy wisdom that the

decompositions afford researchers and policymakers.

3.4 Summary of Literature Review

The literature generally agrees that food priceckbdave deleterious effects
on cost of living, poverty prevalence, and food amdritional security. It shows that
poverty incidence is more prevalent among poor mrbaon-farm and assetless

households. However, literature reports mixed tssylertaining to geographical
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magnitude of cost of living or poverty effects beem urban and rural areas. Although
there are mixed findings, a good number of stulfiegely focuses on the degree of pass
through of food price shocks and conclude thabg imcreased over the years as driven
more by distribution efficiency in the food chaindaspeculative shocks in agricultural
commodity prices. Therefore, they also demonstthe importance of agriculture
especially tradable cereals, in light of the vagmrof global commodity markets
speculative shocks, in transmitting food priceckisoto poor households. However, of
all the studies reviewed here, especially thoseidimg on African countries, none has
attempted to decompose structurally pass throughipiners into paths along which
price shocks are transmitted to households. Thistdtates an empirical knowledge gap

that the current study seeks to bridge.
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CHAPTER FOUR

METHODOLOGY

4.1 Introduction

In order to obtain a comprehensive descriptionhaf ¢ffect of linkages on
prices there is need to analyze intersectoral §ekebetween individual accounts of the
SAM. Block and structural path decompositions puth by Pyatt and Round (1979),
and Defourny and Thorbecke (1984), and appliediteepnodelling by Roland-Holst and
Sancho (1995), demonstrate the rich informatiomcstire that can be derived using these
approaches in a SAM framework. This study closeljoivs the methodology in these
studies. The use of block and path analysis tosiiyate price-linkages is a natural
extension of the SAM price multiplier model reviel@ chapter 3 and a promising way

to enrich the understanding of the price transmsaiechanism.

4.2 Block Decomposition of Price Multiplier Matrix

Following Llop (2007), and Roland-Holst and Sanc{i®95), the study
decomposes the price multiplier matrM’ presented in equation (3.8) under the
conceptual framework in chapter three. Block deamsitpn gives a global summary of
price shock transmission and particularly revelaésdxtent of economic integration and

interdependencies among sectors and institutionshén SAM. Such information is

36



important for understanding the magnitudes of adstiving elasticities of different
household groups.

In order to decompose the price transmission mafione can use equation
(3.8), recalling thatP = M'V. The price multiplier matrixM' can be decomposed

additively or multiplicatively leading to the sarmdormation. In its decomposed form it

would be:
M =MMyM;=1+T+0+C (4.1)
Where 1=l

T=M; — I

O=Mi(M; — 1)

C=M;M;(Mz — 1)
The middle matrix in the first decomposition in atan (4.1) is the multiplicative
decomposition and the last matrix is the additigeamposition. The matrices in the
second decomposition are defined as follows:
| = identity multiplier which shows the effect of a shock into one accthattamounts to
an increase in prices identical to the originalcého
T=M; — I is the net transfer multiplier, which measures the net intra-group or direct
effects or within account effects where the oribisiaock took place, that is, additional
effects coming out oM;. If the shock takes place into households it measthe inter-
household effects, or if the shock is applied prtoduction activities it measures the inter

industry cumulative effects, better known from tleventional (classic and non-classic)
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Input-output models as the Leontief inverse. Thikl$ if and only if the main diagonal is
different from zeroO=M; (M, — I) is theopen-loop multiplier measuring the net extra--
group effects or net cross-effects arising outroingtial shock when it has completed a tour
outside the original account without returning tothat is, additional effects coming out
of M. For instance if the initial shock takes plac® ihbuseholds it measures the effects
into factor-prices via demand expenditures, comtiesdand activities;
C=M;M;(M; —I) is theclosed-loop multiplier, which measures the net contribution of
circular effects or net inter-group effects, whafse after the original shock has completed
a tour through all groups of accounts and retumoethe one where it originally started.
These are the additional effects coming ouMgf It measures the effect of a shock on
household cost of living after going through expemds, commodities, activities, and
factor-prices.

To get the actual entries of the decomposed msafrage can pick a matey,
which satisfies all standard algebraic requireméisis matrix4, is a diagonal matrix
composed of average expenditure propensities ¢fi@lproduction accounts in the SAM

(A1) and the househol@4;;). ThereforeA, can be expressed as:

A 0 0
Ay=|0 0 © (4.2)
0 0 Ag;

* A, must be conformable t and(/ — 4,) must be invertible.
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Then by definitionM; is computed as:

(I-A4)™" 0 0
M, =(—A)" = 0 I 0 (4.3)
0 0 (1 _A33)_1

The first column of the multiplicative transfer mat M; shows how an
exogenous cost increase affecting the productidnitges multiplies itself through the
inter-industry cost linkages (Leontief inverse) lexerts no effects on factors and
households. It measures the transfer or directtsife

In order to definé/; one has to first distill the intra-group averageenditure
propensitiesA, from the full SAM of average expenditure propeesifl for endogenous
accounts and define a new matfixas:

A" = —Ap)(A—-4)

= Mi(A —4p) (4.4)
The second term in this equation on the right hsidd has a null main diagonal given
that A, is a diagonal matrix. Using (4.4) one can derivedpen loop effects matrix as
follows:

My = [I+ A"+ A7]

1 (A1343,) Als
= A§1 I (A§1A§3) (4-5)
(A32451) Az, I

Open loop or extra-group price effects are meastmed4.5). This matrix
indicates how the same exogenous cost affectindugtmn impacts factor-input costs

and other accounts, without coming back to the ygectidn account where the exogenous
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cost effects took place first. In other words, ara calculate and analyse how an
exogenous shock, which affects households, traastaélf into production activities and
vice versa. For example, the first column of thistmx shows how a shock in production
costs ends up having an impact on factor-inputegrid;, after rebounding from
households’ cost of living increaségs,A5,) . Closed loop effects, on the other hand,
can be calculated as in:

My = (I — A3~

(I — Aj3A345) 7" 0 0
= 0 (I — A31A1343) 7 0 (4.6)
0 0 (I — A3,45,A13)7"

WhereAj; = Aj3(I — As3) ™, A3y = Ay (I — Apg) 7 A3, = Asy
The first column of the closed-loop matik; captures the impact on production prices
of the exogenous increase in producer costs aftgrafffecting household cost of living
indicesAi;, then moving onto factorsAj;A3, and from these back to producers

1343,45,. The final value shows the overall impact after ghi€e adjustment process
has converged.

Any given element of the price transmission matixcan be studied using

either multiplicative or additive decomposition, ialh yield the same information in a
different format. In a generally disaggregate SAM;m individualised sectors are
detailed,n being taken as endogenous améxogenous. LetandJ denote the indexing

sets for the exogenous and endogenous accounectiesty.
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From (4.3), (4.5) and (4.6) and indiceandj, the individual impact on pric®; of an

exogenous price shock in sect@man be written as:

% =mj; = I +nj; + nf; + n3;, corresponding to (4.1) with

ny; =Ty

ni = 0j;

i = G (4.7)

4.3 Structural Path Delineation

The block decomposition in section 4.2 shows tHs SAM offers a
convenient structure for detailed examination oicertransmission. Prices can be
computed and, furthermore, price changes can bengmused according to three
different categories of interdependence namelytitesfer, open loop and closed loop
effects, which provide a global view of the extamd magnitude of price-linkages as
they work their way through the economic systemthPRanalysis also builds on the
conceptual framework presented in chapter three eateinds block decomposition to
yield microscopic details on price transmissioracli pair < j> of indices in the SAM
accounts is called an arc. A path is a sequsmdendicess = <i, k, I,....m p which can
be decomposed into consecutive argk>, <k, I>,...<m, j>. A path with non-repeating
indices is termed an elementary path. A circuih@ifience is a patk where the first and

last indices coincide. The influence of accounn | through a patls is representety
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(i—j)s From equations (3.4) and (3.8), the cost influepfcaccount on account along

<i, j> is estimated as:

9P _
oP;

a; €M’ (4.8)

Thus any exogenous cost increase affectigives rise to a direct price increasejin
measured by entryj, (i) of M'. It is imperative to highlight the technical meapiaf
(4.8), which is a global price effect. The globailcp effect is the responsiveness of an
account’s price index to changes in another sectarice or cost index. Equation (4.8)

, . ap; . . . aP; B,
defines the global price effe%g—{ = a;; with prices are normalized to one, thaeié.%
i t J

a;; which is elasticity (defining; andP; as base prices both equal to one). In fact, it is
inflation or cost of living elasticity. Further, éhglobal price effect not only reports
percentage changes in account price index butgil&s absolute monetary changes in
prices since base prices are normalized to onea(i@eiHolst and Sancho, 1995). Besides,
the global price influences measure the extenthmhvnominal income must increase if
the household is to remain on its pre-price shamksamption level. The greater the
global price effect, the greater the deterioratddrinousehold welfare and so the greater
the compensation package (compensating variatieeled to alleviate the resulting food

poverty.
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Due to the linear structure of the model, the diggace influence along an
elementary patls=<i, k, m, p is the composite effect of the direct influenedsng the
constituent arcs, that is,

Dfi_j)s = Qi Amic- A (4.9)

The direct influence is the product of the indioéshe arcs constituting the path. In any
given paths, there may exist feedback effects among its indiéesounti influencesk
however k in turn may influence, either directly or through other intermediary ices.
Accounts can influence themselves through loopwels All of these feedback effects
taking place along circuits in the path work to &fgpthe magnitude of the direct
influence transmitted over that path. The expand#dence is the totgbrice influence.
Figure 4 shows a typical path diagram in pricegmaission analysis.

In most structures, there exists a multitude cérismttions among poles such as
in figure 4, and even more complex ones than tmsparticular, poles along any
elementary path are linked to other poles and pfaitming circuits that amplify, in a
complex way, the direct influence of that same eletary path. To capture these indirect
effects, the concept of total influence is introelddDefourny and Thorbecke, 1984).
Given an elementary pa#i¥<i, k, m, p with origini and destination the total influence
is the influence transmitted fromto j along the elementary pathincluding all other

indirect effects within the structure imputablethat path.
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Figure 4: Price path linkage diagram
Therefore, the total influence cumulates, for aegivelementary patls, the direct
influence transmitted along the latter and the rexti effects induced by the circuits
adjacent to that path (that is these circuits h@we or more poles in common with the
elementary path). It can be readily seen that between polasdm the direct influence
IS ayi- ami Which is then transmitted back fromto k through the two loops yielding an
effect ay;. ami (Akm + Anm- A )Which in turn has to be transmitted back fr&no m.
This process yields a series of dampened impulsiegelenk andm:

Qi Ui H{T + Qe (@, + Q- Aen) + (@i (Qpem + Q- @en) 1% + 243

= agi- Al — Qi Qe + - Q)11 (4.10)

wherel is an identity taking a value of one.
In order to complete the transmission of influeat@ng the elementary path in figure 4,

the effects (in equation 4.10) have to travel altveglast arcrq, ).
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Thus, these effects have to be multiplieddgy in order to get the total price influence
along the path:

T jys = Qi Omic- Gl = Qi (@ + G- Q)] ™" (4.11)

The first termay;. amy. a;n, is the direct price influence but the second term

I — @i (Qem + Apm- axn)] ™t is the path multiplieru? .

HenceT(’f_U.)s = DZHDS-H? (4.12)

The path multiplier captures the extent to whioh direct price influence along padhs
amplified through the effects of adjacent feedbaicsuits. It is clear, on the other hand,
that more than one elementary paths, each oneitwitespective feedback circuits, may
span two indiceg . Therefore, the total price influence along a hibs not capture the
full or global price influence in the network oinieraries linking andj. Let S={sl/i, j} be
the set of all elementary paths joiningndj, then by additivity the global price influence
is defined as:

G(’}_U-)S =mj; = Xses T(Ii_,j)s = Dses szej)s-#ﬁ (4.13)

The last equality, WhereGg_)j)S =m;; € M'is the {, i) entry in the price-transmission
matrix M’follows from the fact tha§ includes all connecting paths between accounts
andj. Direct, total and global price influences aresthdistinct but related concepts of
influence that supply precise information on thansmission mechanism underlying

price formation in an economy. The study, thereforkes use of this technique.
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4.4 Data Analysis

In terms of estimation, all the price computaticared decompositions are
executed using SImSIP_SAM (Parra and Wodon, 2010%. a Microsoft excel-based
application with Matlab running in the backgrourmtt can be used to conduct policy
analysis under a Social Accounting Matrix framewoMs a precursor to the actual
results, household expenditure shares by produgtastuct category are computed using
base data in the SAM. The idea is to identify thegible sources of household resilience
or vulnerability to price shocks. The preliminanyadysis also looks at income sources
and income shares by source. This kind of prelinyirgmalysis, already done in chapter
two, is important because it helps highlight poesitmusehold survival, coping, adaptive

and accumulative strategies that they use to ow@dmpoverishing food price shocks.

4.5 Data Types and Sources

The study uses the 1991 SAM for Zimbabwe publigmednternational Food
Policy Research Institute in 1989The SAM is an 88 X 88 Micro SAM. There are 36
activity accounts of which 24 are agricultural shagvthat Zimbabwe is an agrarian
economy. There are also 30 commodity accountsc@rfaaccounts of which 4 are for
labour, 3 more for capital and 2 for land. There also five socio-economic household
groups namely low income urban, low income urbanalkholders, large scale farm

worker and large scale farm owner-manager housshalastly, government has four

® The data set can be accessed on the ft://www.ifpri.org/publications/1991-social-
accounting-matrix-sam-zimbabwe
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sub-accounts, enterprises and rest of the world bae each, and the capital account has
two. In order to operationalize the SAM into a primodel, the study exogenizes all the
government accounts, the capital account and thteofethe world following standard
economic theory. The rest of the accounts are esmdpgd. With this, a price model is
easily developed by using a reduced form SAM.

In conclusion, the above analysis has shown howAl & operationalized
into a price model by assuming quantities to bedixThe price multiplier matrix gives
the magnitudes of cost of living effects of a 1geett (or linearly a 100 percent or 100
cents) exogenous cost shock to production andrfataokets.

The data used is somehow old and as such, theseduhe study would need
to be interpreted with caution. Nevertheless, “..1188n be considered a ‘normal’ year
in at least one important respect: unlike the sgibset years, agricultural production and
trade were not disrupted by the severe drought®8? and 1995” (Thomas and Bautista,
1999, p.1).

Furthermore, the latest available rudiments of dditaw that between 2000
and 2008, the agricultural sector contributed 16®%GDP and the non-agricultural
sector contributed 83.2% (GoZ, 2009b). Comparirggé¢hfigures with 15.3% and 84.7%
in the 1991 SAM shows little change in the compositind so structure of the economy.
Further, regarding exports and imports between 1888 2006, agriculture’s share
averaged 34.5% and 6% respectively compared t@&arel 0.6% in the SAM. The land
reform and frequent droughts between 2002 and 20@§ explain the drop in

agricultural exports. However, agricultural impomsreased showing greater incidence
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to import, grain in particular. On the contrary ragricultural share in exports rose from
58.1% in the SAM to an average of 65.5% for theqaet995-2006. However, the share
in imports fell from 99.4% in the SAM to an average94% for the same period. Acute
foreign currency shortages may account for the dromn-agricultural imports. Overall,
it seems a reasonable, though naive, assumptivthéhatructure of the economy has not
changed significantly.

It is typical in SAM and CGE modelling to use suiit data sets because data
limitations make it difficult to have up-to-date BI&, for example, Llop (2007) uses a
1994 SAM for the Catalan economy, Defourny and Bhoke (1984) use a 1968 SAM
for South Korea. Studies done for Zimbabwe in ottesearch issues have utilized this
1991 SAM examples include Juana (2006), Chitiga Bradbugu (2008) and Chitiga

(2000).
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CHAPTER FIVE
RESULTS AND DISCUSSION

5.1 Introduction

The chapter presents the major findings of theystuthe study set out to
analyze structural transmission of food price sBodk households and derive
implications for cost of living interventions inmbabwe. More importantly, in line with
the specific objectives, the study has delinedtedstructural paths that transmit the price
shocks to households. The study has estimated #umitnde and incidence of shock
impacts on households. Cost of living elasticitieggorted in Table 5 address the specific
objective on the magnitude of the impact of prihecks on households. The size of the
elasticities varies with household groups henceusyy the incidence dimension of the
shocks. Lastly, the size of the cost of living atases with respect to price shocks
arising from any of the food sectors or commoditiagles in identifying sectors with the
greatest price transmission potential to households

The study reports transmission effects of maizttlecather livestock, milling,
and processed food price shocks. Food has a wali@it9 percent in the Zimbabwe CPI

of which maize has a weight of 6.4 percent, prasggesods a weight of 37 percent and

® Additional results such as the inverse price matain be obtained from the author upon request.
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all meat 11.3 percent hence the study’s focus emt{CSO, 2010). Other products such
as horticultural constitute about 2 percent of letwaédd consumption hence the study
focuses on major product heads. The results ofsthdy would not differ much by
including them. Since the global price effects damn interpreted as cost of living
elasticities, a 100 percent (100 cents) increasharprice of a commodity leads to an x
percent (or x cents) increase in cost of livingjrdeg x as some numerical value. All the

estimated coefficients are multiplied by 100 petdenconvenience’s sake.

5.2 Results of Block Decomposition of Price Transrssion
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Table 5: Block decomposition results for price trasmission

(All figures in percent)

Large Scale Smallholder Large Scale Smallholder
Maize Maize Cattle Cattle
Production Production Production Production
M O ¢ M O ¢c¢ M O ¢ M O Ccl
M M M M M M M M
Hlsupp 1 25 75 1 8 92 4 61 39 3 42 58
Hislow 8 90 11 7 T4 26 4 51 49 3 52 47
Hshhld 3 44 56 16 74 26 4 43 58 10 69 31
Hurbupp 1 17 83 1 12 87 3 47 53 2 41 59
Hurblow 5 83 17 5 69 31 3 42 58 3 42 58
Rural CPI
Elasticity’ 4 8 4 °
Urban CPI
Elasticity 3 3 3 3
Poor CPI
Elasticity ° 9 4 °
Rich CPI
Elasticity ! 1 4 3
CPI All 3 6 4 4
AVEERE LeT 52 49 47 52 49 51 49 51

Effects

" The CPI elasticities are unweighted averages.

51




Table 5: Block decomposition results of price traamission (continued)

(All figures in percent)

Large Scale Smallholder Grain Milling Fooc Processin

Other Livestock Other Livestock

Production Production

M Ol Ci o/ CI o ¢ M O Cc

M’ M’ M’ M’ M’ M’ M’ M’

Hlsupp 4 56 44 10C 56 44 26 53 47
Hlslow 1 75 25 13 88 76 25 29 42 58
Hshhld 7 46 55 78 23 40 60 30 36 64
Hurbupp 2 30 70 13 88 3 61 24 54 46
Hurblow 7 69 31 45 55 68 32 29 49 51
Rural CPI Elasticity 7 28
Urban CPI 5 27
Elasticity
Poor CPI Elasticity 8 29
Rich CPI Elasticity 3 25
CPI1 All 6 28
Average Loop Effects 55 45 3¢ 71 56 45 47 53

Source: Author’s calculations

5.2.1 Interpretation and Discussion of Block Decongsition Results

For each sector, four block components are repottgdl multiplier effect
(M"), direct effect (T), open loop linkages (O),canlosed loop effects (C) as proportions

of the total multiplier (M’). The last item (C/M’)s particularly revealing, since it
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indicates a general equilibrium transmission eff@atorporating the longer chains of
price linkages that might not be discernible toueh®bservers. Looking at Table 5, one
gets the impression that price shocks are rege$seause low income groups have the

highest cost of living elasticities across the fived sub-sectors.

5.2.2 Maize Price Shocks and Cost of Living Effects

Large scale farm workers have 8 percent cost ofdielasticity with respect to
large scale maize price shocks. Low income urbamsétoolds have 5 percent and
smallholder households have 3 percent in elagigitUrban households have 3 percent
cost of living elasticity whereas rural households/e 4 percent with respect to large
scale production cost shocks. Thus, rural housshaté more vulnerable than urban
households. By affluence, higher income (rich) letnadds have a lower elasticity of 1
percent compared to 5 percent for the poor. Hgmoey, households are more vulnerable
to price shocks. Overall, the cost of living ingea by 3 percent for all households
combined following a 100 percent price shock.

The cost of living outlook is more adverse if cehbcks hit the smallholder
maize sector. Smallholder household cost of livimgeases by 16 percent, farm worker
households by 7 percent, and low income urban halde by 5 percent. Spatially, rural
cost of living increases by 8 percent compared per8ent in urban areas. Measuring the
cost of living effects by affluence, the study fntthat the poor have the greatest cost of
living increase standing at 9 percent compared foercent for the rich households.

Overall, cost of living increases by 6 percentdirhouseholds combined if smallholder
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maize prices are shocked. These findings agreeRetha and Wodon (2008) who report
that the cost of living in Ghana increases by £@etr and 3 percent for rural and urban
households respectively due to a 34 percent inereasereal prices — linearly, their
result implies 12 percent and 10 percent costwndi increases due to a 100 percent
price shock. Their estimates are higher than theenti study’s findings because they
include all cereals in their cost of living estimat

The question that naturally arises is why maizegoshock pass through to low
income households is higher. Most vulnerable honisishhave a higher proportion of
maize in their total expenditure, the study notese (Table 2). Since the open loop effects
measure the degree of dependence of one accoamitimer, the larger they are the more
vulnerable a household is to price shocks arisirtgpbthat account. With respect to large
scale maize production cost shocks, farm workes law income urban households,
have the largest open loop effects — about 90 peraed 83 percent. However,
smallholders have 44 percent only. This explainy fdrm workers and low income
urban households have higher cost of living eldsg than smallholders. The closed
loop effects (11 percent and 17 percent) are sexakept for smallholders (56 percent).
This indicates that price shocks in large scalapction take complex chains to reach
smallholders compared to the other two househottxdr a low cost of living effect
transmitted to smallholder households.

However, farm workers and smallholders have thgelstr open loop effects
with respect to price shocks in smallholder proaurct- about 74 percent each. For low

income, urban households the open loop effectsl egpuaoximately 69 percent. In this
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case, the study concludes that the three low incboeseholds heavily depend on
smallholder maize and as such, price shocks froim skector need to be closely
monitored for food inflation stability. On averaggen loop effects dominate closed loop
effects for shocks in large scale production - abe? and 49 percent respectively
whereas the converse holds for price shocks inlboldér maize production, with open
loop effects at about 47 percent and closed lodecesf 52 percent. All price
transmissions are largely indirect for all cabes.

The findings point to Engel’s and Bennett's lawsst: Bennett's law states
that the starchy staple ratio declines [increasas] household income increases
[decreases] mainly because households are [arablatjto diversify away from starchy
foods such as grains and root crops to higher-grozdoric foods (Timmer, Falcon and
Pearson, 1983). Second, Engel's law, in generatestthat the proportion of a
household’s budget devoted to food declines [irewsh as its income increases
[decreases] over a certain range. This law imphasthe income elasticity of food is less
than one. However, lower income households may laavencome elasticity of food in
excess of unity, that is, Giffen’s paradox in whicdse they buy more of maize as its
price increases. However, as the maize price seeslso does low income households’
incomes, assuming access to land, inputs and geather, and this may mitigate against
such negative shocks. Taken together, these tws halp in explaining why costs of

living effects induced by maize price shocks amgda for the lower income than for

8 Transfer effects or direct effects are not rembrie Table 5 because they are zero.
Households and production accounts belong to diffieSAM institutions so there are no intra-account
effects.
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higher income households. In general, the higher gshare of a commodity in a

household budget, the greater the cost of liviagtedity with respect to its price shocks.
Ivanic and Martin (2008) who argue that controlliieg the share of staple grains in poor
households’ consumption makes the effect of prioecks more adverse on them also
support the present study’s findings.

However, there is one outstanding aspect in Tablehd& smallholder
households have the highest cost of living eldg®iin spite of a huge proportion of
their own-production consumption of maize (aboutpktcent) in total expenditure as
indicated in Table 2. Benson et al. (2008) findareetrically contrary result in Uganda.
In their findings, own-production consumption aets a buffer against price shocks,
which it is not the case in Zimbabwe. The differerarises from the fact that they
examine the role of non-tradable staples but threentistudy looks at a tradable staple
(which they also find causes vulnerabilities to $ehwlds dependent on it). Increased
conversion of hectrage from maize to cash cropdaexp thin maize markets in
Zimbabwe that end up propagating monopolistic pgctendencies in rural markets.
Apart from that, rural households are ordinarilygkx with larger dependency ratios
hence larger proportions of maize in consumptidiuel, et al. (2010) who make a
similar argument support the current study’s fimdin Price effects become more
pervasively adverse in such cases.

More importantly, urbanization increases demand rf@ize for producing
animal feed. However, the huge conversion facttwéen feed grain and meat, coupled

with low income elasticities of demand for meat agpahe urban and low income
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groups, means that Zimbabwe with her highly skeimmedme distributions in favour of
urbanites has the potential for very rapid increasegrain demand. Hence increasing
vulnerability of poor households to induced maizéce shocks as Maxwell (1999)
argues. This result confirms the demand-side scobtiiought on origins of food price
shocks. Figure 5 summarizes the foregoing discassio

However, the study does not control for positiveoime effects of rising maize
prices. If it did, cost of living effects would pbly be dampened. Instead, the study
argues, like Warr (2008), that the input sector beesn inefficient in Zimbabwe (Doré,
2009; GoZz, 2009a) hence that would reduce supmpamse and so positive income
effects. Thus, adverse outcomes would largely hihe. study assumes away substitution
possibilities, which in the case of maize is noalsurd assumption given that maize is a
staple with very few cheaper substitutes in Zimbabw is also worth noting that
adjustments in crop production are not possiblthévery short term (they will take at
least a cropping season to materialize), and thahe consumption side, the very poor
are likely to have already exhausted most possésliof substitution towards cheaper

calories. Hence, these estimates are reasonable.
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Figure 5: Cost of living elasticity to maize priskocks in Zimbabwe
Source: Author’s calculations

The study concludes that smallholder productiont gb®cks have greater
potential to increase cost of living than largeegaoduction costs have. The poor suffer
more than the rich and the rural more than the rur@de study infers that the low
income urban and farm worker households are moreexable to price shocks
originating from large scale production because thee landless and heavily rely on
open market maize purchases unlike the majoritynadillholder households. Conforti et
al. (2009) for Malawi, Ghosh (2010), and Headey &ad (2008) who make a similar
conclusion that land constrained and urban poosélonids are more vulnerable to food

price shocks also support this argument althougir fand-rich households are not part
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of their conclusion. The results suggest existavfcarban bias in food and

agricultural policies of the country.

5.2.3 Cattle Price Shocks and Cost of Living Effest

Cost of living effects of large scale cattle prigieocks are nearly uniform,
about 4 percent across all household groups anck meorfor the lower income as
observed from Table 5. Even in terms of shock iecad by geography and affluence, the
cost of living elasticities exhibit uniformity — abt 4 percent. However, the outcomes are
more adverse and regressive in the case of shosksgaout of smallholder production.
Smallholders are more vulnerable to own-productince shocks than shocks from large
scale production. The rural and poor householdg Bapercent cost of living elasticities
whereas the urban and rich households have 2 pestasticities with respect to price
shocks in smallholder production. The average obdiving effects are the same for
shocks arising out of the two production systerabout 4 percent. The study, therefore,
concludes that lower income groups suffer more thigher income groups, and the rural
more than urban households do.

In order to explain the magnitudes of the elas#éisjtthe study recourses to
loop effects. Generally, closed loop effects don@napen loop effects. Thus, price
shocks have a strong general equilibrium effectirdtation transmission — passing
through complex chains. Open loop effects rangevdomt 42 percent and 69 percent
across smallholder and large scale production.idgday these open loop effects, it can

still be argued that low income households haveoderate degree of dependence on
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cattle production (a source of meat and milk) hetheemoderately large cost of living

elasticities. Higher cost of living effects on thmallholder compared to low income
urban households suggest existence of urban biagrioultural and welfare policies.

Subsidy interventions have highly favoured urbamgared to rural households. Closed
loop effects range between 31 percent and 58 pemtdicating that there is a moderate
general equilibrium price effect passing througmuanber of sectors before reaching
households. On average, the closed loop effectspéstent) dominate the open loop
effects (49 percent).

A very important dimension hidden behind these Itesis the degree of
urbanization, which is increasing in Zimbabwe. Ab86 percent of the population was
living in urban areas by 2006 (World Bank, 2007)b&hization is associated with rising
incomes particularly of the middle to low incomeogps. Such degrees of urbanity
increase the demand for livestock products (Crahfieales, Hertel and Preckel, 1998)
and ultimately reduce food intake for the poor tigio induced price effects. Figure 6

gives a pictorial view of the foregoing analysis.
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Figure 6: Cost of living elasticity due to cafieduction cost shocks in Zimbabwe

Source: Author’s calculations

5.2.4 Other Livestock Price Shocks and Cost of Ling Effects

Following a price shock in other livestock largalecproduction, cost of living
increases by more in rural (7 percent) than urbbaasa(5 percent). The magnitudes are
lower in the case of shocks arising out of smatlbolproduction — about 1 percent
(urban) and 3 percent (rural). By affluence, cddiving increases by more for poor than
for rich households — the elasticities being 8 eetdor the poor and 3 percent for the
rich. In terms of specific groups, farm worker heluslds are more vulnerable to large
scale production than smallholder price shocks witisticity magnitudes of 10 percent
and 1 percent respectively. On the contrary, srollérs are more vulnerable to own-
production than to large scale production priceckbavith elasticity magnitudes of about

9 percent and 7 percent respectively. Urban houdghohowever, are more

61



susceptible to shocks arising from large scale #maallholder production with elasticity
magnitudes of about 7 percent and 1 percent ragphctOverall, shocks arising out of
large scale production are three times more advwbesesmallholder production shocks,
with an elasticity of 6 percent attributable torthéRoland-Holst and Xu (2006) report 14
and 16 percent elasticities for rural and urbanskbuolds respectively in China’s Anhui
province. These elasticities are larger than founidhe present study given that China is
more urbanized than Zimbabwe and therefore hashigieat demand (Headey and Fan,
2008; Ghosh, 2010). The poor suffer more than itle and the rural more than the
urban. The study concludes that price shocks gelacale production are regressive.
Looking at the open loop effects one deduces thdteaurban low income and
farm worker households highly depend on large so#ier livestock production hence
high cost of living elasticities to shocks arisiogt of this sector. The same conclusion
arises if one looks at expenditure shares in TablEhe open loop effects range between
46 percent for the smallholder and 75 percent &mmfworker households. However,
smallholders bear the price shock after it haseltes through more economy-wide
chains given a large closed loop effect (55 pejcédpen loop effects with respect to
smallholder production cost shocks are the higHestthe smallholder households
indicating their heavy reliance on this sector leetiee highest cost of living elasticity.
Low income urban and farm worker households rdterthe price shocks arising out of
smallholder production after they have travelletbtigh many sectoral linkages in the

economy. Their closed loop effects are larger —ualisb percent and 88 percent
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respectively - hence the low cost of living elagts with respect to shocks in
smallholder production.
However, smallholder production cost shocks argelgrtransmitted in long

and complex chains since closed loop effects (Tdepe) dominate open loop effects (30
percent). On the contrary, open loop effects (58q@) dominate closed loop effects (45
percent) in the case of large scale production dexnglaining the higher elasticities
attributed to the large scale production sectotthla case, the study notes that for food
price stability, large scale production of othereBtock has to be strengthened and
monitored closely. Secondarily, smallholder producshould be strengthened. Figure 7

summarizes the foregoing discussion.
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Figure 7: Cost of living elasticity due to othieelstock price shocks in Zimbabwe

Source: Author’s calculations
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5.2.5 Value Added Food Price Shocks and Cost of ling Effects

The case of value added products is dramatic. Gokving elasticities are
almost uniform for all household groups especiailyhe case of processed food price
shocks but with huge elasticities. Elasticitiesgaetween 25 percent and 29 percent.
Urban households suffer less than rural housetdids with elasticity about 26 percent
and 28 percent respectively. Similarly, rich houwddd suffer less welfare losses than
rural households do — with elasticity of about Z5gent and 29 percent respectively.
Individually, smallholder households experience wWast loss in welfare with cost of
living increasing by 30 percent compared to 29 @etr@piece for farm worker and low
income urban households. Roland-Holst and Sanc®@bjlfind a similar magnitude (30
percent elasticity) in Spain for low income houddbeoParra and Wodon (2008) also find
elasticities in that range - about 36 percent @h@e¥cent for urban and rural households
respectively in Ghana due to overall food priceréase’. Roland-Holst and Xu (2006)
find cost of living elasticities in the neighboudtbof the present study’s findings - about
36 percent for both rural and urban households him&s Anhui province. It is not
surprising because Zimbabwe is quite urbanized raadkets are well integrated. On
average, cost of living increases by 28 percene Jtbhdy concludes that processed food
price shocks are regressive. Of the low income ggdike the smallholder suffer the

most. The case of milled products is similar to gessed foods but has lower

® They find 13 percent and 12 percent cost of livitgsticities for a 34 percent increase in
overall food prices in Ghana. Due to linear stroesuof SAM models, these effects can be converded t
those of 100 percent price shock.
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elasticities attributed to it. Urban cost of liviingcreases by 4 percent and 6 percent for
rural households. It increases by 3 percent forittteand 7 percent for the poor. Overall,
it increases by 5 percent. In the case of indiMidpaups, it increases by 9 percent for
farm workers, 5 percent for the smallholder, angeBcent for the low income urban
households.

Farm worker and low income urban households heaxgly on milled
products judging by the high open loop effectstie¢pto them — about 76 and 69 percent
respectively. As a result, any price shock in g@stor highly passes through to their cost
of living indices. This explains their high cost lofing elasticities with respect to this
sector’s price shocks. On the other hand, smalérdiduseholds bear the effects of these
shocks after they have passed through many otlk#&ratlinkages in the economy. The
closed loop effect relating to them is 60 percesnide explaining their low cost of living
elasticity compared to the other two low incomeugr®m In the case of shocks arising in
food processing, closed loop effects (53 percemt)idate open loop effects (47 percent).
Given the strong forward linkages this sector hdth whe rest of the economy, it is
obvious that its shocks are multiplied through maegtoral interactions before reaching
households. The result is a more adverse costvoigliimpact on all households
compared to what other sectors can transmit. s requires a close watch if cost of
living is not to be destabilized. The proportionfsnailled products in total spending
generally increase with declining income. This aon$ Bennett's law of starchy staple
ratio explained before. The exception is for thekimolders who consume less of value

added milling products. Regarding processed fobdsclear the pattern reverses and the
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proportion in total spending increases with incomegeneral. The highest income group
(high income urban) commits 15 percent of totalnsipggy in processed food but the
lowest (large scale farm worker households) spdrdpercent (see Table 2). Both are
quite high indicating a moderate to high degrearbhnity in Zimbabwe.

Far less visible, but not less important, are th#icdlt choices that
households, especially the poorest ones, have ke mmacause of their rapidly declining
purchasing power induced by food price shocks.ridkeof increased food insecurity and
malnutrition is high among these population grougs,households have to give up
expensive sources of protein and other nutriemit-foods and depend on low-cost high-
energy foods to maintain a minimum level of produdtt. Malnutrition becomes
prevalent and attainment of Millennium Developm@mials is likely to be compromised.
Poor households find themselves having to compmrois health care, education and
other non-food expenditures.

Clearly, price transmission effects mimic expenditproportions of milled
foods in household consumption. Smallholder houskshimave a lower share in spending
but have some of the highest cost of living elastg Perhaps, trade inefficiencies —
especially oligopolistic behaviour — in the courgryood marketing and distribution
sector explain (Thomas and Bautista, 1999). Hugesport costs to rural areas also
explain. The study concludes that price effectsfithis sector are regressive. Figure 8

gives a pictorial view of the above-explained resul
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5.3 Path Decomposition Results

5.3.1 Introduction

This section presents results of path decompositios important to note that
all the structural paths reported in this studythose whose elementary paths transmit at
least one percent of the global price effect. Thmepertion of global price effect
transmitted by an elementary path was predeternmimedder to minimize the number of
reported paths. In result Appendices 1, 2, 3 anthelarrow (->) signifies direction of

transmission. The first column captures the stmatfpaths. The number of accounts in a
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path defines the length of the path. The seconghaolis the global effect and is the price
multiplier, which captures the full impact of a ¢g#ishock on households. On the other
hand, the total effect, reported under the thirliom, is the marginal effect of a shock
that a particular path carries. It also measuresctst of living elasticity attributable to
that path. This effect is always less and in thatlequal to the global price effect. The
fourth column expresses the total effect as a ptimpoof the global effect and the fifth
column cumulates the proportions according to thalver of paths linking the origin and
destination poles. The larger the total effect asogortion of the global effect, the more
crucial it is to intervene on that path — such padie italicized and emboldened in
Appendices 1, 2, 3 and 4. Discussion of resuligelgrcentres on poor households since

they are the most vulnerable and have limited mé&ansonsumption smoothing.

5.3.2 Interpretation and Discussion of Path Decomsition Results

Appendices 1, 2, 3 and 4 report the results ofstrassion of price shocks in
farm production, milling, and food processing taieehold cost of living in Zimbabwe,
respectively. Although the SAM used is somehow the, validity of the transmission
paths reported here cannot be discounted. Pricekshon agriculture, especially
smallholder production and food processing, haeeniajority of longest paths — with
about seven accounts. This indicates the importafhdbese sectors in the food value
chain as they can trigger series of price reactiomsany sectors of the economy because

of their strong forward linkages.
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5.3.2.1 Path Linkages from Maize Producers to Houbelds

Shocks from large scale maize production are tratestrthrough two paths to
farm worker households and three paths to low ircanban households (see Appendix
1). The two paths to farm workers transmit 92 petracd the global effect with the key
path inducing 7 percent cost of living increasejolwhs quite moderate and is about 86
percent of global effect. The three paths to loeome urbanites transmit 95 percent of
the global effect with the key path transmitting @& cent of the global effect. This path
induces 4 percent cost of living increase. Thereng consumption linkage where
consumption cost shocks for smallholders feed tht consumption cost for the low
income urban households. Since many low income rnurbauseholds are dual
homeowners, hence their consumption functions theste of smallholder households.
To the smallholders, ten paths transmit 81 peroémhe global effect induced by large
scale maize production. Only one path is crucrangmitting 50 percent of the global
effect. A series of consumption linkages on eigithp transmit 25 percent of the global
effect and this is huge. A shock in large scalezeairices raises cost of living for the
low income urban households, which raises factmeprinflation content in the
consumption basket for smallholder households.

Transmission of price shocks arising from smallboldhaize production is
very direct. Only three paths transmit 83 percdnthe global effect to farm workers.
Two paths transmit 95 percent to smallholders wdeefeve paths transmit 88 percent of

the global effect to low income urban householdse Ppath crucial for intervention
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induces 5 percent increase in cost of living famfavorkers. However, it induces 15
percent increase for the smallholders, which shbeldery worrisome to policy makers.
Two paths are crucial for the urbanites and theW lomduce a 4 percent increase in cost
of living. Consumption linkages from smallholdessléw income urban households raise
factor-price inflation content in the urban constimp basket — transmitting about 25

percent of the global effect.

5.3.2.2 Cost of Living Effects Induced by Cattle Ryducers

A very interesting finding is that all crucial pathransmitting price shocks
from both smallholder and large scale productiauge 1 percent cost of living increase
except for the path for own-production for the dhmters, which induces 7 percent
increase. Transmission from smallholder is more germwith long and many paths —
between three and nine paths (see Appendix 2). fHfliscts that closed loop effects
dominate open loop effects. An important resuthet there is a series of seven paths in
consumption linkages between low income urban amdllbolder households. The
consumption linkages transmit 29 percent of theébglaeffect. Thus, price shocks in
smallholder consumption function raise factor-pricdlation content in the urban
consumption basket. It is a powerful linkage withe tability to destabilize urban
households’ welfare. Lastly, transmissions fromtleaprice shocks are moderately
complex — lying between 51 and 89 percent of tlodal effect for both the production

systems.

70



5.3.2.3 Cost of Living Effects Induced by Other Liestock Production

Other livestock are also important sources of inedds and protein. This
account includes poultry, piggery, goat, and shreapng. Appendix 3 details the results.
Total transmissions generally lie between 42 andl d€rcent of the global effect. Thus,
price shocks arising out of this sector are trattsghiin less complex ways. The cost of
living elasticities attributable to the key pathe,ahowever, high. The key transmission
path for shocks arising in large scale productioduces 7 percent increase in cost of
living for farm workers, 3 percent for smallholdemd 5 percent for the low income
urban households. These elasticities are hugerdad/éntion on these paths would be
gainful. In terms of smallholder production-indugedce shocks, only the smallholder
farm households have an outstanding cost of lielagticity of 9 percent attributed only
to one key path transmitting about 100 percenthef global effect. This path has a
worrisome potential to destabilize smallholder rehwdd welfare.

Again, important consumption linkages exist betw&mm income urban and
smallholder households. Six paths carry large seateluction cost shocks passing
through low income urban households to the smaldrolhouseholds’ consumption
function. They transmit about 11 percent of thebglceffect. On the other hand, seven
paths carry 35 percent of the global effect to favarkers from smallholder production
through the smallholder consumption function. THea is to increase the factor-price

inflation content in the farm worker householdshsomption basket. The case is more
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pronounced for consumption linkages with urbanitieansmitting 72 percent of the
global effect. These kinds of linkages have to batctved. In most cases, policy
interventions miss these hidden linkages hencealise through of interventions remains

weak.

5.3.2.4 Cost of Living Effects Induced by Food Prassors and Millers

Appendix 4 reports results for transmission effdotsn food processors and
grain millers to households. Generally, betweerad@ 79 percent of the global effect is
transmitted regardless of whether one looks atingilor food processing price shocks.
Key paths that deserve intervention attention lauge elasticities attributed to them. For
example, the crucial paths induce cost of livingré@ases of 7 percent for farm workers, 3
percent for smallholder and 5 percent for low ineambanites following a cost shock in
the milling industry. The elasticities are evenh@gin the case of processed food — about
11 percent for the farm worker, 13 percent for $h@allholder, and 15 percent for low
income urban households. These elasticities ma&angs for a convincing need to
intervene along the paths defining and transmittiegn.

In conclusion, the study notes that in most casg=niention is made easier
because only one path carries the greater propodfothe global effect. Maximum
concentration of intervention effort on such paths pay a good dividend in terms of
better welfare outcomes even in the adversity adepshocks. The emboldened and

italicized paths could serve to guide policy on veéhand how to make interventions.
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5.3.3 Sectoral Rankings by Price Transmission Potéal *°

From the analysis made in this study, Table 6 plevia ranking of food sector
accounts by their price transmission potentialutmerable groups. This ranking directly
addresses the third specific objective, which sbughdentify sectors or products that
trigger cost of living increases most. The rankingsshow the central role played by
agriculture in cost of living shocks. Value addemimenodities top the list, a situation
reflective of the degree of urbanization in Zimba&bwowever, even the food-processing
sector relies on agricultural output along the faadie chain and as such, agriculture
remains the key sector to target for containmerttasmful cost of living effects arising

out of exogenous price shocks to the food sector.

9 The rankings are obtained from the price multiphitrix, which is obtainable from the author.
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Table 6: Account rankings by price transmission ptential to low income
households in Zimbabwe

Average cost of living elasticity (percent) for

households
Rank Account All households Three low income
households®

1 Food processing industries 27.6 29.2

2 Smallholder maize productio 6.0 9.3

3 Other livestock large scale 6.1 8.0
production

4 Milling industry 5.3 6.8

5 Large scale maize production 3.4 5.3

6 Smallholder cattle productior 3.9 5.0

7 Large scale cattle production 3.5 3.8

8 Large scale horticultur 2.7 3.7
production

9 Other livestock smallholder 2.3 3.5
production

10 Smallholder groundnut 15 2.3
production

10 Smallholder horticulture 15 2.3
production

12 Other grain  smallholde 1.4 2.2
production

13 Wheat production 1.4 1.8

14 Sugar production 1.3 1.4

15 Fish production 0.6 0.7

16 Other grain large scal 0.4 0.5
production

17 Tea production 0.4 0.4

17 Coffee production 0.3 0.4

19 Large scale  groundnuts 0.1 0.1
production

Source: Author’s analysis based on results

1 These are: smallholder, farm worker and low incamsn households.
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On average, the overall increase in cost of livism@ percent for all groups
combined. However, the cost of living elasticitySspercent for the three low income
groups combined. In terms of the rural-urban diyvitie study finds that the average cost
of living elasticity (assuming equal weights to fbd sub-sectors and averaging the
global price effects by urban and rural categoriesyural households is 13 percent and
6 percent for urban households. Parra and Wodo@8(2 their study of Ghana also
report results in the neighbourhood of the cursgntly’s findings as explained before.
On average, food price shocks hurt the rural moae they do to urban households.

Maize, beef, other meat and processed foods cotestibout 6.4 percent, 4.7
percent, 1.7 percent and about 14 percent of tHeirCBimbabwe, respectively (RBZ,
2005). From the above results and the fact thatitaf® percent of the population is rural,
a case can be advanced that maize, in particdannderweighted in the CPl. FAO
(2010) estimates that cereal share in househotdrgieequirements is about 56 percent
in Zimbabwe. This is about 8 times larger than @Rl weight of cereals. A huge
inference is that the current CPI structure underghts cereals and so under-reports
inflation. The average household size of five ussd Central Statistical Office to
compute the CPI is mostly drawn from urban, pebiamrand growth centres (quasi-urban
centres) whose consumption patterns greatly diftam the real rural household who
have close to 60 percent expenditure on maize usditmld consumption. Ideally,
government policy would improve if the cost of hg index or the consumer price index

is calculated for the rural, for the poor and foe trich unlike the current situation in

75



which CPI are for provincial, district and natiodalel. Such a family of CPI helps

sharpen the quality of welfare policies. HowevemBEabwe is yet to have such statistics.

5.3.4 Conclusion

Briefly, the findings show that price shocks arg@ressive in the majority of cases.
Smallholder households are the most vulnerabldl dha three low income groups and
they are mostly vulnerable to own-production pratecks. Food value addition cost
shocks are highly passed through to all househgbeést Further, smallholder food
production has the most complex transmission toséloolds. The results suggest the
importance of strengthening smallholder productietause it has a great potential to
trigger chains of price reactions in many sectoith wthe possibility of making lower
income households worse off, holding income efféigisd. Rural factor markets play a
central role in price transmission, a situatiornicating the need to strengthen and deepen
these factor markets. A series of consumption tpekabetween low income urban and
smallholder households have the potential to déabvelfare through the influence on

factor-price inflation content in each other’'s comption basket.
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CHAPTER SIX

CONCLUSIONS AND POLICY RECOMMENDATIONS

6.1 Introduction

This chapter summarizes the empirical findings loé tstudy. Further, it
concludes the study and derives policy lessons m@odmmendations. The study

highlights areas deserving further empirical exatiam as well.

6.2 Summary of Empirical Findings

The study set out to analyze how food price shoates transmitted to
households in Zimbabwe. Studies on this issue nitAhave examined the magnitude of
the impact of food price shocks and simulated pdssresults of various policy
interventions. However, they have not looked irte tjuestion of where and how the
intervention should be made for most efficacioud afficient results. The study has
filled this gap. The study used a SAM price moded decomposed the price multipliers
into paths that transmit the shocks to househaiddmbabwe. The study finds that the
complexity of transmission channels from food prEhs and processors varies
considerably. For the higher income groups, trassioin passes through the longer food

value chain unlike for the lower income in mostasad-or the lower income households,
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transmissions are more direct and the paths carrgreater proportions of shocks are
shorter. The role of smallholder agriculture andakrdiactor markets — land, labour, and
capital — is substantiated especially for their tifadeted shock propagation
potentialities.

Furthermore, the study sought to examine the madmiaind incidence of cost
shocks on households and established that coswiog leffects of price shocks are
generally regressive. Lower income groups suffestnimm price shocks. Staple grains
like maize transmit significant cost of living efts to lower income groups especially
because they have a higher share of grains in¢basumption expenditure. The findings
confirm Engel's and Bennett’s laws. Moreover, thelg established that food processors
have the greatest transmission effect to houseraddsigh as at least three times the
other sectors. Smallholder maize production, olivestock, and milling are among the

most able transmitters.

6.3 Lessons and Recommendations for Policy

A number of lessons are derived from the findingshe study. First, food
price shocks have regressive effects in that lan@me groups — namely farm worker,
smallholder, and low income urban households -esuffost during and in the aftermath
of a price shock. Of these three household grosipsjlholder households are the most
vulnerable particularly to their own-productiong&ishocks. In rural areas, cost of living
increases faster than it does in urban areas. Talative food poverty would be higher

in rural areas post-food-production-price shockwebincome households are not quite
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capable of consumption smoothing and as such, mhigit be stuck in food poverty
traps. These groups that are most vulnerable td fowe shocks need to be protected
from nutritional deprivation, asset shedding anductions in their real purchasing
power. Such protection not only saves lives, it @so strengthen livelihoods and
promote longer-term development. Safety nets camige the required protection. This
would prevent distress sales of assets, and affgesiments in education and health that
food price shocks make more difficult, all of whibelp keep households from falling
into poverty traps. Examples of such interventiomtdude direct food transfers, targeted
food subsidies, nutritional programs such as schieelding, cash transfers, and
immediate input or input voucher distribution t@prup production and suppress adverse
price effects.

Direct food transfers were attempted by the cetaak of Zimbabwe in 2008
under a program called Basic Commaodities Supplg Sitervention (BACOSSI). It was
a nationwide program where needy households woedgive a basket of consumer
goods for monthly but this program failed in thentioof inception. Although it was
modified to finance food processors, again it thile produce good results (RBZ, 2009).
Nutritional programs are mainly advanced by nonegomental organizations but are not
widespread. Such programs need to be widened atgdnticularly by government in
the absence of donors. Since donors mainly focusih areas, a focus by government
on the urban low income would have a trickle dovifea through the consumption
linkages found by the study. Input subsidy progrdrage not been effectively targeted

on the need and the efforts are not broad as magdally desirable.
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A second crucial lesson is that price shocks inliswilder production have
more adverse effects on cost of living than thoskrige scale production have. Besides,
smallholder production cost shocks have the mostptex transmissions to households
with the ability to destabilize prices in most sestand markets of the economy. In the
medium to long term, policy can target at strengiing sustainable production increases
on farms. In the medium-term, there is a need éoewed attention to the agricultural
sector — with a sharper focus on smallholder hanisish Productivity increases and food
price containment will require significant and suiseéd improvements in long neglected
areas such as research, extension, agriculturag@meral infrastructure along with credit
and risk management instruments. To some extenh-pyaduction cost shocks for
smallholder households have a direct and huge ingratheir cost of living.

In a similar line of argument, policy makers cawmest resources in educating
farmers to grow non-tradable grains that use lesdemm inputs and so are less costly to
produce. Such non-tradable staple crops as matghum, and rapoko would help
dampen food cost shocks emanating from input mametulative tendencies. Although
government has encouraged the growing of thesescibpas done so in terms of their
ability to resist droughts but not in terms of thability to act as a buffer against food
price shocks. Of course, government’s approachitiethe domain of the supply-side
school. Therefore, government should incentivize-lagsinesses, especially millers, to
finance grain production. Tax allowances could hemgfor businesses participating in
grain contract farming. This can raise nationajjoral, and household food security and

reduce vulnerability to price shocks.
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Third, an additional lesson from the study is tf@id value addition cost
shocks, in the food sector as a whole, have thatege cost of living effects.
Government, from 2002 through 2008, has had a teryd® impose price controls on the
final product. Such policies have had the devasjatmpact of wiping out working
capital reserves and forcing the food-processingoseout of step with replacement
prices. Consequently, capacity utilization levedsédn remained low. Government would
do best by guiding business with a broad priciregniework that is cost-based, within
which the sector can contextualize its own pridiognulae. Business has lamented lack
of working capital, and ageing equipment that haised maintenance costs and so
production costs, a high corporate tax regime awgtl supportive economic
infrastructure such as electricity, water, and f§&€zl, 2010). Thus, the study
recommends introduction of an industrial developihad rehabilitation fund to enable
business to resuscitate their production plante. @dnefits will trickle down to the final
consumer in the form of lower prices given compedly efficient production
technology. Collaborating with the private sectothe provision of electricity and water
may improve efficiency, reduce costs of producti@amg ultimately costs passed through
effects to households.

Fourth, a series of consumption linkages exist betwsmallholder and low
income urban households. Rural and urban econaanéesleeply intertwined especially
through the flow of remittances from cities backamily members living in rural areas.
The study has shown that price shocks that nedpataftect livelihood outcomes of low

income urban households will ultimately impoveriee smallholder households because
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the latter’'s consumption function is nested inftirener. Thus, at a macroeconomic level,
policymakers have to create conditions for stathignified, and gainful employment for
the urban poor — this is the hard side of polidyisToption has many benefits for both the
rural and urban poor households because it canltwegaterm strategy to contain shock
pass through by enhancing consumption smoothing.

In conclusion, food subsidies at the border asaatgbrm policy, albeit with
huge long-term negative implications for the fisared balance of payments, can be
implemented. Alternatively, policymakers can lide@food imports by removing tariffs
on all food tariff lines. The fiscus will then bditehrough value added tax. However, at
the same time, the stance is likely to be inoppertbecause it can lead to a policy-
induced shutdown of some food processing factqfd, 2010). The influx of cheaper
imports would kill the food-processing sector tigaalready grappling with low capacity
utilization challenges. The prudent way forward likely to involve incremental
liberalization and thus commensurately smaller g&in consumers.

In terms of a broad sequential approach to redueeagence of food price
shocks, policymakers should first ensure a stalderaeconomic environment, and then
work on strengthening producers both farmers and foanufacturers and processors —
especially to improve capacity utilization. Lastiypvernment would need to intervene
through widening and deepening of social safetg asta last resort in the event of some
households falling into food poverty traps, aftgorece shock, which may seemingly be

protracted.
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6.4 Limitations of the Study

The study, first, does not control for substitutjpossibilities in consumption
and production. It uses a static model hence is sha¢ cater for long run adjustments that
households and producers would undertake in resptm$ood price shocks. This, of
course should not be surprising given that SAMenuodels are typically short run in
nature and only capture first order price effeeiswever, studies elsewhere such as Saari
et al. (2010) introduce substitution possibilitiegshe model by first estimating elasticity
of substitution coefficients econometrically anénhinputting them into the SAM price
model but they find marginal differences in costlising estimates from those of the
static model. Of course, this requires huge and-mahaged databases that apparently
are currently hard to come by in Zimbabwe. It woakl well be more interesting to
redefine household groups in terms of gender aedoddpousehold head. The study did
not control for intra-household price shock vuldeiides. Studies have established that
within households price effects have greater immacfemales than males. One could

perform such an analysis but data availability mhg a major challenge.
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APPENDICES

APPENDIX 1: LIST OF SOCIAL ACCOUNTING MATRIX ACCOU NTS

Label Definitions

Acatlc Activities —Cattle Large Scale
Acatsh Activities —Cattle Smallholder

Acof Activities — Coffee

Acons Activities —Construction

Acotlc Activities —Cotton Large Scale
Acotsh Activities —Cotton Smallholder
Aelwa Activities —Electricity and Water
Afert Activities — Fertilizer and Agricultural @micals
Afish Activities —Fish

Aforlc Activities —Forestry Large Scale
Aforsh Activities —Forestry Smallholder
Agrmil Activities —Grain Milling

Agrntlc Activities —Groundnuts Large Scale
Agrntsh Activities —Groundnuts Smallholder
Ahortlc Activities —Horticulture Large Scale
Ahortsh Activities —Horticulture Smallholder
Amin Activities —Mining

Amzlc Activities — Maize Large Scale
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Amzsh
Aocrplc
Aocrpsh
Aofdp
Aogrnlc
Aogrnsh
Aolgt
Aolvklc
Aolvksh
Aoman
Apriv
Apub
Asug
Atdtp
Atea
Atext
Atob
Awt
Capls
Capot
Capsh

Ccat

Activities —Maize Smallholder
Activities —Other Crops Large Scale
Activities —Other Crops Smallholder
Activities —Other Food Processing
Activities — Other Grain Large Scale
Activities — Other Grain Smallholder
Activities —Other Light Manufacturing
Activities —Other Livestock large scale
Activities —Other Livestock smallholder
Activities —Other Manufacturing
Activities —Private Services

Activities —Public Services

Activities — Sugar
Activities —Transport and Trade
Activities —Tea
Activities —Textiles
Activities —Tobacco
Activities —Wheat

Capital Large Scale

Capital Other

Capital Smallholder

Commodities —Cattle
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Ccof Commodities — Coffee

Ccons Commodities —Construction

Ccot Commodities —Cotton

Celwa Commodities —Electricity and Water
Cfert Commodities —Fertilizer and Agricultural €hicals
Cfish Commodities —Fish

Cfor Commodities —Forestry

Cgrmil Commodities —Grain Milling

Cornt Commodities —Groundnuts

Chort Commodities — Horticulture

Cmin Commodities —Mining

Cmz Commodities —Maize

Cocrp Commodities —Other Crops

Cofd Commodities —Other Food Processing
Cogrn Commodities —Other Grain

Colgt Commodities —Other Light Manufacturing
Colvk Commodities —Other Livestock

Coman Commodities — Other Manufacturing
Cpriv Commaodities —Private Services

Cpub Commodities —Public Services

Csug Commaodities —Sugar

Ctdpp-E Commodities —Transport and Trade Expontkigtang Margins
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Ctdtp Commodities —Transport and Trade

Ctdtp-D Commodities —Transport and Trade Domedacketing Margins
Ctdtp-M Commodities —Transport and Trade Importiéting Margins
Ctea Commodities —Tea

Ctext Commodities —Textiles

Ctob Commodities —Tobacco

Cwt Commodities —Wheat

Dstock Changes in Stock

Dtax Direct Taxes

Ent Enterprises

Gov Government

Hislow Large Scale Farm Worker Household

Hlsupp Large Scale Farm Owner/Manager Household
Hshhlid Smallholder Household

Hurblow Low Income Urban Household

Hurbupp High Income Urban Household

Imptar Import Taxes

Itax Indirect Taxes

Labsk Skilled Labour

Labuskf Formal Unskilled Labour

Labuskif Informal Unskilled Labour Smallholder
Labuskls Unskilled Labour Large Scale
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Landls Land Large Scale

Landsh Land Smallholder
Row Rest of the World
Savinv Savings and Investment
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APPENDIX 2: PATH DECOMPOSITION RESULTS FOR MAIZE
PRODUCTION COST SHOCKS

Global  Total percent

of cum
Path effect effect global %
Amzlc->Cmz->Agrmil->Cgrmil->HIsupp 0.0076  0.0018 .8323.5
Amzlc->Cmz->Hurblow->Labuskif->Apriv->Cpriv->HIsupp 0.0005 6.8 30.3
Amzlc->Cmz->Aofdp->Cofdp->HIsupp 0.0004 5.2 354
Amzlc->Cmz->Hurblow->Labuskif->Aolgt->Colgt->HIsupp 0.0003 4.5 39.9
Amzlc->Cmz->Hurblow->Labuskif->Atdtp->Ctdtp->HIsupp 0.0002 2.2 421

Amzlc->Cmz->Hurblow->Labuskif->Acatsh->Ccat->HIsupp 0.0001 1.9 440

Amzlc->Cmz->Hurblow->Labuskf->Apriv->Cpriv->HIsupp 0.0001 1.8 45.8
Amzlc->Cmz->Hurblow->Labuskf->Aolgt->Aolgt->HIsupp 0.0001 1.3 47.1
Amzlc->Cmz->Hurblow->Labuskif->Atext->Ctext->HIsupp 0.0001 1.2 48.3
Amzlc->Cmz->Hshhld->Labuskif->Apriv->Cpriv->HIsupp 0.0001 1.1 494
Amzc->Cmz->Hlslow 0.0813  0.0700 86.1 86.1

Amzlc->Cmz->Agrmil->Cgrmil->HIslow 0.0050 6.1 92
Amzc->Cmz->Hshhld 0.0285  0.0143 50.0 50.0

Amzlc->Cmz->Agrmil->Cgrmil->Hshhld 0.0018 6.262
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APPENDIX 1 (Continued)

Global  Total percent

of cum
Path effect effect global %
Amzlc->Cmz->Hurblow->Labuskif->Amzsh->Hshhld 0D 6.0 62.2
Amzlc->Cmz->Hurblow->Labuskif->Aolvksh->Hshhld @14 4.8 67.0
Amzlc->Cmz->Hurblow->Labuskif->Acatsh->Hshhld onm 4.0 71.0
Amzlc->Cmz->Hurblow->Labuskif->Agrntsh->Hshhld o@wo7 2.3 73.3
Amzlc->Cmz->Hurblow->Labuskif->Ahortsh->Hshhld 0mo6 2.2 75.5
Amzlc->Cmz->Hurblow->Labuskif->Aogrnsh->Hshhld 0006 2.1 77.6
Amzlc->Cmz->Hurblow->Labuskif->Aforsh->Hshhld @O6 1.9 79.5
Amzlc->Cmz->Hurblow->Labuskif->Aolgt->Colgt->Hshhld 0.0004 1.3 80.8
Amzlc->Cmz->Agrmil->Cgrmil->Hurbupp 0.0062  0.000813.3 13.3
Amzlc->Cmz->Hurblow->Labuskif->Apriv->Cpriv->Hurbyp 0.0005 79 21.2
Amzlc->Cmz->Aofdp->Cofdp->Hurbupp 0.0004 6.6 .27
Amzlc->Cmz->Hurblow->Labuskif->Aolgt->Colgt->Hurbyp 0.0003 4.8 32.6
Amzlc->Cmz->Hurblow->Labuskif->Atdtp->Ctdtp->Hurbpp 0.0001 2.3 34.9

Amzlc->Cmz->Hurblow->Labuskf->Apriv->Cpriv->Hurbupp 0.0001 2.1 37.0
Amzlc->Cmz->Hshhld->Hurbupp 0.0001 2.0 39.0
Amzlc->Cmz->Hurblow->Labuskif->Atext->Ctext->Hurbpp 0.0001 1.5 40.5

Amzlc->Cmz->Hurblow->Labuskf->Aolgt->Colgt->Hurbupp 0.0001 1.4 419
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APPENDIX 1 (Continued)

Global  Total percent

of cum
Path effect effect global %
Amzlc->Cmz->Hshhld->Labuskif->Apriv->Cpriv->Hurbupp 0.0001 1.2 431
Amzc->Cmz->Hurblow 0.0479 0.0414 86.3 86.3
Amzlc->Cmz->Agrmil->Cgrmil->Hurblow 0.0032 6.P3.0
Amzlc->Cmz->Hshhld->Hurblow 0.0011 2.2 95.2
Amzsh->Cmz->Agrmil->Cgrmil->HIsupp 0.0117 0.00130.8 10.8
Amzsh->Hshhld->Labuskif->Apriv->Cpriv->HIsupp o8 7.0 17.8
Amzsh->Hshhld->Labuskif->Aolgt->Colgt->HIsupp 006 4.7 22.5
Amzsh->Cmz->Hurblow->Labuskif->Apriv->Cpriv->HIsupp 0.0004 3.1 25.6
Amzsh->Cmz->Aofdp->Cofdp->HIsupp 0.0003 2.4 28.0
Amzsh->Hshhld->Capsh->Acatsh->Ccat->HIsupp 0300®.4 30.4
Amzsh->Hshhld->Labuskif->Atdtp->Ctdtp->HIsupp 0003 2.3 32.7
Amzsh->Cmz->Hurblow->Labuskif->Aolgt->Colgt->HIsupp 0.0002 2.0 34.7
Amzsh->Hshhld->Labuskif->Acatsh->Ccat->HIsupp om2 1.9 36.6
Amzsh->Hshhld->Labuskif->Atext->Ctext->HIsupp 0001 1.3 37.9
Amzsh->Hshhld->Hurblow->Labuskif->Apriv->Cpriv->Hlgpp 0.0001 1.1 39.0
Amzsh->Cmz->HIslow 0.0657  0.0500 76.1 76.1
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APPENDIX 1 (Continued)

Global  Total percent
of cum
Path effect effect global %
Amzsh->Cmz->Agrmil->Cgrmil->HIslow 0.0035 54 81
Amzsh->Hshhld->Labuskif->Aolgt->Colgt->HIslow @o8 1.2 82.7
Amgzsh->Hshhlid 0.1629  0.1453 89.2 89.2

Amzsh->Cmz->Hshhld
Amzsh->Hshhld->Labuskif->Atext->Ctext->HIsupp
Amzsh->Hshhld->Hurblow->Labuskif->Apriv->Cpriv->Hlgp
Amzsh->Cmz->Hlslow 0.0657
Amzsh->Cmz->Agrmil->Cgrmil->HIslow
Amzsh->Hshhld->Labuskif->Aolgt->Colgt->HIslow
Amzsh->Hshhld 0.1629

Amzsh->Cmz->Hshhld

Amzsh->Hshhld->Hurbupp 0.0106

Amzsh->Hshhld->Labuskif->Apriv->Cpriv->Hurbupp
Amzsh->Cmz->Agrmil->Cgrmil->Hurbupp
Amzsh->Hshhld->Labuskif->Aolgt->Colgt->Hurbupp
Amzsh->Cmz->Hurblow->Labuskif->Apriv->Cpriv->Hurbpp
Amzsh->Cmz->Aofdp->Cofdp->Hurbupp

Amzsh->Hshhld->Labuskif->Atdtp->Ctdtp->Hurbupp
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0.0095 5.8 95.0

0001 1.3 37.9

0.0001 1.1 39.0

0.0500 76.1 76.1

0.0035 54 81

@o8 1.2 82.7

0.1453 89.2 89.2

0.0095 5.8 95.0

0.0013 12.1 121

QD08 7.3 194

0.0006 5.%.9

0005 4.5 29.4

0.0003 3.2 32.6

0.0002 2.8 354

0002 2.1 375



APPENDIX 1 (Continued)

Global

Path effect

Total percent
of cum

effect global %

Amzsh->Cmz->Hurblow->Labuskif->Aolgt->Colgt->Hurbpp
Amzsh->Hshhld->Labuskif->Atext->Ctext->Hurbupp
Amzsh->Hshhld->Hurblow->Labuskif->Apriv->Cpriv->Hhupp
Amzsh->Cmz->Hurblow 0.0501
Amzsh->Hshhld->Hurblow
Amzsh->Cmz->Agrmil->Cgrmil->Hurblow
Amzsh->Cmz->Hshhld->Hurblow

Amzsh->Hshhld->Labuskif->Aolgt->Colgt->Hurblow

100

0.0002 1.9 394

0001 1.4 40.8

0.0001 1.1 41.9

0.0293 58.6 58.6

0.0109 21.880.4

0.00234.5 84.9

0.0007 1.4.36

0.0006 1.3 87.6



APPENDIX 3: PATH DECOMPOSITION RESULTS FOR CATTLE

PRODUCTION COST SHOCKS

%

Global  Total percent
of cum

Path effect effect global
Acatlc->Ccat->Aofdp->Cofdp->HIsupp 0.0373 0.0149 .8%89.8

Acatlc->Ccat->HIsupp
Acatlc->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->HIsupp
Acatlc->Ccat->Apriv->Cpriv->HIsupp
Acatlc->Ccat->HIslow 0.0429
Acatlc->Ccat->Aofdp->Cofdp->HIslow
Acatlc->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->HIslow
Acatlc->Ccat->Aolgt->Colgt->HIslow
Acatlc->Ccat->Hshhld 0.0405
Acatlc->Ccat->Aofdp->Cofdp->Hshhld
Acatlc->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->Hshhld
Acatlc->Ccat->Aofdp->Cofdp->Agrntsh->Hshhld
Acatlc->Ccat->Aofdp->Cofdp->Hurbupp 0.0245
Acatlc->Ccat->Aoman->Coman->Hurbupp

Acatlc->Ccat->Apriv->Cpriv->Hurbupp

Acatlc->Ccat->Aolgt->Colgt->Hurbupp
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0.0142 38.2 78.0
0.0005 1.2 79.2
0.0004 1.1 80.
0.0123 28.6 28.6
0.0090 20.9 49.5
0.0017 4.1 53.6

0.0005 1.2 84.
0.0107 26.5 26.5
0.0105 25.9 52.5
0.0007 1.8 54.3
0.300 1.2 55.5
0.0152.8% 62.8
0.0004 1.7564
0.0004 1.6.66

0.0003 1.2.87



APPENDIX 2 (Continued)

Global  Total percent
of cum
Path effect effect global %
Acatlc->Ccat->Aolgt->Colgt->Hurbupp 0.0003 1.2.57
Acatlc->Ccat->Aofdp->Cofdp->Hurblow 0.0307 0.0124 40.3 40.3

Acatlc->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->Hurblow
Acatlc->Ccat->Hshhld->Hurblow
Acatlc->Ccat->Aofdp->Cofdp->Hshhld->Hurblow
Acatlc->Ccat->Aolgt->Colgt->Hurblow
Acatsh->Ccat->Aofdp->Cofdp->HIsupp
Acatsh->Ccat->HIsupp
Acatsh->Hshhld->Labuskif->Apriv->Cpriv->HIsupp
Acatsh->Hshhld->Labuskif->Aolgt->Colgt->HIsupp
Acatsh->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->Hlsupp
Acatsh->Ccat->HIslow 0.0302
Acatsh->Ccat->Aofdp->Cofdp->HIslow
Acatsh->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->HIslow
Acatsh->Hshhld->Capsh->Amzsh->Cmz->HlIslow

Acatsh->Hshhld->Labuskif->Amzsh->Cmz->HlIslow

Acatsh->Hshhld->Landsh->Amzsh->Cmz->HlIslow

102

0.0246

0.0011 3.6 43.9

0.0008 2.6 46.5

0.080 2.5 49.0
0.0004 1.4 .80

0.0088.6335.6

0.0084 34.2 69.8

mo4 1.7 715

0003 1.1 72.6
0.0003 1.1 73.7
0.0073 24.0 24.0
0.0053 17.6 41.6
0.0010 3.4 45.0
0.0006.9 46.9
0030 1.6 48.5

0.0004.5 50.0



APPENDIX 2 (Continued)

Global  Total percent

of cum
Path effect effect global %
Acatsh->Hshhld->Labuskif->Aolgt->Colgt->HIslow @mo4 1.3 51.3
Acatsh->Hshhid 0.0945 0.0719 76.1 76.1
Acatsh->Ccat-> Hshhld 0.0061 6.5 82.6
Acatsh->Ccat->Aofdp->Cofdp->Hshhld 0.0060 6.3988.
Acatsh->Ccat->Aofdp->Cofdp->Hurbupp 0.0172  0.0092.7552.7
Acatsh->Hshhld->Hurbupp 0.0006 3.7 56.4
Acatsh->Labuskif->Apriv->Cpriv->Hurbupp 0.0004 2258.6
Acatsh->Ccat->Aoman->Coman->Hurbupp 0.0003 1.5160
Acatsh->Hshhld->Labuskif->Aolgt->Colgt->Hurbupp .0002 14 615
Acatsh->Ccat->Apriv->Cpriv->Hurbupp 0.0002 1.3.%2
Acatsh->Ccat->Aolgt->Colgt->Hurbupp 0.0002 1.0.83
Acatsh->Ccat->Aofdp->Cofdp->Hurblow 0.0265 0.0073 27.5 27.5

Acatsh->Hshhld->Hurblow
Acatsh->Ccat->Aofdp->Cofdp->Aolvkic->Colvk->Hurblow
Acatsh->Ccat->Hshhld->Hurblow
Acatsh->Ccat->Aofdp->Cofdp->Hshhld->Hurblow

Acatsh->Ccat->Hshhld->Hurblow
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0.0054 20.5 48.0

0.0006 2.4 50.4

0.0005 1.7 52.1

0020 1.7 53.8

0.0004 1.7 55.5



APPENDIX 2 (Continued)

Global

Path effect

Total percent
of cum

effect global %

Acatsh->Hshhld->Capsh->Amzsh->Cmz->Hurblow
Acatsh->Hshhld->Labuskif->Aolgt->Colgt->Hurblow

Acatsh->Hshhld->Labuskif->Amzsh->Cmz->Hurblow
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03001.3 56.8
0.0003 1.2 58.0

0003 1.0 59.0



APPENDIX 4: PATH DECOMPOSITION RESULTS FOR OTHER LI VESTOCK

PRODUCTION COST SHOCKS

Global  Total percent
of cum
Path effect effect global %
Aolvkic->Colvk->HIsupp 0.0409  0.0207 50.5 50.5

Aolvklc->Colvk->Aofdp->Cofdp->HIsupp
Aolvklc->Colvk->Hurblow->Labuskif->Apriv->Cpriv->Hsupp
Aolvklc->Colvk->HIslow 0.1018
Aolvklc->Colvk->Aofdp->Cofdp->HIslow
Aolvklc->Colvk->Hshhld 0.0653
Aolvklc->Colvk->Aofdp->Cofdp->Hshhid
Aolvklc->Colvk->Hurblow->Labuskif->Amzsh->Hshhid
Aolvklc->Colvk->Hurblow->Labuskif->Aolvksh->Hshhld
Aolvklc->Colvk->Hurblow->Labuskif->Acatsh->Hshhld
Aolvklc->Colvk->Hurblow->Labuskif->Agrntsh->Hshhid
Aolvklc->Colvk->Hurblow->Labuskif->Ahortsh->Hshhld
Aolvklc->Colvk->Hurblow->Labuskif->Aogrnsh->Hshhld
Aolvklc->Colvk->Aofdp->Cofdp->Hurbupp 0.0231
Aolvklc->Colvk->Hurblow->Labuskif->Apriv->Cpriv->Huabupp

Aolvklc->Colvk->Hurblow->Labuskif->Aolgt->Colgt->Hrbupp
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0.0096 23.44.1

0.0006 1.4 75.5

0.0724 711 71.1

0.0058 5.76/8

0.0317 48.6 48.6

0.0069 10.59.1

0.0020 3.0 62.1

0.0016 2.4 64.5

0.0013 2.0 66.5

0.0008 1.2 67.7

0.0007 1.1 68.8

0.0007 1.1 69.9

0.010@3.2 43.2

0.0006 2.4 45.6

0.0003 1.4 47.0



APPENDIX 3 (Continued)

Global  Total percent

of cum
Path effect effect global %
Aolvklc->Colvk->Hshhld->Hurbupp 0.0003 1.2 48.2
Aolvklc->Colvk->Aolgt->Colgt->Hurbupp 0.0003 1.294
Aolvklc->Colvk->Aoman->Coman->Hurbupp 0.0003 15D.5
Aolvklc->Colvk->Hurblow 0.0722  0.0470 65.1 65.1
Aolvklc->Colvk->Aofdp->Cofdp->Hurblow 0.0080 11.76.2
Aolvklc->Colvk->Hshhld->Hurblow 0.0024 3.3 79.5
Aolvksh->Hshhld->Labuskif->Apriv->Cpriv->Hlsupp 0g2  0.0005 11.6 11.6

Aolvksh->Hshhld->Labuskif->Aolgt->Colgt->Hlsupp
Aolvksh->Hshhld->Capsh->Acatsh->Ccat->HIsupp
Aolvksh->Hshhld->Labuskif->Atdtp->Ctdtp->HIsupp
Aolvksh->Colvk->HIsupp
Aolvksh->Hshhld->Labuskif->Acatsh->Ccat->HIsupp
Aolvksh->Hshhld->Labuskif->Atext->Ctext->HIsupp
Aolvksh->Hshhld->Hurblow->Labuskif->Apriv->Cpriv->ldupp
Aolvksh->Colvk->Aofdp->Cofdp->HIsupp

Aolvksh->Hshhld->Hurblow->Labuskif->Aolgt->Colgt->isupp
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@03 7.7 19.3
020 3.9 23.2
.ano2 3.8 27.0
0.0001 3.3 30.3
.0001 3.2 335
QD01 2.1 35.6
0.0001 1.7 37.3
0.0001 1.8B38

0.000 1.2 40.0



APPENDIX 3 (Continued)

Global  Total percent

of cum
Path effect effect global %
Aolvksh->Hshhld->Capsh->Amzsh->Cmz->HIslow 0.0075 0.0007 93 93
Aolvksh->Hshhld->Labuskif->Amzsh->Cmz->H|slow 0.0006 7.8 17.1
Aolvksh->Hshhld->Landsh->Amzsh->Cmz->H|s ow 0.0005 7.2 24.3
Aolvksh->Colvk->HIslow 0.0005 6.5 30.8
Aolvksh->Hshhld->L abuskif->Aolgt->Col gt->H|slow 0.0005 6.4 37.2
Aolvksh->Hshhld->Capsh->Acatsh->Ccat->Hlslow @aeo 1.9 39.1
Aolvksh->Hshhld->Labuskif->Acatsh->Ccat->Hlslow .0001 1.2 40.3

Aolvksh->Hshhld->Hurblow->Labuskif->Amzsh->Cmz->Hitsv 0.0001 1.2 415

Aolvksh->Hshhld 0.0863  0.0859 99.5 99.5
Aolvksh->Hshhld->Hurbupp 0.0040 0.0008 18.9 18.9
Aolvksh->Hshhld->Labuskif->Apriv->Cpriv->Hurbupp 0.0005 11.6 30.5
Aolvksh->Hshhld->Labuskif->Aolgt->Colgt->Hurbupp 0.0003 7.0 37.5
Aolvksh->Hshhld->Labuskif->Atdtp->Ctdtp->Hurbupp 0.0001 3.4 40.9
Aolvksh->Hshhld->Labuskif->Atext->Ctext->Hurbupp 0.0001 2.2 431

Aolvksh->Hshhld->Hurblow->Labuskif->Apriv->Cpriv->ttbupp  0.0001 1.7 44.8
Aolvksh->Colvk->Aofdp->Cofdp->Hurbupp 0.0001 146.5

Aolvksh->Hshhld->Hurblow->Labuskif->Aolgt->Colgt->titbupp 0.00 1.1 476
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APPENDIX 3 (Continued)

Global  Total percent
of cum
Path effect effect global %
Aolvksh->Hshhld->Hurblow 0.0113 0.0065 57.9 57.9

Aolvksh->Hshhld->Capsh->Amzsh->Cmz->Hurblow
Aolvksh->Hshhld->Labuskif->Aolgt->Colgt->Hurblow
Aolvksh->Hshhld->Labuskif->Amzsh->Cmz->Hurblow
Aolvksh->Colvk->Hurblow
Aolvksh->Hshhld->Landsh->Amzsh->Cmz->Hurblow

Aolvksh->Hshhld->Labuskif->Apriv->Cpriv->Hurblow
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0.8003.6 61.5

0.0004 3.4 64.9

0003 2.9 67.8

0.0003 2.8 70.6

030 2.7 73.3

0.0002 1.6 74.9



APPENDIX 5: PATH DECOMPOSITION RESULTS FOR VALUE AD DITION

COST SHOCKS
Global  Total percent
of cum
Path effect effect global %
Agrmil->Cgrmil->HIsupp 0.0358 0.0260 72.6 72.6

Agrmil->Cgrmil->Aofdp->Cofdp->HIsupp
Agrmil->Cgrmil->Hurblow->Labuskif->Apriv->Cpriv->Hsupp
Agrmil->Cgrmil->Hurbupp->Labsk->Apriv->Cpriv->HIsyp
Agrmil->Cgrmil->Hurblow->Labuskif->Aolgt->Colgt->Hupp
Agrmil->Cgrmil->HIslow 0.0923
Agrmil->Cgrmil->Hshhld 0.0499
Agrmil->Cgrmil->Hurblow->Labuskif->Amzsh->Hshhld
Agrmil->Cgrmil->Hurblow->Labuskif->Aolvksh->Hshhld
Agrmil->Cgrmil->Hurblow->Labuskif->Acatsh->Hshhld
Agrmil->Cgrmil->Hurblow->Labuskif->Agrntsh->Hshhid
Agrmil->Cgrmil->Hurblow->Labuskif->Ahortsh->Hshhld
Agrmil->Cgrmil->Hurblow->Labuskif->Aogrnsh->Hshhld
Agrmil->Cgrmil->Hurblow->Labuskif->Aforsh->Hshhld
Agrmil->Cgrmil->Hurbupp 0.0231

Agrmil->Cgrmil->Aofdp->Cofdp->Hurbupp
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0.0006 1.642

0.0006 1.6 75.8

0.0005 13 77.1

0.0004 1.1 78.2

0.0724 78.4 784

0.0259 51.9 51.9

0.0020 4.0 55.9

0.0016 3.2 59.1

0.0013 2.6 61.7

0.0008 1.5 63.2

0.0007 1.4 64.6

0.0007 1.4 66.0

0.0006 1.3 67.3

0.0119 51.7 51.7

0.0006 254.3



APPENDIX 4 (Continued)

Path

Global

effect

Total percent
of cum

effect global %

Agrmil->Cgrmil->Hurblow->Labuskif->Apriv->Cpriv->Hubupp

Agrmil->Cgrmil->Hurblow->Labuskif->Aolgt->Colgt->Htbupp

Agrmil->Cgrmil->Hurblow
Agrmil->Cgrmil->Hshhld->Hurblow

Aofdp->Cofdp->Hlsupp

0.0624

0.2635

Aofdp->Cofdp->Hurbupp->Labsk->Apriv->Cpriv->HIsupp

Aofdp->Cofdp->Aolvklc->Colvk->HlIsupp

Aofdp->Cofdp->Acatlc->Ccat->HIsupp

Aofdp->Cofdp->Hurbupp->Labsk->Aolgt->Colgt->HIsupp

Aofdp->Cofdp->Hurbupp->Labsk->Atdtp->Ctdtp->HIsupp

Aofdp->Cofdp->HIslow

Aofdp->Cofdp->Aolvklc->Colvk->HIslow

0.2903

Aofdp->Cofdp->Hurbupp->Labsk->Aolgt->Colgt->HIslow

Aofdp->Cofdp->HIsupp->Caplsc->Amzlc->Cmz->HlIslow

Aofdp->Cofdp->Acatlic->Ccat->->Hlslow

Aofdp->Cofdp->Hurbupp->Labsk->Apub->Cpub->Hlslow

Aofdp->Cofdp->Hshhid
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0.2987

0.0006 2.4 56.7

0.0003 1.4 58.1

0.0472 75.7 75.7

0.0019 3.1 78.8

0.1844 70.0 70.0

0.0071 2.7 72.7

0.0056 2.14B

0.0037 1.4 Z6.

0.0036 1.4 77.6

0.0029 1.1 78.7

0.1110 38.2 38.2

0.0215 7.45.6

0.0057 2.0 47.6

0.0051 1.8 494

0.0035 1.2.b

0.0034 1.2 51.8

0.1303 43.6 43.6



APPENDIX 4 (Continued)

Global  Total percent

of cum
Path effect effect global %
Aofdp->Cofdp->Aolvkic->Colvk->Hshhid 0.0093 3.46.7
Aofdp->Cofdp->Hurblow->Labuskif->Amzsh->Hshhld 064 2.1 48.8
Aofdp->Cofdp->Agrntsh->Hshhid 0.0058 2.0 50.8

Aofdp->Cofdp->Hurbupp->Labsk->Apub->Cpub->Hshhld  .0066 1.9 52.7
Aofdp->Cofdp->Hurblow->Labuskif->Aolvksh->Hshhld 0.0051 1.7 54.4

Aofdp->Cofdp->Hurbupp->Labsk->Aolgt->Colgt->Hshhld  0.0045 1.5 55.9

Aofdp->Cofdp->Hurblow->Labuskif->Acatsh->Hshhid 0042 1.4 57.3
Aofdp->Cofdp->Ahortsh->Hshhid 0.0033 1.1 58.4
Aofdp->Cofdp->Acatlc->Ccat->Hshhld 0.0031 1.0 49.
Aofdp->Cofdp->Hurbupp 0.2396  0.1900 79.3 79.3
Aofdp->Cofdp->Hurblow 0.2879  0.1531 53.2 53.2
Aofdp->Cofdp->Aolvklc->Colvk->Hurblow 0.0136 4.B7.9
Aofdp->Cofdp->Hshhld->Hurblow 0.0097 3.4 61.3
Aofdp->Cofdp->Hurbupp->Labsk->Aolgt->Colgt->Hurblow 0.0048 1.6 62.9
Aofdp->Cofdp->Hurbupp->Labsk->Apriv->Cpriv->Hurblow 0.0030 1.0 63.9
Aofdp->Cofdp->HIsupp->Caplsc->Amzlc->Cmz->Hurblow 0.0029 1.0 64.9
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