EFFECTS OF EXOGENOUS FOOD AND FUEL PRICE SHOCKS
AND WELFARE IMPLICATIONS IN KENYA: A COMPUTABLE
GENERAL EQUILIBRIUM ANALYSIS

By
Christopher Hugh Onyango

(BA Econs, University of Nairobi; MA Econs, Univégsof Nairobi)

Thesis submitted to the School of Economics iniglafdlfillment of the requirement
for the award of the Degree of Doctor of Philosophf£conomics of the University of
Nairobi, Kenya

NOVEMBER, 2015



DECLARATION

This thesis is my original work and has not beersented for a degree in any other
University
Christopher Hugh Onyango
School of Economics, University of Nairobi, Kenya
Reg No.: X80/91907/2013

Signature.........coceeeeeeiieeeennnns Date oo

This thesis has been submitted for examination auithapproval as University
Supervisors:
Prof. Tabitha Kiriti-Nganga
Professor of Economics

School of Economics, University of Nairobi, Kenya

Dr. Thomas Ongoro
Senior Lecturer

School of Economics, University of Nairobi, Kenya

Dr. Mary E. Burfisher
Senior Education Advisor

Centre for Global Trade Analysis Project, Purdueversity, USA



TABLE OF CONTENTS

DECLARATION L.ttt sttt e e e e e e e e e e e e e st bbb e e e e eeeeeenns ii
LIST OF ABBREVIATIONS ...ttt e e viii
ACKNOWLEDGEMENT .ottt ee e e e e e e e e e e e e e e e e e e e e nannns Xiv
DEDICATION .ttt e et e e e e e e e e e e e e e s s s s s bnnneeeeeas XVi
ABSTRACT ettt ettt ettt e e e e e e e e r e XVii
CHAPTER ONE ...ooiiiiiiiii ettt e e e e ettt et e e e e e e e e e e e e e e e s snnnneees 1
INTRODUGCTION ..ttt et e e e e e e e e e e e e e e e e e e e e e e s nnnnes 1
I A = T Td (o | {011 Lo USRS 1
1.2 The Research Problem ... 7
1.3 Research QUESLIONS ........cciiiiiiiiiii s commmmmr e e e e e eetaee e e e e e eastn e e e e eeessaneeeeeens 9
1.4 Research ODJECHVES .......ccovviiiiiicieee e e e e e e e e e eeeeeee e 9
1.5 Significance of the StUAY ...........uueeiiiimmre 10
1.6  Scope Of the StUAY.........ccoiiiiiiiieeeee e e e e e e e e e e e e e e e e e eee e ennnannees 12
1.7 Organization Of the ThESIS ........uueuiiiiiieecrrr e e e 12
CHAPTER TWO ..ottt ettt e e ettt e e e e e e e e e e e e e e e e e e e e e e sa s nnnnnes 15
AN OVERVIEW OF THE KENYAN ECONOMY  ...iiiiiiiiiiiiiiieeeeee e e e e e e ee e 15
2.1 INTrOAUCTION ceiiiieeeieiee ettt e e e e e e e e e e as 15
2.2 A General Overview of the ECONOMY .........oooimiimiiiiiiiiiiiiiiiiiiee e 15
2.2.1  Location and Geographny ......cccooueeeeiiii e 51
2.2.2 Evolution of development policies and economic erniances ............... 15
2.2.3 Regional and International Cooperation .........ccc..cceiiiiiieiieiiiiiiiiieiiiiiens 26
2.2.4 Social Protection Schemes in Kenya .......cocccoeo oo 26
2.3 Overview of the Agricultural Sector in KENYa..........ccovvvvviiiiiiiiiiiieeeeeeeeeeee, 27
2.3.1 Characteristics and performancCe........... . eeeeeeeeeiiiiiiie e eeeaens 27
2.3.2 Institutional and Regulatory Reforms in the Agrtaual Sector ............... 31
2.4 Overview of the Energy and Petroleum Sub-Sectar..........cccccccvvvvciennnnnn. 36
2.4.1 Characteristics and PerformancCe...........coceeeeeeiiiiiiiiiiiiiiiinnne e 36
2.4.2 Institutional and Regulatory Reforms in the EneS@gtor ... 40
2.5 Historical Episodes of Food and Oil Price ShockKémya..............ccccceeeennn... 42
2.5.1 Episodes of FOOd Price ShOCKS............c e 42



2.5.2 Episodes of Oil Price SNOCKS.............. o eeieeee e 46

(O 1 el I B N o =l 50
LITERATURE REVIEW .o eeeeee st e e e e e e e e e 50
G 700 R [ 01 oY [V Tox 1o o ISP 50
3.2 Theoretical Literature REVIEW................coccmmveeevriiiiiiiiiiieeeseeeeeeeeeeseeeennnenens 52

3.2.1 Price Transmission and the Law of One PriC€. . coccereeiieneeinnennnn.. 52

3.2.2 Econometric Approaches to Price TransSmiSSiON..cccc.cc.vvvivveeeeiiiinnnnnnn. 54
3.2.3 Import Demand Approaches to Price TranSmisSiON................cccuvvvenns 68
3.3  Empirical Literature REVIEW ...........cccciiieiiiiiiieieeiiicies s s e e e e e e e e eeeeeeaeneeees 79
3.3.1 Literature on Partial Equilibrium Models.......ccccccoooiiiiiins 79
3.3.2 Review of General Equilibrium Studies .......cccceerveirriiiiiiiiiiiiiiiieeeeeee, 86
3.4 Overview Of Literature REVIEW ..........ccoi i Q0
CHAPTER FOUR ....outiiiiiiiiiiiiieeee ettt e e e e e e e e e e e e e s eeeeeeeeeaaanas 93
METHODOLOGY ..ttt ettt e e s sttt e e e e e e e e e e e e e e e s s s s bbb bbb s s eeees 93
Nt R [ 01 (oo (U Tod 1 0] o PP UPUR PP 93
4.2 Rationale for the CGE- Micro-simulation Model ..............ccoeeeiiiiiiiiiiiiiiiinns 93
4.3 The Kenya CGE MOl .........uciiiiiiiiiie e 96
4.3.1 A Description of the Model ..o 96
4.3.2 The Elasticity Parameters in the Model ... 99
4.4 Data and Model Implementation..............cccceeeiuiiiiiiiinnne e 051
N B = = B o 11 | o7 = PP 105
4.4.2 Description of the Baseline Data ...........occeeeivieeiiiiiiiiiiiii e 108
4.4.3 The CGE Model CloSure RUIES .........ccoiiii et 112
4.4.4  Other ASSUMPLIONS.......ccvvuiiiiiiiiiiis e e eeeereesas e e e e e e e e e e e eeeeeeeeaeeennn s 114
4.4.5 Description of Simulation EXPeriments.......cocccceeeeeieeeeeeeeiiieeveeeiiiiinnnns 115
CHAPTER FIVE ...ttt ettt e e e e e e e e e e e e e e s s s reees 117
STUDY FINDINGS ...ttt ettt e e e e e e e e e e e e e e s e s s annnes 117
5.1 INtrOAUCTION ...ttt e e e e e e e e e e eeeeeetebennnnsenenees 117
5.2 Estimations of Import Substitution EIaStiCitieSa.........cuuvveiiiiiiinieieeiieeeeee, 118
5.3 Simulation Results for Exogenous Price ShOCKS.cccc......ccoovvvvvviviiiiiiinnnnnnn. 121
5.3.1  OIil Price SNOCKS.......ccooiiiiiiiiiiiiieemmmm e 121
5.3.2 Agricultural and Processed Food Price Shocks.............cccovviiiiiiinn, 132
5.3.3 The Combined Food and Oil Price Shocks Simulatians.................... 139
5.4 Policy Response SIMUIatiONS ........cooiiiiiceeeee e 143



L300 N 1 011 (0 Yo [ U3 101 o N 143

5.4.2 Temporary Tariff Reduction INterventions.....oe...ocoveeevvviviiciiiinnnennn. 144
5.4.3 Simulations of Cash Transfer Payments......coewevvveiiiiiiiiiniiieeeeeenn, 148
CHAPTER SIX ittt ettt e e e e e e e e e e e e e e e e s e s s s s aneeeee s 151
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS .....ccccooviiivvieinenn. 151
6.1  INTrOAUCTION ... 151
6.2 Summary and CONCIUSIONS..........uuuuiuiiiiiiiieee e 152
6.2.1 Research Problem and Methodology ..........coceeeeeeriieeeiiiiiinininnnnnn. 152
6.2.2 Effects of exogenous food and crude oil price skaokkenya.............. 153
6.2.3 Effects of Alternative Policy Responses to Extefiate Shocks .......... 156
(072 Lo [To3 VAN [ ][ o%= 11 o] o 1= 158
6.2.1: The substitutability between domestic and impoftedl and oil products
158
6.2.2: Market integration and Price transmission to domesarkets .............. 159
6.2.3:  Tariff Reform mMeasUIes .........ccooiiiiiiiiieieeee e (L6
6.2.4: Targeted Cash Transfer Programme .........occcceeeeiiiiiiiiiiinneneeeeeeeeee 161
6.3  Contributions of the TheSIS ........c.uuiiiii s 161
6.4  Limitations Of the StUAY ........ccooiiiiiiiiiii e 162
6.5 Areas for Further Research ... 163
REFERENCES..... ..ottt e e e e e e e e nneeee s 164
APPENDICES. ...ttt ettt e e e e e e e e e e e e e e e s 178
Appendix A: Graphical Representation of the KenygaEOMicro-simulation Model178
Appendix B: Representation of the Equations ofkbaya CGE Model.................. 181
Appendix C: Aggregation of regions used in the Q@&del.............ccccoevveeeeeiinnn.n. 191
Appendix D: Bilateral Imports at World Market Price............uuvveiiiiiiiiiiieeeeeeeeeee, 192
Appendix E: LES Parameter Estimates for KENYa wu.....evveeiiiiiiiiieeeeeeeieeeeeeiinanns 319



LIST OF TABLES

TABLE 2-1: MACROECONOMIC INDICATORS, 1970 - 2013 (ANNUAL AVERAGES)...eeeevvreeerereeeesnereessnseeesssseesasssessssssens
TABLE 2-2: BALANCE OF TRADE 2010 - 2014 (KSH MILLIONS) ...vveeesuvreeeetreeesireeeesssreeeasssesessnssesssssssessssssssesssssssssseees
TABLE 2-3: VALUE OF EXPORTS BY DESTINATION 2010 -2014... .
TABLE 2-4: CONSUMPTION OF PETROLEUM BY SECTORS (PER CENT) .uvveeeeurieeeitrieeeeiteeeeereeeeeneeeessreeeeeeanseeeeesseeesseeens
TABLE 2-5: PETROLEUM CONSUMPTION BY CATEGORY (PER CENT) ...uuvvieeeureeeeitrieeestreeeeeireeeeeseeeesnsareeeeanseeeeensaeeesnsenens
TABLE 2-6: VALUE OF IMPORTS AND EXPORTS OF PETROLEUM PRODUCTS (KSH MILLIONS) «..vveeeeuvieeeeirieeeeireeeeieeeeeveeaans
TABLE 4-1: STRUCTURE OF CONSUMPTION AND PRODUCTION IN KENYA ... eetiiiiiiuiriiereeeesiirreeeesssesnnneeesessessssnnnnneeesens
TABLE 4-2: SOURCES OF KENYAN HOUSEHOLD FACTOR INCOME, BY HOUSEHOLD TYPE, 2007 .
TABLE 4-3: EXPENDITURE BY KENYA HOUSEHOLDS PER ANNUM ...ceteeiieiurrrreeesesssntsereesesessnsteneeesssesssssssssneeessssssnssnsees
TABLE 4-4: BUDGET SHARES IN KENYAN HOUSEHOLD EXPENDITURE (PERCENT) ..vvveeeuereeeirieeeeireeesnneeesnneeeeseeeesesnnneas
TABLE 4-5: WORLD PRICE SCENARIO DURING 2007 = 2008 ......uuuuururuiererererereerrerererereseeeeessmmmmmesmmemsrsr.
TABLE 5-1: SECTORAL IMPORT DEMAND ELASTICITY ESTIMATES FOR KENYA .......uuiiiiiieeeceiiiieeee e e eeeiirre e e e e e e eivaneee s
TABLE 5-2: COMPARATIVE RESULTS FOR IMPORT DEMAND ELASTICITIES BY OTHER STUDIES .....uvvviieeeeeeeiirreeeeeeeeennveenans
TABLE 5-3: CHANGES IN DOMESTIC MIARKET PRICES....cceiieieerireeeeeeerirrreeeesessnnrnneeesens

TABLE 5-4: CHANGES IN RELATIVE AGGREGATE IMPORTS
TABLE 5-5: CHANGE IN RELATIVE AGGREGATE HOUSEHOLD DEMAND AND QUTPUT ..vvveeeieiirrireeeseessnrreeresesssnnrneeseesnns
TABLE 5-6: CHANGES IN RELATIVE FACTOR RETURNS DUE TO CRUDE OIL PRICE SHOCKS ..ceeeeveieviiieereeeceinereeeeeeseivnneeeeas
TABLE 5-7: CHANGES IN RELATIVE HOUSEHOLD INCOMES .......uutiiiieeieeiiiiieeeeeeeeiitteeeeeeeesnsnnseeseeessennnssaseeeeseennnseenens
TABLE 5-8: CHANGES IN RELATIVE DOMESTIC MARKET PRICES ................
TABLE 5-9: CHANGES IN AGGREGATE HOUSEHOLD DEMAND AND OUTPUT ..vvvvvvvvreivierererererersseresesssesesseesseeessmmmmsmmmmmees
TABLE 5-10: CHANGE IN FACTOR RETURNS DUE TO FOOD PRICE SHOCKS.....eettieiuriieereeeesirrreeeesesesnnrneesesseessssnnneeeesens
TABLE 5-11: EFFECTS ON RELATIVE HOUSEHOLD INCOMES .....vvvvieieeeieiniiieeeeseesinrneeeesseessnssesssessesssesnssnnesesssssnssnsees
TABLE 5-12: COMPARISON OF EFFECTS OF VARIOUS PRICE SHOCKS ON HOUSEHOLD INCOMES .....cvvveeiieeieiieeeeeeesnnnnenn
TABLE 5-13: EFFECTS ON DEMAND BY PRODUCT AND HOUSEHOLD CATEGORIES ....vvvvrerereeerinrrereeesssssnnnreesesssssnnesessneeeens
TABLE 5-14: EFFECTS ON DEMAND BY PRODUCT AND HOUSEHOLD CATEGORIES ... .uvvereeeeeeinrrereeeeeeeinsrereeeesennsssessseneens
TABLE 5-15: EFFECTS OF TARIFF REDUCTION ON HOUSEHOLD DEMAND ON COMMODITIES.......uuviireeeeeeinrreeeeeeseennreenens
TABLE 5-16: EFFECTS OF TARIFF REDUCTION ON HOUSEHOLD DEMAND ON COMMODITIES.......uvviireeeeeecnrreeeeeeeeennreeneas
TABLE 5-17: NET EFFECTS ON FACTOR EARNINGS ....vvveeieeeieiitriereeeeeeittteeeeeesesusteesseeseesseasssssssesssessnssessesssnsnsssesees
TABLE 5-18: NET EFFECTS OF PRICE SHOCKS AND TARIFF REFORMS ON HOUSEHOLD INCOMES......ccvviiieiiiiieeeeeeesieneenenn
TABLE 5-19: CONSUMPTION EFFECTS OF TRANSFERS TO URBAN HARDCORE POOR HOUSEHOLDS ..
TABLE 5-20: CONSUMPTION EFFECTS OF TRANSFERS TO ALL URBAN POOR HOUSEHOLDS .......uvvvvieeieeereirireeeeeesennneneneas
TABLE 5-21: NET EFFECTS OF TRANSFERS ON UTILITY FROM PRIVATE CONSUMPTION ...eeeeeeeieiiiiieeeeeeeeinrreeeeeeseannseeeeas
TABLE APPENDIX B-0-1: ACCOUNTING RELATIONSHIPS IN THE CGE MODEL....uuvvvvvervrerererererererereseresesereeeesesessmmmmmmmmmmee
TABLE APPENDIX B-0-2: THE FINAL BEHAVIORAL EQUATIONS FOR PRODUCTION ....vvvvvvvvvvrerereresesesesssssesesesssessssesessmmnnnes
TABLE APPENDIX B-0-3: THE FINAL BEHAVIORAL EQUATIONS FOR HOUSEHOLDS .
TABLE APPENDIX B-0-4: EQUILIBRIUM MARKET CLEARING CONDITIONS IN CGE MODEL.......cvvverererererererererererereeeeeeeeees 189
TABLE APPENDIX C-0-5: AGGREGATION OF REGIONS IN THE CGE MODEL ..cvveeeierievrieereeeeeinrreeeeessssnnrresseseseesssnnneneesens 191
TABLE APPENDIX D-0-6: BILATERAL IMPORTS AT WORLD MARKET PRICES, 2007 (USS)..cuviiveeireeireereeiecreeereere e v 192
TABLE APPENDIX E-O-7: LES PARAMETERS FOR URBAN HOUSEHOLDS IN KENYA .....uvviieeiieiiiiireeeeeesinireeeesesseveneeeseeeens 193
TABLE APPENDIX E-0-8: LES PARAMETERS FOR RURAL HOUSEHOLDS IN KENYA ... ..uutuveruieierererererererererereereereeeesessnmmnne 193
TABLE APPENDIX E-0-9: GTAP SUBSTITUTION ELASTICITIES

Vi



LIST OF FUGURES

FIGURE 2-1:
FIGURE 2-2:
FIGURE 2-3:
FIGURE 2-4:
FIGURE 2-5:
FIGURE 2-6:
FIGURE 2-7:
FIGURE 2-8:
FIGURE 2-9:
FIGURE 5-1:
FIGURE 5-2:

FIGURE 5-3
FIGURE 5-4

KENYA'S POPULATION AND REAL GDP GROWTH 1970 - 2013 (PERCENT) ceeeuuvveeeerreeeiieeeesereeeseneeesnneeennen 16
KENYA'S LEADING AGRICULTURAL PRODUCTS 2010 - 2014 ...ooeioneiieeeciieeeeiteeeeeee e sive e e e eere e e eeee e e seaee e 24
KENYA'S LEADING AGRICULTURAL IMPORTS 2010 - 2014 .ottt ettt ee e e eevnne e e e e e e 24
CONTRIBUTION OF VARIOUS SECTORS TO GDP, 1970 - 2014 (PERCENT) ..eeeeeutieeeeiieeeeiieeeetreeeeeireeeeaveeans 29
GDP, AGRICULTURE AND MIANUFACTURING SECTORS GROWTH RATES 1971 -2014 .....eeeveevevviiceeeeeeeeeen, 30

CRUDE AND PUMP PRICE TRENDS 2007 — 2014 ...,
PRICE INDICES OF SELECTED FOOD AND AGRICULTURAL COMMODITIES (2000=100)
NATIONAL RESPONSES TO FOOD PRICE HIKES AND FOOD INSECURITY, 2009......ccceeivriiinrieeeeeennnns
CRUDE OIL PRICES 1970 - 2010 ....uuviieieieieiieiieeeeeeecirrees e e e seiverreree e e sesnnnes

CHANGES IN RELATIVE CONSUMPTION EXPENDITURES FROM OIL PRICE SHOCKS
EFFECTS ON CONSUMPTION EXPENDITURES FROM FOOD PRICE SHOCKS ......cuvviieeeeeieiiiieeeeeeeecireeeeeeeeenenes

: EFFECTS ON RELATIVE HOUSEHOLD INCOMES ....ceieieieieieieieieieceeee et e e e e e e s e e e s s e s aannes
: EFFECTS OF COMBINED FOOD AND OIL PRICE SHOCKS ON HOUSEHOLD DEMAND......cvuueeeeeeerererinieeeeeeeeennns

FIGURE APPENDIX A-1: STRUCTURE OF THE KENYA CGE MICRO-SIMULATION IMODEL ...ccveviieimrreeeeeeeninneeeeeseseinereeenes

Vil



LIST OF ABBREVIATIONS

ACP

ADF

AERC

AfDB

ASAL

ASDS

AU

BCM

BEC

BRM

CBK

CBok

CDE

CES

CET

CGE

COMESA

CPI

CR

CRS

CVv

DF

Africa Caribbean and Pacific
Augmented Dickey-Fuller

African Economic Research Consortium
African Development Bank

Arid and Semi Arid Lands

Agricultural Sector Development Strategy
African Union

Bivariate Correlation Models

Broad Economic Category

Bivariate Regression Models

Central Bank of Kenya

Cotton Board of Kenya

Constant Difference of Elasticities
Constant Elasticity of Substitution
Constant Elasticity of Transformation
Computable General Equilibrium
Common Market for Eastern and Southenmcaf
Consumer Price Index

Consumption Ratio

Constant Returns to Scale
Compensating Variation

Dickey-Fuller

viii



EAC

EADB

ECM

ECT

EPA

ERC

ESTJ

FAO

GDP

GE

GoK

GTAP

HCDA

HO

IBRD

ICAO

ICC

IDA

IEA

IFAD

IFC

IGAD

ILO

East Africa Community

East Africa Development Bank

Error Correction Model

Error Correction Term

Economic Partnership Agreement

Energy Regulatory Commission
Enke-Samuelson-Takayama-Judge

Food and Agriculture Organization

Gross Domestic Product

General Equilibrium

Government of Kenya

Global Trade Analysis Project

Horticultural Crops Development Authority
Heckscher-Ohlin

International Bank for Reconstruction ddevelopment
International Civil Aviation Organization
International Criminal Court

International Development Association
International Energy Agency

International Fund for Agricultural Develment
International Finance Cooperation
Intergovernmental Authority on Development

International Labour Organization



IMF
IMO
IMSO
Interpol
IOC
IOM
IPU
IRF
ISI
ISO
ITSO
ITU
KCC
KDB
KIHBS
KIPPRA
KMC
KNBS
KPC
KPRL
KPSS
KSA

KTDA

International Monetary Fund

International Meteorological Organization
International Mobile Satellite Organizatio
International Police

International Olympic Committee
International Organization for Migration
Inter-Parliamentary Union

Impulse Response Functions

Import Substitution Industrialization
International Organization for Standardiaati
International Telecommunications Satelltganization
International Telecommunication Union
Kenya Cooperative Creameries
Kenya Dairy Board
Kenya Integrated Household Budget Survey
Kenya Institute for Public Policy Reseagsid Analysis
Kenya Meat Commission

Kenya National Bureau of Statistics

Kenya Pipeline Company

Kenya Petroleum Refineries Limited
Kwiatkowski—Phillips—Schmidt—Shin
Kenya Sugar Authority

Kenya Tea Development Authority



LES

LOP

MA

MIGA

MSM

NBR

NCPB

NIB

NOCK

NRDS

OECD

OPEC

OTS

PBK

PBM

PP

PPP

RHCP

RP

RNP

RPED

SADC

SAM

Linear Expenditure System

Law of One Price

Moving Average

Multilateral Investment Guarantee Agency
Markov-Switching Models

Net Benefit Ratio

National Cereals and Produce Board
National Irrigation Board

National Oil Corporation of Kenya

National Rice Development Strategy

The Organization for Economic Co-operatond Development
Organization of Petroleum Exporting Cowstri
Open Tender System

Pyrethrum Board of Kenya

Parity Bound Models

Phillips-Perron

Purchasing Power Parity

Rural Hard-Core Poor

Rural Poor

Rural Non-Poor

Regional Programme on Enterprise Developmen
Southern African Development Community

Social Accounting Matrix

Xi



SAP

SBK

SRA

SRM

SS

SSA

TAR

TBK

TOT

UHCP

upP

UNP

UN

UNCTAD

UNESCO

UNHCR

UNIDO

USA

VAR

VECM

WB

WCO

WHO

Structural Adjustment Programme
Sisal Board of Kenya

Strategy for Revitalizing Agriculture
Switching Regime Models
Stolper-Samuelson

Sub-Saharan African

Threshold Autoregressive

Tea Board of Kenya

Terms of Trade

Urban Hard-Core Poor

Urban Poor

Urban Non-Poor

United Nations

United Nations Conference on Trade and éeyment
United Nations Educational, Scientificd&ultural Organization
United Nations Human Rights Commission

United Nations Industrial Development Orgaation

United States of America
Vector Auto Regression
Vector Error Correction
World Bank

World Customs Organization

World Health Organization

Xii



WMO - World Meteorological Organization

WTO - World Trade Organization

Xiii



ACKNOWLEDGEMENT

My academic journey has been long and full of @maes, yet at the same time
exciting and inspiring. | am talking of a journéyat started some 38 years ago, when |
first stepped inside a classroom; shy, fresh, ienband hungry for knowledge. A great
many people and institutions directly and/or inditle made a mark in my academic
pursuit materially, financially, emotionally and esv spiritually. However, for lack of
space, | will confine my sincere gratitude to tleeipd of my PhD candidature.

First and foremost, | give special thanks and préassthe ALMIGHTY God for
HIS unwavering favours unto my being. For wheneveras pressed and cried out to
Him, He brought me into a spacious space. Thuthabible says ifPsalm 9:1 "I will
give thanks to the LORD with my whole heart; | wdcount all of your wonderful
deeds’

Let me unreservedly thank my three supervisorst. Hiabitha Kiriti-Nganga; Dr
Thomas Ongoro and Dr Mary Burfisher, for accepting as their student and ably
guiding me right from the conceptualization stafiehts thesis. My close collaboration
with them remains one of the most stimulating aawlarding experience in my academic
career. Prof. Kiriti made sure | remained focused alert thanks to her diligence, focus
and positive attitude. | had excellent consultagianth Dr Ongoro, sometimes stretching
long hours out of which my original ideas gainedsh And communication with Dr
Burfisher remained seamless despite being statitmadands of miles away at Indiana,
in the United States of America. Through her guagaand ingenuity, | gained invaluable
exposure to CGE modeling and the GTAP model iniq4ddr. | shall forever remain
proud of them all.

| would like to acknowledge Prof. Ogwang, Prof. da Lemy, Prof. Kidane, Dr
Leyaro, Dr P. Kamau, Prof. Dunne, Prof. Osoro, Dmélica Njuguna, Prof. Mwabu,
Prof. Mwega and Dr Wambugu for their insightful qoents at various stages.

| am greatly indebted to the School of Economicsjversity of Nairobi, in
particular the Director Prof. Jane Mariara for attimg me to the 2011 PhD class and
support all along. Much gratitude to the AfricaroBomic Research Consortium (AERC)
for the scholarship without which, undertaking P$iiDdies could have remained a pipe

dream. | acknowledge my employer the Kenya Intifor Public Policy Research and

Xiv



Analysis (KIPPRA) for granting me a three-year stlghve despite the glaring capacity
constraints in the Institute at the time. Spediahks go to Dr John Omiti, the Executive
Director; Dr Moses Ikiara, the immediate former Extve Director and colleagues
including Dr Muluvi, Simon, Paul, Nancy, Laicherar, Muthaka, Moses Njenga, Purity
Njeru, Alice, Evelyn, Anyumba, Winnie and Njeri Mgei among others.

| have fond memories of the Department of Economidsiversity of Dar es
Salaam. | am greatly indebted to Prof. Osoro, DeMlia, Dr Aikaeli, Dr Khayarara, Dr
Chifamba, Dr Leyaro and Mr Osoro for their encoeragnt and support during my
studies in Dar. The entire 2011/12 PhD class wawlgi wonderful, namely; Hinju,
Masito, Elevatus, Likhoya, Cyrille, Richard, Barakk®achel, Hellen, Elizabeth, Isabel,
Nguli and Jairo. Special tribute go to my study ugranamely Susan Watundd'he
Presidenf, Danston Ulwodi and Paul Otung who kept my faglive even as the
academic terrain sometimes became so rough. Ogthlgliscussions in Changanyikeni,
Mlimani and Mabibo were not in vain.

| am heavily indebted to my family members. | hdvelly done it. Being the
last-born in the family, a husband and a fathegniember how heart-broken you were
when | broke the news that | would be staying awayanzania for two good years. In
fact my late dad had this to sdly knew your ultimate ambition was to pursue PhD
studies. All the best as you proceed although natthés deteriorating fast"Dad, you
may not have lived long enough to celebrate thmati of my academic journey, but you
remain the cornerstone of my academic career.

To you my lovely wife Susan: | know you went thrbuiipe most trying moment
of our marriage during my PhD studies. You heldfdmaily unit together through God's
favour and wisdom. Thank you for persevering anthdeahere for me. My lovely
children, Harriet Fridah" Onyango, Soul OdhiamBavod nyar-gem'and Atieno,babié'’
Mellisa, you remain my greatest source of inspratand hope. Thank you for making
mum's life so easy while | was away from home @spnt but ever glued to books and
the laptop in our reading room. Now that the profeltD is coming to a close, | pledge to
make-up and place your "tpinging and well-beingmy top priority. | CONCLUDE
MY GRATITUDES IN THE NAME OF THE FATHER AND OF THESON AND OF
THE HOLY SPIRIT, AMEN.

XV



DEDICATION

This thesis is dedicated to my beloved parentsatted-rancis Owino Okumand the late

Wilfrida Adhiambo Owino

XVi



ABSTRACT

This thesis investigates the likely effects of inegional food and crude oil price
shocks on Kenya's domestic market prices and hoildghwelfare amidst deepening
international economic integration. These produaotsstitute 60 per cent of commodities
used to measure the consumer price index and Kisreyaet importer of both. However,
very little hard information about the actual etfe®f international price shocks on
domestic prices and how firms and households teabiem appears to be available.

The study used a CGE model constructed from théablbrade Analysis Project
(GTAP) model. The CGE model describes Kenya in 280d@ is integrated with the
2005/2006 Kenya Integrated Household Budget Sudatg. The world price scenarios
for food and crude oil products during the 200700& periods are used to simulate the
effects of the price shocks in the CGE model. Tdwilting effects endogenously model
households' responses to production, consumptidmn@ome streams.

The analyses indicate that elasticities of demandniported food and crude oil
products in Kenya are fairly elastic implying tivalhen international prices fall, import
demand rises by a more than proportionate amoudt \vace versa. However, the
international price shocks are not fully transnditiato the domestic markets. Besides,
crude oil price shocks depress urban and ruraldimld incomes and are evenly spread.
But the food price shocks raise the rural househaidomes and reduce the incomes for
urban households. Furthermore, rural householdsuacmet income gains from
simultaneous food and oil price shocks whereasrunioaiseholds are net losers.

The findings imply that changes in exogenous food @il prices have potential
to affect the county's balance of payments throungport surges when international
prices fall. Besides, there exists low transmissabrexternal price shocks to domestic
markets largely due to substantial government eggry involvements in the two sectors.
Most importantly, exogenous food and oil price #tsoaffect rural and urban households
differently depending on whether they are net bsigersellers as well as being owners of
factors of production. The study recommends theokenof tariffs on staple foods and
fuel products and enhancement of cash transfewdl tpoor urban households among

other measures in order to build resilience at ébakl levels.
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CHAPTER ONE
INTRODUCTION

1.1 Background

International food and crude oil prices have beepredictable since the
beginning of the year 2000 and this has raisedalobncerns. This is mainly because
changes in international prices are usually tratiethito domestic markets due to
deepening international economic integratigBhattacharyya and Williamson, 2011
Higher international prices instigate negative t®ofhitrade (TOT) shocks for net
importers of these commodities and pose econonaltertyes like growing import bills,
insecurity in supplies, and unsustainable growthpuablic expenditure, particularly on
social safety nefs Whereas the price effects are uncertain and deperthe structures
of an economy, they are likely to be distributedpdoportionately across sectors and
households, with the brunt of the impact being bpmost likely, by intensive consumers
of these commodities (Tlhalefang and Obonye, 2013).

For developing countries and Africa in particulastability in the price of staple
foods is a source of risk to poor segments of . This is because volatility of food
prices tends to be higher in Africa than other wagi (Minot, 2011). In addition, poor
households allocate, often more than 60 per cenhaif budgets to food, so a given

variability in prices has large effects on theirghasing powers (FAO, 2011). Moreover,

! Commodity price shocks are times when prices sulgidecrease or decrease thereby affecting supply
and demand in local markets.

2 Terms of trade refer to a measure of how much fts@n economy can get for a unit of exports. A iis
the prices of exports in international markets wonkrease the TOT, while a rise in the priceshgbarts
would decrease it. For example, countries that exgibwill see an increase in their TOT when oilges
rise, while for those that import oil, TOT wouldaltease.



the share of the population that depends on agureulfor its livelihood is generally
larger in Africa than other regions (Minot, 2012).

During the period 2003 — 2008, global food and erwil prices dramatically
increased by 118 per cent and 347.6 per cent, cegply (World Bank, 2013). The
prices fell sharply in 2009 and then picked up agai2011 reaching higher levels than
2008 in 2012. The crude oil price shocks were lgrgéributed to scarce supplies and
buoyant demand from emerging market economies,e@lsethe potential sources of food
price hikes are summarized as global warming, obsimg the use of agricultural land,
panicky trade behaviours and increased productimhdaversion of crops for bio-fuel
(OECD, 2008; World Bank, 2008; FAO, 2008).

There have been persistent decline in internatito@ and oil prices since the
year 2012. For instance, international food pridesliined by 14 per cent between August
2014 and May 2015 whereas crude oll prices pluminbte4l per cent between May
2014 and May 2015 (World Bank, 2015). The largdglsupplies in 2014 and prospects
for good production in 2015 are behind the susthotecline in food prices. Conversely,
the strong growth in oil supplies and weak globaimdnd from a sluggish economic
recovery following the financial crisis explain tdewnward pressures on international
oil prices.

Evans (2008) summarizes the factors responsiblthéorising food and oil prices
in poor countries as being structural in nature, includsmall-scale subsistence
production, high dependence on food aid, low lewdisagricultural production for
specific commodities, low capacity levels, and lawk diversification of alternative

energy sourcedn addition, although the world produces enougtdfto feed everyone,



competing use of food, skewness of food productiad distribution and food waste
distort prices and affect supplies (UNCTAD, 2012).

The issue of unpredictable changes in internatiopates has important
implications on policy. First, the short run impaaf food and oil price changes are
ambiguous. For instance, lower oil prices may reduoduction costs as well as selling
prices of food producers. On the other hand, coessirare likely to benefit from lower
oil costs, hence overall impacts depends on whetéelosses to producers outweigh net
gains to consumers or vice versa. Second, the preceds have revived interest in
regulating markets as a necessity for fighting giitstabilities. Thus, the argument for
direct and indirect government interventions tdbsitee food and oil prices has been
accepted by a growing number of countries (Min61,2).

The quantitative effects that changes in the langeces of imports have on
domestic prices can also be looked at from thepeets/e of the degree to which
imported and domestically produced versions of adgsubstitute for one another in
demand (Warr, 2005). Hence, it is assumed thabitag and domestically produced
goods are perfect or imperfect substitutes of eatbler. The perfect substitute model
ignores such factors as lags in buyers’ responseésidferentiation of products. On the
other hand, imperfect substitute’s model argues ghaducts are distinguished not only
by their kind but also their place of productiomig assumption is also referred to as the

“Armingtion assumption” following the paper by Armngton (1969).



Indeed, trade theory suggests that shimid subsequent policy reforms
undertaken by governments bring about changes anoggic activities across various
sectors and therefore re-allocation of resourcesutih changes in the prices of labour,
goods, capital and services. These have implicatiomfiscal revenues, domestic output,
employment and welfare. Yet, little is known abth& behavioural responses of various
consumers and producers to unanticipated food andecoil price changes in poor
countries, including Kenya. Leyaro (2011) attrilsutbe limited information to lack of
appropriate historical data on production, consummpand prices by which to estimate
behavioural parameters or elasticities.

There exist several perspectives into the impattexternal trade shocks in
developed and developing countries. According tdOF@®011), the impacts on poor
countries are deemed greater than on developedtrEsudue to lack of sufficient
reserves for financing imports, and the inflexiilto restrict exports when domestic
supply shortages prevail. Closely related to theswis the argument by Sealet al,
(2003) that consumers in developing countries redood expenditures by over 8 per
cent for every 10 per cent hike in food prices, levtihose in affluent countries like the
United States of America (USA) barely adjust thfelod expenditures by 1 per cent.
According to Arndtet al, (2008), the effects of higher food and oil psi@a households
depend on what they are engaged in producing amdothducts that constitute their
consumption basket. It also depends on the extenwtich agricultural outputs or
supplies respond to price changes, how exportonesfp such changes and the demand

for crude oil in the entire economy.

3 The term ‘shock’ is used to describe a disturbancthe economy that was unanticipated. Ordinarily,
firms and households are likely to be forward-lamkiand, at least to some extent, are able to incatg
anticipated changes in their economic environmetat their behaviour.
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At the macro level, Kose and Reizman (2001) attelthe intensity of external
price shocks to the degree to which domestic anddwoarkets are integrated, ease of
mobility of factors of production, the initial digtution of wealth and incomes, and
existing regulatory and institutional frameworksaskerly, et al, (1993) observe that
households' incomes are also affected by adjussmienmnacroeconomic indicators and
public policy responses aimed at accommodating gmnn the terms of trade. The
extents of the effects vary from short to long teraral versus urban areas and levels of
incomes of various households.

Similarly, the empirical evidences about the ecoicoaffects of higher global
food and oil prices in Sub-Saharan African (SSA9 arixed. Tlhalefang and Obonye
(2013) pinpoint that the impacts of the trade skatikfer across countries depending on
economic structural features. They rule out anyseasus about the intensity of the
effects acrosshousehold categories. On one hamigher agricultural prices may
represent an opportunity for farmers to raise th@iomes and therefore improve the
livelihood of rural populations in poor countrig@n the other hand, rising food prices
adversely affect livelihoods, especially in urbaeras where many households rely on
purchased food. In addition, higher crude oil icaffect both rural and urban
households due to the economy-wide use of oil &dinkages in the production and
distribution processes.

The analytical studies on trade shocks conducte®SA are based on different
approaches ranging from simple static partial @guum models to dynamic general
equilibrium models. The partial equilibrium apprbas have been the most popular

owing to their simplicity and possibility for in-géh analysis of the policy issues arising



from external shocks. However, they are limitedsaope to handle issues that affect
output and prices from other sectors, unlike theega equilibrium models (Cornwall,
1984). Some studies have used multi-country madet®mpare the impacts of external
shocks in countries of similar characteristics (\Wocand Zaman, 2008; Abbott and
Borot, 2011; Baltzer, 2013). Other set of studiasehfocused on the country-specific
impact of the food crisis and conclude that thegy\across different household groups,
depending on the level of urbanity, income groud geographical location (Arndét
al., 2008; Reyset al, 2009). Overall, Amikuzuno (2010) points out thfa findings of
these studies have been equally heterogeneouslamddfailure to use data of relevant
frequency in their analysis. He argues that agmcal markets exhibit high frequency
data than can be captured in monthly and quartkzts.

For Kenya, the inter-connectedness of the econonoyhter economies in the rest
of the world can be traced back to economic andigall reforms undertaken from the
1980s and the subsequent heightened quest for meomategration into regional and
global economies. Although international food psideve reduced in recent years, the
instability in staple food and oil prices are arportant source of risk for developing and
least developed countries (Minot, 2012).

This study is important for Kenya from two perspexs; first, higher global
prices are of concern since the country is a nebmer of food and crude oil products.
These commodities significantly contribute to ollepgsice trends and have the biggest
weights in the consumer basket (Government of Ke@@40). However, information
about the likely effects of international food andide oil price shocks on various

household groups in Kenya is scanty. In additidtie lis known about how the foreign



goods compete with domestic goods in the markdatengthe seemingly numerous

supplying areas of the imported products. Thisnpartant as it reflects on the extent of
integration between the domestic and other foremgarkets and subsequently the
transmission of external prices to domestic markeesondly, Kenya is in the process of
undertaking fundamental structural reforms, under framework of the Vision 2030

programme, to ensure food and energy security anobher goals. There is need to
comprehensively examine the distributional conseqgesg of external commodity price

shocks and develop an appropriate policy respotiagegies based on the behavioural
aspects of the various economic agents in the Keaganomy.

This study applies a computable general equilibrig@&E) model to provide
more insights into economy-wide distributional effeof global food and crude oil price
shocks across different household categories iry&enhe present model is based on the
Kenyan economy during 2007, but it can be extertdedther countries in SSA. The
analysis begins by examining the empirical releiop between the landed imports and
domestic prices for selected agricultural commeditaind estimating import substitution
or ‘pass-through’ elasticitiéswhich are subsequently used in the general edjuilib
model. The key focus is to ascertain how the strehincome sources and expenditures
of various households are affected, and the optatnategies for minimizing the negative
impacts and/or maximizing the benefits associatitld fwod and crude oil price changes.
1.2  The Research Problem

High, volatile and rising global food and oil priceletermine the decisions of

economic agents and policy makers of a domestina@uyg (World Bank, 2008; Minot,

* Pass-through elasticity looks into the proportlonhanges of imported and domestic prices of a
commaodity.



2012). Specifically, commodity price shock episoddtuence distribution of incomes
across various economic agents depending on thles and position in markets (Ivanic
and Martin, 2008). At the same time, the use of e&tin protectionist policies lead to
failure of international markets to guarantee sigspivhen and where needed. In turn, the
transmission of the combined effects into domestiarkets is aggravated by the
interdependence and interconnectedness of econothexeby increasing vulnerability
and exposure to the vagaries of unforeseen ecorsimks.

Whereas the fact that adverse effects caused leynaktprice shocks on Kenya's
economy is not in doubt, little hard informationoab the actual effects on domestic
prices and how firms and households react appedns tavailable. Besides, the income
distributional consequences of these shocks difteteousehold categories remain
unclear. So far, empirical studies on external kb@mnd effectiveness of social assistance
programmes give mixed results. Besides, the methges employed by previous
studies are limited in either theoretical foundasioor scopes and appropriate data.
Consequently, the government responses to immeelifgtets of unpredictable shocks on
households are hardly well informed and often medntn existing long term social
protection schemeés Yet trade shocks affect individuals and househadiifferently
depending on the economic activities they are eedjaim and their consumption
behaviors (Selliahet al, 2015). A clear understanding of how different $&hwlds are
affected is important in enhancing the effectivenes government interventions and
building resilience at individual, household andiorzal levels. This partly explains why

repeated distribution of food to poor families indaand semi-arid lands (ASALS) has

®> Major social assistance programmes include edwtdtursaries, school feeding programmes, Orphans
and Vulnerable Children (OVC) programmes, OldersBes cash transfer and youth enterprise fund,
among others (Government of Kenya, 2011a).



kept people alive but hardly reduced poverty ley@&svernment of Kenya, 2011a). This
thesis contributes to the existing literature bingghe GTAP CGE model to analyze
economy wide effects of external trade shocks imyi&e The model is modified for
Kenya and based on plausible economic relationsdmpsequilibrium assumptions. The
results play a part in filling knowledge gaps abthé behavior of economic agents and
the welfare implications across different categonéhouseholds.
1.3 Research Questions
Although it is widely accepted that external prefecks affect domestic market
prices, little is known about the extent to whidtey affect domestic prices and the
stream of incomes accruing to various sectors ategories of households. Hence, this
study seeks to address the following questions:-
a. What are the magnitudes of the price elasticitfedeonand for imported crude oil and
food products in Kenya?
b. To what extent are international food and crudepoite shocks transmitted into
domestic markets?
c. How do unanticipated changes in food and crudepodes affect the welfare of
different categories of households in Kenya?
1.4  Research Objectives
The general objective of this study is to analymedffects of exogenous food and
oil price shocks on domestic markets and househatare in Kenya. The specific
objectives include:-
a. To estimate the price elasticities of demand fopaned food and oil products in

Kenya.



b. To evaluate the degree to which international f@odl oil price shocks affect
domestic market prices.

c. To analyze the effects of the changes in domestid &ind oil prices on the welfare
of different household categories.

d. To suggest appropriate policy measures based oauttemes of the first, second
and third objectives.

1.5  Significance of the Study

This study looks into the effects of internatiomdl and food price shocks on
domestic prices and welfare of different categookkouseholds in Kenya. Trade shocks
are important to study because of their tendendyigger changes in the incomes and
expenditures of various economic agents. Ultimatslych effects prompt changes in
allocations of government budgets and overall ecooodevelopment (Addison and
Ghoshray, 2013). Commodity market price shocksuerfite government budgets and
priorities for countries that heavily rely on comality exports like is the case for Kenya.
Given the uncertainty as to how the government lshoespond to international price
shocks and resultant economy-wide effects, thexgarsuasive arguments to model the
effects of international food and crude oil prideosks on rural and urban household
incomes and expenditures in Kenya.

The effects on the domestic economy is exacerdayetthe fact that Kenya is a
small economy that is heavily exposed to eventgabal markets, over which it has little
if any influence. Furthermore, volatility of globfmlod and oil prices worsens the already
weak fiscal and foreign reserve condition and umilees the government's efforts to

mobilize sufficient domestic resources to mitigategative effects of trade shocks.
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Attempts to mobilize external financial assistarafen lead to worsening the debt
burden, engendering public investment spending antsincreasing budgetary deficits.
The fiscal challenge is made worse by the fact tifatcountry is a net importer of food
and crude oil products. Besides, over 46 per cétheototal population in Kenya lives
below poverty line, where as households' expereiton food and fuel account for over
60 per cent of items used to measure the consune index. In reality, higher and
more volatile food prices raise concerns aboutlalbgity and access to food and stability
of its access. These create additional hardshighe@oor and vulnerable populations
who are less able to withstand the negative eff@ttheir incomes.

Thus, international food and oil prices have soqcpblitical and economic
implications in Kenya. The effects are triggeredchgnges in price incentives to various
economic agents and in circumstances where thesholts and other agents are obliged
to reduce their consumptions when prices escalatelative taxes on food and crude oill
products increase. Meanwhile, the global processanfe liberalization and removal of
special protective regimes continue. However, Kendfective participation in these
negotiations is weakened by lack of adequate fimhr@nd technical resources to
effectively support negotiations of welfare enhagdrade pacts.

So far, this is the first study to use the GTAP pldd analyze trade shocks in
Kenya. The other scientific contribution is the Egadion of an improved household
survey data within a general equilibrium framewdtdkanalyze the behavioral responses
of economic agents to trade shocks and the welfapéications of such shocks across
various categories of households. So far, a nurobeecent studies have looked at the

impacts of escalating food and fuel prices on hbakkwelfare using different methods.
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The findings of previous studies are ambiguoushengense that there is no consensus on
the distributional impacts of external price shockkst empirical studies have used
partial equilibrium methods which not only assumerf@ct substitutability between
domestic and foreign products, but also ignorevdigts and market linkages. The CGE-
based studies are faulted on the grounds of egthalyzing effects on single households,
assuming perfectly competitive market conditiond asing relatively old data sets.

In addition, the thesis findings form a strong bafr government policy
interventions during episodes of trade shocks, rgitke deepening of economic
integration between Kenya and her trading partners.

1.6 Scope of the Study

This thesis looks into how changes in internatiopates for food and oll
products affect their demand in the domestic matkeaddition, the study analyses the
transmission of international price shocks to ddioesarket prices. The other key focus
is on how the incomes and expenditures of vari@aisgories of households are affected
by unprecedented changes in global prices of food erude oil products through
changes in consumer prices, factor incomes andrgowant spending. Food and crude
oil products are particularly being considered he finalysis because they constitute a
substantial share of the consumer basket for thierityaof Kenyan households. The
prices of these products are also highly volatitel ainpredictable in international

markets.
1.7  Organization of the Thesis

The rest of the thesis is structured as followsgptér two contains an overview of

the Kenyan economy, including the key economic gyolieforms undertaken by the
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government in the agricultural and petroleum sutiess. The chapter also elucidates
major global episodes of food and oil price shagikse the 1960’s.

In chapter three, a review of theoretical and ergilirliterature is carried out.
Specifically, the former covers the theoreticalrfdations of price transmission and the
various pass-through applications in economicditgme. On the other hand, the latter
looks into the various empirical studies on pri@smissions and market integration. It
also covers the studies that employed import switistn elasticity methodology and
specifies an import demand model which is usedstmating the import substitution
elasticity parameters applied in the general dojilim analysis. The purpose is to lay
ground for estimation of realistic elasticity paeters for use in the CGE model rather
than use uniform values as done in many otheresudi

The methodology used in the study is discusseetaildn chapter four. It begins
by providing the rationale for application of a ges equilibrium model and then
describes the structure, elasticity parametersci®iire rules applied in the CGE model.
It also contains data sources and implementatiahedCGE model. The chapter ends by
specifying apriori assumptions made and describesws experiments carried out in the
study. Two categories of experiments are descritbedprice shock scenarios and policy
response scenarios. In each case, positive andiveeghocks are simulated. The policy
response experiments are based on the effect® aotinbined oil and food price shocks
with the aim of restoring the initial levels of rshold incomes and expenditures prior to
the price shocks.

Chapter five contains the study results in resp#cthe stipulated research

objectives and the experiments carried out. Th& Section is the introduction. The
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second section begins by presenting the estimddstioity parameters which are used in
the CGE model. The results for the price shock expmnts are presented in the third
section followed by the policy response analysisantion four. The presentation of the
results of the simulations is done in terms of sag@aexperiments for food and crude oll
price shocks, and then followed by combined shdckgive a holistic view of the price
change effects.

The final chapter contains five sections. Sectiocofistitutes the summary and
conclusion made in the thesis. In the second gecpolicy suggestions based on the
findings of the study are made. Subsequently, thaributions and limitations of the
study are highlighted in sections 3 and 4, respelsti whereas the last section

recommends areas for further research.
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CHAPTER TWO
AN OVERVIEW OF THE KENYAN ECONOMY

2.1  Introduction

In this chapter, an overview of the Kenyan econamyrovided. The chapter
further outlines the agricultural and energy sector Kenya, including historical
perspectives of policy reforms undertaken sinceepethdence. Finally, the major
constraints and challenges bedeviling the secteralao highlighted.
2.2 A General Overview of the Economy
2.2.1 Location and Geography

According to Government of Kenya (2004a), Kenyaiisated on the east coast
of Africa, and lies along the equator. The coutitag a total surface area of 587,000 km
of which 11,000 krhare covered by water and a coastline of about 68Calong the
Indian Ocean. Only about 16 per cent of the remaii76,000 krhlandmass is of high
and medium agricultural potential, with adequatel amliable rainfall. The country
gained independence in 1963 and laid down strongdations for attaining economic
success and political stability (World Bank, 2003).
2.2.2 Evolution of development policies and economperformances

Under the guidelines of the "Sessional Paper NafI®65 on African socialism
and its application to planning in Kenya", the emmy grew rapidly in the period
immediately following independence, with an annaatrage Gross Domestic Product
(GDP) growth rate of six per cent from 1963 to 19@8vernment of Kenya, 1965). The
key sectors that drove the growth of the economgewiiee agricultural, industrial and

services sectors (World Bank, 2004).
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The rapid economic growth experienced during thestfidecade after
independence was largely attributed to the expansb the agricultural sector,
expansionary fiscal policies, and the import sdbstin industrialization (ISI) strategy
adopted by the government (World Bank, 2003). T&E strategy aimed at attaining
industrial diversification and growth through theogection of domestic firms against
competition from foreign firms (RPED, 2004). The rif)a government mainly used
overvalued exchange rates, import tariffs and qtaivie restrictions, foreign exchange
controls, and import licensing to implement the artsubstitution strategy (lkiarat al,
2004).

Economic performance after the first decade of pedelence was mixed, with
GDP growth rate being quite volatile over the pg@rl®70 - 2013. For instance, there was
rapid growth in 1976 due to the coffee boom. Thieeeathe growth rate began to
deteriorate and slumped to 3.8 per cent towarctiteof the 1970s. The trends for GDP
and population growth rates between the years 28d®013 are shown in Figure (2-1).

Figure 2-1: Kenya's population and real GDP growth1970 - 2013 (percent)
10.00

—4-Pop Growth Rate =#=Real GDP Growth Rate

Growth (%)

Source: United Nations Statistics, 2014.
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According to lkiaragt al.,(2004), several factors attributed to the poomeoaic
growth during the second decade after independdreese included, but not limited to
the collapse of the original East African Commur{lBBAC) in 1977; the erosion of fiscal
prudence in government spending, partly due towtimelfalls from the boom in coffee
prices in 1976; the second oil shock in 1977; attliced export earnings due to the anti-
export bias of the import substitution strategy.eTother important factor was the
burgeoning public sector during the decade. In tbgard, several parastatals or public
corporations were established and these posed a t#gn on public funds and the
banking system (Swamy, 1994).

From the statistics presented in Figure 2.1, thexaye GDP growth rate during
the 1980's reduced to 4.4 per cent from 5.3 pet tten previous decade. Growth in
agriculture declined to 3.7 per cent annually, itistustrial sector expanded by 3.9 per
cent per year, and services grew at an averagefd&eer cent per year (World Bank,
2004).

During the second half of the 1980's, the goverrirmeainly focused on the
implementation of the Structural Adjustment Progmaen(SAP) under the tutelage of the
World Bank and the International Monetary Fund (MFhe SAP reforms aimed at
improving market incentives, resource allocationd amacroeconomic stabilization.
According to the World Bank (1995), the key featuref the reforms included
liberalization of the foreign exchange market; dredhrket and agricultural commodities
markets, as well as privatization of some pardstathe lifting of domestic price
controls; and export promotion programme. Theserne$ were mainly driven by the

desire to maintain fiscal sustainability followitlge execution of expensive public sector

17



investments and government subsidies financed bypwong from domestic and external
sources during the previous decade. Selected n@mromic indicators of the Kenyan

economy during the period 1970 - 2013 are showiraivle 2-1.
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Table 2-1: Macroeconomic Indicators, 1970 - 2013 @xual averages)

1970 -1 1980 -1 1990 -| 2000- 2010 -| 2014

1979 1989 1999 2009 2013
Population (millions) 13.3 19.4 24.6 35.4 42.0 45.0
Real GDP (millions, US$) 4,602/7 9,130.2 11.146.9] 19,928.6] 35,751.2| 62,720.0
Real GDP growth rate (per cent) 5.3 4.4 2.2 3.7 5.0 5.3
Government revenue as a percentage of GDP N/A 182 19.8 22.0 24.1 18.8
Government expenditure as a percentage of GDIP N/A  21.8 24.2 24.5 29.8 24.0
Current account balance (US$ billions) N/A -0.40 -0.25 -0.6 -3.18 -5.01
Current account balance as a percentage of GDP N/A -3.85 -1.95 -2.31 -8.30 -7.98
Gross debt as per cent of GDP N/A N/A 54.37 51.65 48.20 58.9
Inflation (per cent) N/A 11.5 16.7 7.6 8.3 7.2
Nominal exchange rate (Ksh per US$) 7148  14.25 49.47 75.01 84.19 87.92
Share of agriculture to GDP (per cent) 36,18 31.64 27.75 25.05 24.23 27.3
Share of manufacturing to GDP (per cent) 13.36 13.42 11.73 10.15 9.56 10.0
Share of transport to GDP (per cent) 6,26 6.93 8.02 9.78 9.75 8.3
Share of wholesale and retail trade to GDP (per 6.42 6.66 9.13 10.64 11.97 8.2
cent)

Source: UN Statistics, 2014; IMF, 2014 and WorlchiBe2014; Economic Survey, 2015

* Re-based figure




Kenya had its worst economic performance sincepaddence during 1991 -
1993 periods. According to RPED (2004), the magmtdrs behind the feeble economic
performance were institutional and regulatory wesmises bedeviling agricultural, land,
and industrial policies. These were compounded dtgrtbrating international terms of
trade, increased government controls and crowdingbprivate sector, while the import
substitution policies made the manufacturing sectocompetitive. Specifically, tight
import controls and foreign exchange controls, m#ue domestic environment for
investment unattractive for both foreign and domeesivestors. Thus, annual real GDP
growth averaged only 2.2 per cent and the shaegtultural production shrank by 3.9
per cent in 1993. Population growth exceeded tae@®P growth rate. Real per capita
GDP contracted leading to an increase in the nunadbepeople living in poverty.
Inflation reached a record 46 per cent in 1993, thiedgovernment's budget deficit was
12 per cent of GDP.

Consequently, bilateral and multilateral donorspsuasled programme aid to
Kenya and put the government on notice to embarlea@momic reforms and restore
greater confidence in the economy. Notable amogrgettwas the three-year suspension
of lending and the holding back of the US$ 90 miillistructural adjustment credit by the
IMF and World Bank, respectively in June 1997. Ehasasures were a direct response
to government’s slow pace of economic reforms diey@d economic mismanagement
of resources. Some of the notable delays includedptete removal of import licensing
system and the full liberalization of foreign exnga and commodity markets (O'Brien

and Ryan, 2001). Furthermore, the Goldenberg stanth@reby the government



subsidized gold exports more than required levefontedly took place between 1991
and 1993.

Subsequently, the government eliminated price otsitrforeign exchange
controls and import licensing as part of the refarrivloreover, a number of publicly
owned companies were privatized, with exception tlodse in the transportation,
communications, banking and utilities. The BankiAgt of 1989 was amended to
strengthen and improve bank regulations and sugperviand in 1991, all interest rates
were fully deregulated. In addition, the governmaisb carried out retrenchment of civil
servants for the first time.

The above highlighted measures led to improvemérthe economy with real
GDP growth rate rising to over 4 per cent betwe@®4land 1996 (World Bank, 2003).
The growth was however short-lived, and the econemigred a period of slowing or
stagnant growth. Reduced agricultural productidiofang adverse weather conditions
and increased political tensions ahead of the géeérctions of December 1997 together
contributed to depressed economic growth expercedaeng the period.

Between the years 2000 and 2002, the economic rpefice was below its
potential with real GDP growth slowing down to @&r cent in 2002. At the time, there
were political uncertainties related to the 2002xeyal elections while the relations
between the government and major donors continuée frosty. In addition, corruption
had become more entrenched, weak infrastructur@r mronomic management,
intermittent droughts, and volatile internationabmomodity prices. However, the
economy picked up in 2003 following the reform pwogmes instituted by a new

political administration under auspices of the "Bmmic Recovery Strategy for Wealth
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and Employment Creation 2003 -2007". Subsequetité/economy began to recover in
this period, with real GDP growth rate registerih§ per cent in 2003 and rising to 7.0
per cent in 2007. The World Bank and the IMF akEsumed their financial support to the
government. However, a number of compounding dameshd external factors

negatively affected the economy thereafter. The ektim factors included the post-
election violence in early 2008 and adverse weatbeditions which affected agriculture
production. These were compounded by rising glétadl and fuel prices and the global
financial crisis. Together, these factors slowedmn&DP growth rate to less than two
per cent in 2008. There was modest improvementnguf009 when the economy

registered a growth rate of 2.7 per cent (GovernrakKenya, 2013b).

Like the previous decades, economic performancethm present decade,
beginning the year 2010, has been uneven. Althgugivth rose to nearly 10 per cent in
2010, average real GDP growth remains 5 per cestttbe last four years. In 2013, GDP
at current prices was estimated at US$ 40.4 billReal GDP growth rate was 5.3 per
cent during the year 2014, against 5.7 per cemttjroate recorded during the year 2013

(Government of Kenya, 2015).

The Government of Kenya (2015) economic surveycaugs that the main
economic sectors in terms of their contributionGBP included the agriculture sector
(including crops, livestock and forestry), whictcaanted for about 27.3 per cent of GDP
and about 75 per cent of employment. The sectdersufrom the impacts of adverse
climatic conditions. For instance, poor rains imgoparts of the country lead to decline
of maize production during the year 2014. Howevproduction of some food

commodities like Irish potatoes and pulses improeksetting the negative effects of the
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declined maize production. Other increases wereeehbin notable crops like tea, coffee,
cut flowers and fruits, while production of sugane and pyrethrum declined during the
year. The other key drivers of the economy were ufanturing sector (10 per cent),
transport and communication sector (9.5 per camd) wholesale and retail trade which

accounted for 8.2 per cent of GDP.

The international trade indicators show trade dsfim Kenya's merchandise
trade attributed to high import bills (Governmefhtk@nya, 2015). The balance of trade
deteriorated from a deficit of Ksh 911.0 billion2013 to a deficit of Ksh 1,081.1 billion
in 2014 or an 18.7 per cent increase as indicatetlable 2-2. On the other hand, the
balance of payments position improved from a sw@fiKsh 31.8 billion in 2013 to a
surplus of Ksh 126.1 in 2014. This was attributedntreased international reserves due
to proceeds received from the sale of the Eurobdih@. current account deteriorated
further by 30.2 per cent from a deficit of Ksh 4 billion in 2013 to a deficit of Ksh
536.1 billion in 2014 mainly due to the wideningtbé visible trade deficit.

Table 2-2: Balance of Trade 2010 - 2014 (Ksh millis)

2010 2011 2012 2013 2014

Exports 409,794 512,604 517,847 502,287 537,236
Imports 947,206 1,300,749 1,374,584 1,413,316 1,618,321
Balance of

Trade (537,412) (788,145) (856,737) (911,029)| (1,081,085)
Total Trade 1,357,000 1,813,353 1,892,431 1,915,603 2,155,557
Cover

Ratio® 43.26 39.41 37.67 35.54 33.20

Source: Government of Kenya, 2015
According to Government of Kenya (2015), food amydrages continued to be
the leading foreign exchange earner despite itBndein contribution to domestic export

earnings from 42.8 per cent in 2013 to 40.84 pert @@ 2014. Non-food industrial

® Cover ratio refers to the ratio of total expotsrhports multiplied by 100.
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supplies constituted 27.Q2er cer and consumer goods (27.89 per cehtjing 2014.
The leading agricultural exports in Kenya includa,t horticulture, animal produc
coffee and tobacco (FigureZ.

Figure 2-2: Kenya's Leadingagricultural products 2010 - 2014
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On the other hand,he main imports during the year 2014er@ noi-food
industrial supplies (28.56er cer), fuel and lubricants (21.4 per cgninachinery an
equipment (17.2 per cerand transport euipment (17.2 per centln terms of imports o
food products, wheat, rice, maize and sugar adirigamport commodities (Figu 2-3).

Figure 2-3 Kenya's Leading agricultural imports 2010- 2014
Leading Agricultural Imports 2010 - 2014
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In terms of export market destinations, Africa hamained Kenya's leading

export destination followed by European Union markuring 2014, the two markets

accounted for 44.9 per cent and 25.9 per centtaf gxport earnings, respectively. In

Africa, the EAC market accounted for 52 per centthad total earnings, whereas the

European Union contributed the bulk of the exparhangs (Table 2-3).

Table 2-3: Value of Exports by destination 2010 -@L4

Exports Imports

Region 2010 | 2011 | 2012 | 2013 | 2014 2010 | 2011] 2012 2013 20144
1. Africa

EAC 101.312| 137,15% 134,946 124,957 125,798 20,206 29,4 30,547 28,758 36,629
Rest of| 87,602| 110,446 115,643 106,517 115,565 94,598 284,8108,208 119,081 109,512
Africa

Total Africa | 188,914| 247,600 250,589 231,4f4 241,363 114|804 ,2%81 140,755 147,830 146,141
2. Europe

Western 101,689 126,402 114,431 111,594 128,038 185|431 ,5997 225,543 231,59 245,651
Europe

Eastern 7,734 9,844 10,784 11,705 10,9p7 18,484 27,350 2B4,2 39,039 40,294
Europe

Total 109,422| 136,246 125,195 123,299 138,965 203|914 ,9364 249,769 270,635 285,945
Europe

3 America

USA 22,522 25,774 26,406 29,936 38,200 39,816  44/547 ,9663 57,412 168,720
Canada 1,170 1,190 1,516 1,297 1,690 7,068 7,418 13,372 5259, 7,886
Other 688 630 820 2,533 5,684 9,264 27,203 39,955  20,5390,869
Total 24,380 27,594 28,740 33,765 45,664 55,647  79(1689,20B| 84,477 187,47p
America

4. ASIA

Middle East | 30,525| 32,940 42,066 39,502 35,806 168,26 299,6284,117| 219,880 227,969
Far East 51,075| 62,673 63,395 68,056 64,212 399,195 509,5582,408| 676,820 762,204
Total ASIA 81,600 95,613 105,460 107,558 100,018 567,921 2089,1856,525 896,700 990,173
5. Australia 767 1,049 1,894 2,858 3,465 3,9B2 2,997 8,112 03,04 7,500
& Oceanic

6. Rest of 4,712 4,504 5,968 3,332 7,761 987 3,214 134 624 8610
World

TOTAL 409,794 512,604 517,847 502,286 537,236 947,206 00178 | 1,374,58| 1,413,31| 1,618,32

9 7 6 1

Source: Government of Kenya, 2015
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2.2.3 Regional and International Cooperation

Kenya participates in a number of regional andrivetonal organizatiols On
international trade matters, Kenya is pursuingaeai economic integration with the aim
of enhancing long-term growth prospects throughaesmn of markets for goods and
services. According to Government of Kenya (200@®nya is an active participant of
the East Africa Community (EAC) which establishedustoms union in January 2005
and a common market'Duly 2010. The EAC Common Market Protocol provifteshe
free movement of goods and services and the righéstablishment in all five member
states, namely Burundi, Kenya, Rwanda, Tanzanidgathda. Kenya is also a signatory
to the Common Market for Eastern and Southern Af(ICOMESA) and is among the
countries spearheading the formation of the EACMESA, and the Southern African
Development Community (SADC) Tripartite Free Tradigreement (TFTA). The latter
is envisaged to form a free trade area and subs#guestablish a customs union. If
realized, the tripartite free trade area would coX& countries. Besides, Kenya has
recently concluded negotiating an Economic Partmgré\greement (EPA) with the
European Union under the EAC framework and is anden and active member of the
World Trade Organization (WTO) which came into forn 1995.
2.2.4 Social Protection Schemes in Kenya

The overarching policy on social protecfidinom adverse economic shocks is
contained in the Kenya National Social Protectiofidy 2010, which is anchored on the

Kenya Vision 2030 and the Constitution of Kenya @QGovernment of Kenya, 2011a).

" Kenya participates in the followingCP, AfDB, AU, CCD, COMESA, EAC, EADB, FAO, ICAODA, IFAD,
IFC, IGAD, ILO, IMF, IMO, IMSO, Interpol, I0C, IOM/JPU, ISO, ITSO, ITU, MIGA, UN, UNCTAD, UNESCO,
UNHCR, UNIDO, WCO, WHO, WMO and WTO.

8 Social protection encompasses social assistaocia) security and health insurance programmes.
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In the context of national development, the ultiengbal of the social protection policy is
to ensure all Kenyans live in dignity and are giwke opportunity to exploit their
capabilities for social and economic developmemisTgoal is reflected in the Kenya
Vision 2030, which aims to provide a "high qualdf life for all citizens by the year
2030". Likewise, social protection is among the stdational rights provided for in
Article 43 of Kenya's constitution, which asseftg t'right for every person to social
security and binds the State to provide appropiatgal security to persons who are
unable to support themselves and their dependents”.

The social protection policy specifically seeks pootect individuals and
households from adverse impacts of economic shtheitsare capable of pushing them
into poverty or into deeper poverty and to suppudividuals and households to manage
such shocks in ways that do not trap them in pgveyt reducing their exclusion. The
other objective is to strengthen their ability tcaduate from being reliant on social
assistance to becoming financially stable. In tegard, the government has developed
several safety net programmes targeting specifegoaies of beneficiaries including but
not limited to (1) cash transférg2) food distribution, (3) public works and (4yd®ts
(Government of Kenya, 2011a).

2.3  Overview of the Agricultural Sector in Kenya
2.3.1 Characteristics and performance

Agriculture has remained the mainstay of the Kenyatonomy since

independence in 1963. This is made so considefnag about 80 per cent of the

population live in the rural areas and depend dyrean agriculture production for their

® The cash transfer programmes include: Orphans\anderable Children Cash Transfers (OVCCT),
Older Parsons Cash Transfers (OPCT), Hunger Saety Programme (HSNP) and the Urban Food
Subsidy.
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livelihood. According to Government of Kenya (20},3about 84 per cent of Kenya is
arid and semi-arid land and not suitable for r&d-farming. Under these circumstances,
sustained agricultural growth requires intensifmatand substitution towards more high-
value products as well as the expansion of theveimd#id area through irrigation. In
addition, the agricultural sector is characterizegl smallholder mixed farming of
livestock, food crops, cash crops, fishing and agltare. The smallholders account for
70 per cent of total marketed agricultural productiThe average size of land cultivated
by smallholder farmers is 1.6 hectares and belolne Tajor food crops cultivated
include maize, rice, potatoes, bananas, cassaanspeegetables, sugar, wheat, sorghum,
millet and pulses.

Jayne and Muyanga (2012) observe that the otheorbaomt characteristic of the
agricultural sector in Kenya is the shrinking lamaldings amidst the paradox of land
abundance. This is mainly attributed to populatgmowth, rising urbanization, land
leases for large-scale commercial investmentscisffef climatic changes and poor
tenure systems. The study further establishedkbaya has witnessed a gradual decline
in mean farm size over the past 50 years, andttieatural population growth rate has
outstripped the growth in arable land. In additibrere has been substantial decline in
land-to-labour ratios in agriculture. Cultivatedidiaper person in agriculture has declined
from 0.462 hectares in the 1960s to 0.219 hectare2008. The analysis further
established that farm productivity and incomes tendse with population density up to
600-650 persons per kilometer square. Beyond tieshold, the analysis indicate that
rising population density brings about sharp dedinn farm productivity, total

household incomes, and asset wealth accumulation.
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The share of agricultural and other sectors to GWRhe period 1970 - 2014 is
shown in Figure 2-4. According to Government of K&r{2015), the sector accounted
for about 27.3 per cent of the GDP and contribu2&dper cent indirectly through
linkages with manufacturing, distribution and otkervice related sectors during the year
2014. It also substantially contributed to foreigmchange earnings, raw materials for
agro-based industries and employment during theespeniod. More specifically, the
agricultural sector accounted for about 65 per oéi€enya’s total exports, 18 per cent
and 60 per cent of the formal and total employmespectively, during the year.
Therefore, agricultural activities do not only driKenya’s economy, but also the means
by which majority of the Kenyan population deriveit livelihoods.

Figure 2-4: Contribution of Various Sectors to GDP,1970 - 2014 (Percent)
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Source: UN Statistics, 2014.

The economic performance of the agricultural seb® been quite erratic since
the 1970s as shown in Figure 2-3. Agricultural picichn rapidly expanded immediately
after independence following redistribution of aukd estates to native farmers, diffusion
of new crop strains and opening up of new areasitovation. Nevertheless, the growth

of the sector in the 1970s was very volatile. Atieslump in 1974, productivity sharply
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rose in 1976 due to the windfalls of the coffee ho@rowth rate further declined in
1979, partly due to the indirect effects of theavisis.

The performance of the sector in the 1980s ance#fier was largely driven by
changing climatic conditions and economic and malitfactors. For instance, there was a
severe drought in 1984, while the successive gemdeation periods from 1992 saw
sharp declines in agriculture growth attributeghést election violence in major farming
areas as indicated in Figure 2-5.

Figure 2-5: GDP, Agriculture and Manufacturing Secbrs Growth Rates 1971 - 2014
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Source: FAO databank, 2014 http://www.fao.org/stass/en/. Accessed on"iDctober,
2014

Griffith-Jones and Ocampo (2009) attribute the siglod annual growth rate
starting in 2007 to political tensions prior to theneral elections in December 2007 and
the post election violence that affected major@dtural production areas, high fertilizer
prices occasioned by rising global fuel prices d@hd global economic down-turn

occasioned by the financial melt-down in the Uni&tdtes of America in mid 2008. The

30



erratic performance of the sector clearly pointsh® need to promote irrigation-based

agriculture.

The budgetary allocation to the agricultural sedtas been fluctuating over the
past five decades since independence. Ongaro (d@dRates that, on average, the
country spent over 10 per cent of its total goveentrbudget on agriculture during the
first decade after independence (1963-1973). Sulesdly, this declined to an average
of 7.5 per cent in the period (1980 - 1989) andrpheted to a record low of 3 per cent in
the period (1990 - 2000). Subsequently, Kenya daibe budgetary allocation on the
agricultural sector ministries from 1.6 per cen2003 to almost 8 per cent in 2007/2008.
The government has since been increasing resollomatéon to the agriculture sector
since 2009/2010. The estimates of June 2012/20#i§dbundicated that about 10 per
cent of the total expenditures were allocated te tiroad agriculture and rural
development, environmental protection, and watet laousing sector. It is noteworthy
that these efforts are in tandem with the 2003 Maeclaration as a step towards
addressing food insecurity in the country.

2.3.2 Institutional and Regulatory Reforms in the Ayricultural Sector

Nyangito, et al., (2004) pointed out that reforms in the agricultisactor were
carried out within the broad framework of policyifsHrom government control of
economic activities to a liberalized economy. Dgrithe first two decades after
independence (1963 -1980s), the policies were dedareards protection of the domestic
economy and promotion of the import substitutioratsigy to support the agricultural
sector and rural incomes. The policy instrumenedu® achieve these objectives were

provision of farm input subsidies, quantitativetriesion of imports, and imposition of
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high tariffs on imports and credit. The governmalso directly controlled and actively
participated in agricultural production, processingd marketing through cooperative
societies, state-run farmer organizations and pateds®.

The major functions of these bodies were to regulptoduction through
procurement of inputs and marketing of agricultypabduce. According to Schmidt
(1979) and DAI (1989), the marketing of cerealgeeglly maize, was done through
both formal and informal systems. The formal mamarketing system was strictly
regulated and managed by the National Cereal andiuee Board (NCPB), the successor
to two previous maize marketing boards. On therdthed, the informal system operated
freely, that is, unregulated and unofficial with mgamarket participants operating
parallel to the formal system.

However, the performances of most of the regulatosyitutions were dismal,
and often required additional budgetary provisidnsmeet their operational costs
(Government of Kenya, 2004a). In addition, theiiseence in nearly every agricultural
activity often led to overlaps, duplication and ftmh of interest, therefore undermining
the government's efforts. These constraints ledigterioration of agricultural sector
performance and necessitated policy reforms.

Subsequently, the Structural Adjustment Program{8&d°s) were introduced in

mid 1980s as detailed in the Sessional Paper No1B&6 on "Economic Management

19 There were 18 commodity regulatory boards and 9peoies performing specialized services on behalf
of the government by the year 2000. State-run faomganizations included; the Kenya Tea Development
Authority (KTDA) and Kenya Cooperative Creameri&€C); State boards included: the National Cereals
and Produce Board (NCPB), National Irrigation Bo@xiB), Horticultural Crops Development Authority
(HCDA), the Sisal Board of Kenya, Pyrethrum BoafKenya, Kenya Sugar Authority, Coffee Board of
Kenya, Tea Board of Kenya, Kenya Dairy Board, QotBoard of Kenya and Kenya Meat Commission
(Government of Kenya, 2004a).
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for Renewed GrowtH®. In the agricultural sector, the aim was to proenitie role of the
private sector and increase productivity and competin domestic markets. The key
reforms undertaken included removing price contreisding government control on
import and export markets, setting prices and iBisting farm inputs.

Subsequently, price controls for all food itemscept maize and agricultural
inputs, were eventually abolished in 1992 (Mutdl®i96). Thus, the private sector was
allowed to directly purchase maize from farmerserglas the role of NCPB was to
manage the strategic reserves and act as the blagtnesort.

In addition, free movement of commercial maize froigh producing areas such
as Rift Valley to low producing areas such as EasRrovince was allowed to reduce
food insecurity in the country. Omamo (1998) argtleat the decontrol of movement of
maize led to reduction in the costs of transpartatiue to realization of economies of
scale arising from larger volumes. However, thegyaleforms implemented in the 1980s
and 1990s also failed to stimulate growth in theicadfural sector. The dismal
performance of the agricultural sector persistesulting into a sharp decline of the
overall performance of the economy (Government ehya, 2004a). This was largely
attributed to lack of complementarity of reformsdaan ineffective institutional and
regulatory framework for implementation (Nyairo,120. For instance, liberalization was
carried out without the development of alternativarketing strategies to stabilize
market prices. Ongaro (2012) noted that budget#iocations to agricultural sector
declined steadily from an average of 11 per cerdi9®0 to less than 4 per cent by 2002.

Besides, the resources allocated to sectoral messivere largely absorbed by recurrent

Y“The other important policy documents were Sessifwagler No 1 of 1994 on Recovery and Sustainable
Development to the year 2010; Economic Recovergt&gy for Wealth and Employment Creation 2003 -
2007 and Strategy for Revitalizing Agriculture 2622114,
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as opposed to development expenditures, with thresters being absorbed by the
parastatals.

Subsequently, the Strategy for Revitalizing Agriaté (SRA) 2004- 2014 was
formulated to carry-forward on-going institutionaind policy reforms. The SRA
prioritized increased budgetary allocations, insiinal reforms, capacity building,
investment capital for development of support istinacture, and provision of seed funds
as critical to revitalization of the sector. Accmigl to Government of Kenya (2012), a
major step was the increase in budgetary allocatioragricultural sector ministries from
1.6 per cent in 2003 to almost 8 per cent in 2088 X0 per cent in 2013, in line with the
recommendations of the African Union Maputo Dediara on agriculture and food
security in 2003.

Presently, the long-term development of the agmical sector is guided by
Vision 2030, which seeks to promote an innovatimd aommercially-oriented sector.
Under the guidance of the Agricultural Sector Depehent Strategy-ASDS (2009-2020),
the policy objectives are to increase agricultpralductivity, embrace commercialization
of agriculture as a profit making activity and tohance competitiveness of agricultural
products. Together, these are geared towards egathle sector to attain national food
security requirements, increase exports for foragohange earnings and facilitate the
creation of employment opportunities (Governmerkefiya, 2007a).

The government's food security interventions caclassified into short, medium
and long term measures. The short term intervesitase invoked through the National
Cereals and Produce Board (NCPB) Act (cap 338P8b1revised edition 2012rticle

13 of the Act specifically empowers the Board tantan a national strategic reserve of
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maize, wheat, and scheduled agricultural produce far that purpose, has the power to
purchase surplus maize, wheat or scheduled agmallproduce grown in Kenya.
Wangia, et al., (2002) note that the strategic reserves maintamedhe NCPB have
substantially reduced from over 30 million bagsinigirthe pre-liberalization period to
between 3 - 4 million bags after full liberalizatioThe latest policy is for a strategic
reserve of 3 million bags that can last 3 monthkilevawaiting imports and US$ 60
million that can be used to import an additionahilion bags of maize to last 3 months
SO as to save on the cost of handling/storage @agadid raising producer prices unduly
at the expense of consumers. In addition, MinigteDeclarations and Presidential
Decrees are commonly used in setting purchasingeprby the NCPB, controlling
exports/imports and providing subsidies to agrigalt inputs like seeds and fertilizers as
in 2008 and 2013.

The medium to long term strategies on food secargyenshrined in the National
Food and Nutritional Security Policy and the Kenyasion 2030, respectively
(Government of Kenya, 2011b). The former seeksddress the link between food
security and poverty reductitnand the National Cereals and Produce Board (NG$B)
expected to maintain strategic reserves for fodfistparticularly maize, to be released to
the market during grain shortages.

Under the Vision 2030 framework, the flagship pctgerelated to addressing food
security issues include: (i) the enactment of asobdated agricultural reform bill to
harmonize and rationalize contradictory developmesgulatory, licensing, processing

and marketing of agricultural parastatals; (ii)tifezer-cost reduction investment; (iii)

Food and nutrition security refers to a situatidreve all people, at all times, have physical armhemic
access to sufficient, safe and nutritious food tetitheir dietary needs and food preferences factine
and healthy life (FAO).
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establishment of disease-free zones; (iv) landraster plan and Arid and Semi Arid
Lands (ASAL) development programme to bring ondioml acres under irrigation.

The other sector specific policy relating to naéibfood security is the National
Rice Development Strategy (NRDS) 2008-2018 which tha objective of doubling rice
production in both rain-fed and irrigated condisoby 2018. Under this strategy, the
government seeks to expand the area under raiaffddrrigated rice, reduce field and
storage losses of rice, improve farmers' accessedit and high quality inputs, improve
farmers’ access to certified rice seed, and proaatigsory extension support services.
2.4  Overview of the Energy and Petroleum Sub-Sector
2.4.1 Characteristics and Performance

The petroleum sub-sector is broadly divided int@e¢h categories namely:
upstream (exploration and production), mid-streatarége, refining and transportation)
and down-stream (supply and distribution). Midstneand downstream operations are
usually combinedThe history of oil marketing in Kenya began in 19f18ing colonial
times, with the main imports being kerosene andrlan gasoline. Royal Dutch Shell
established the first depot at Shimanzi area in ksa Island.

The energy and petroleum sector plays a criticé in the socio-economic
development of Kenya's economy. Petroleum andredggtconstitute the main sources
of commercial energy and are the main drivers & &tonomy. The energy and
petroleum sector relies wholly on importation ofide oil used in the transport sector,
power generation, commercial and industrial sectansl domestic use by households

(Table 2-4).
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In 2014, the road transport, aviation and industa@anmercial use account for the
largest proportions of petroleum products at 7@® ¢ent, 13.5 per cent and 11.5 per
cent, respectively (Government of Kenya, 2015)th&t same time, the agriculture, retail
and road transport, rail transport, power genematinod government consumptions all
registered increases in consumption. The otheroecexperienced declines in
consumption of petroleum products during the saer®g.

Table 2-4: Consumption of Petroleum by Sectors (pezent)

Consumer 2007 | 2008 | 2009 |2010 |2011 |2012 |2013| 2014
Category
Agriculture 1.81 1.18| 0.73| 0.89| 0.79| 0.62| 0.77| 0.92

Retail pump outlets
and road transport 50.3251.36| 56.80| 62.29| 55.98| 61.43|69.41| 70.88

Rail transport 0.53 0.43| 0.23| 0.01| 0.19| 0.32| 0.38| 0.40
Marine N/A| 0.03] 0.20| 0.42| 0.69| 0.36| 0.67| 0.47
Tourism 0.377 0.26| 0.23] 0.20| 0.20f 0.17| 0.15| 0.13
Aviation 20.37| 18.10| 16.38| 16.48| 17.26| 18.28| 14.90| 13.47

Power generation 12.8111.50| 10.29| 7.92| 8.52| 3.26| 1.73| 2.51

Industrial and

commercial 13.10 15.38| 15.76| 11.64| 16.39| 15.56| 12.47| 11.46
Government 0.27 0.40, 0.52| 0.42| 054 0354 0.19| 0.24
Balancing item 043 1.36| -1.13| -0.27| -0.56| -0.36| -0.69| -0.47

Source: Government of Kenya, 2013a

The demand for petroleum products has been incrgasier the last three years.
The total demand has increased from 3,697.7 thousannes in 2012 to 3,939.5
thousand tonnes in 2014. In terms of consumptiontyipge of fuel; light diesel oill,
aviation spirit, motor spirit and fuel oil are thest highly consumed in Kenya (Table 2-
5). Kerosene is used for cooking and lighting, esdly for the rural and urban poor
households and as a substitute for wood fuel. Thesysene is subsidized due to its

implications on consumption and household welfare.
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Table 2-5: Petroleum Consumption by Category (perent)

Type 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Liquefied petroleum gas 248 2.69| 2.07| 2.33| 2.37| 2.57| 2.48| 3.79
Motor spirit (super and

regular) 11.774 12.17| 12.79| 15.86| 14.57| 17.00| 20.68| 22.94
Aviation fuel 20.54) 17.93| 15.85| 14.40| 17.46| 18.49| 14.78| 13.50
llluminating kerosene 8.41 7.81| 9.22| 8.39| 6.99| 8.49| 7.91| 7.62
Light diesel oil 35.80 36.42| 39.22| 40.29| 37.89| 40.85| 42.75| 43.70
Heavy diesel oil 1.29 0.96| 0.66| 0.66| 0.72| 0.57| 0.50| 0.07
Fuel oll 19.71| 22.02| 20.20| 18.07| 20.01| 12.01| 9.91| 8.33

Source: Government of Kenya, 2013a

The country is a net importer of petroleum prodwetsch account for 20 to 25

per cent of the national total import bill (Goveramt of Kenya, 20158J. Both quantities

and values of imported petroleum products have heemasing in the recent past as

shown in the Table 2-6.

Table 2-6: Value of Imports and Exports of Petrolem Products (Ksh millions)

Year 2010 2011 2012 2013 2014

Imports

Crude oil 72,598 124,042 68,086 41,037 -

Petroleum fuels 119,462 196,649 237,700 248,687 292,515
Lubricating oils 123 0 6 7 0
Lubricating greases 8,596 17,058 21,130 25,643 40,631
Total 200,780 337,749 326,922 315,374 333,146
Domestic Exports

Petroleum fuels 1,83b 2,642 1,093 647 204
Lubricating oils 471 1,741 39 0 1
Lubricating greases 2,308 3,371 2,685 735 106
Total 4,614 7,754 3,817 1,382 310.3
Re-Exports

Petroleum fuels 3,979 4,825 4,825 9,395 46,545
Lubricating oils 51 2 2 - -

Lubricating greases 2,072 3,179 4,733 1,108 426
Total 6,102 8,006 9,560 10,504 46,970
Total Exports 10,716 15,760 13,377 11,885 47,281
Net Balance 190,064 321,989 313,544 303,489 285,865

Source: Government of Kenya, 2015

13 Commercial reserves of petroleum were discoveneNdrthern Kenya in March, 2012. Subsequently,

this has elicited renewed government efforts tcettgy adequate petroleum production capacity anglgup
infrastructure to meet market requirements to mtetincreasing demand for petroleum products lpcal
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Total quantities expanded by 11.7 per cent, whidue increased by 17.6 per cent
between 2013 and 2014, whereas the total impdrtrioiteased by 5.6 per cent in 2014
(Government of Kenya, 2015).

The domestic market is largely oligopolistic wittveo 55 per cent being
controlled by three main oil marketing companiemaly Shell, Total and Kenol/Kobil
during the year 2014. During the year, 71companiee licensed to import petroleum
products and 176 marketed petroleum products idoneestic market.

There exists pro-cyclical movement of internatiocralde oil prices and domestic
prices for petroleum products in Kenya (Figure 2F@)r instance, when the international
price of crude oil rose by 46 per cent from US$062per barrel in December 2006 to
US$ 90.60 per barrel in December 2007, the dompsties increased.

Figure 2-6: Crude and pump price trends 2007 — 2014
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¥ The leading companies include, are Shell, Totahdiiobil, Qil Libya, Chevron and the National Oil
Corporation of Kenya (NOCK), in which the governrhewns 50 per cent of share capital.
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When the international prices rose to about US$deiObarrel in August 2008,
domestic prices for super and diesel increasede#is Momestic prices reduced when the
international prices plummeted to less than US$®p0larch 2009. Imported petroleum
products are paid for in the United States Dollate depreciation of the Kenya shilling
against the US Dollar therefore negates any dromtgrnational crude oil prices and
maintains high prices for the imports.

2.4.2 Institutional and Regulatory Reforms in the Bergy Sector

According to Government of Kenya (2004b), strudtarad regulatory reforms in
the energy sector in Kenya began after mid 1996kowing the enactment of the
Electric Power Act 1997, the Sessional Paper Naf. 2004 and the Energy Act No 12 of
2006. These legislations provided the legal baers liberalization of procurement,
distribution and pricing of energy-related produatsKenya. More specifically, the
petroleum sub-sector was regulated by the Petrol@xploration and production) Act
1994 and the Petroleum Development Fund Act Nd.1081.

The Energy Act No. 12 of 2006 consolidated all langkating to energy and
provided for the establishment of the Energy RegeyaCommission (ERC) as a single
sector regulatory agency. The Act states in Sech) (i) that the objectives and
functions of ERC include regulating importation,peration, transportation, refining,
storage and sale of petroleum and petroleum predddie Commission also issues
construction permits for all petroleum related liies including pipelines, refinery, bulk
storage facility or retail dispensing site undetidle 90 of the Energy Act No. 12 of
2006. The Act further requires full compliance wehvironmental, health and safety

control measures by operators and prohibits aduiter of petroleum products. The
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reforms have over the period enabled increasedgerigector participation in further
development of the sector. The impetus for additiceforms in the sector has been
boosted following the unveiling of the national d®pment blueprint, Kenya Vision
2030 and the promulgation of the Constitution oinia in 2010 both of which have
placed the sector at the centre of driving Kenga@nomic growth and development.

The key players in the petroleum sector include Mieistry of Energy and
Petroleum, the Kenya Petroleum Refineries Ltd (KPRthe Energy Regulatory
Commission (ERC), the Kenya Pipeline Company (KP&) the National Oil
Corporation of Kenya (NOCK). KPRL is responsible fwocessing 1.6 million tonnes of
crude oil which meets about 50 per cent of thelldeanand. The 50 per cent balance of
local demand is met through importation of refirpedroleum productsThe importation
of crude oil is coordinated by the Ministry of Eggrthrough an Open Tender System
(OTS) in which all licensed importers are requitegarticipate through legal notice No.
197 of 2 December 2003. The Ministry coordinates anothes @3F importation of 35
per cent of refined products in which all licenssmmpanies are entitled to participate.
The companies are allowed to import the balancgéSoper cent of refined oil on their
own outside the tender system. However, the refimesibeen converted into an import
and storage terminal following recommendations fitbin ERC (Government of Kenya,
2015). In addition, KPC is responsible for openataf the oil pipeline system for the
transportation and storage of petroleum productsilewNOCK is responsible for
petroleum exploration and fuel marketing.

The Energy Regulatory Commission regulates theepraf petroleum and related

products through Legal Notice No. 196 under thergnépetroleum pricing) Regulations
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of 2010. The law provides for setting the maximurnolesale and the retail prices of
petroleum products at a wholesale depot or retapahsing site through an agreed
formula™. The price regulations, which started during thenth of December 2010, are
set for a month running from 15th to 14th of théofeing month. The intention is to
afford importers recovery of their costs, while @msg fair prices to consumers.
However, the discovery of oil in northern Kenya dhd neighboring countries is likely
to change the reliance on imported oil used indbmestic economy. Delloite (2013)
observes that the discovery of hydrocarbons withéregion, specifically the discovery
of oil in Uganda in 2006 and natural gas deposit§anzania, has brought new stimulus
and hope of harnessing the power of the industryeteefit the local people. However,
whether these new discoveries will help reduce statilize domestic oil prices remains
a fundamental question.
2.5 Historical Episodes of Food and Qil Price Shés in Kenya
2.5.1 Episodes of Food Price Shocks

There have been positive and negative effects tdreal agricultural and food
price shocks in the Kenyan economy. The posititeces have mainly been experienced
in the coffee and tea sub-sectors, whereby houdghobmes increased following the

rise in international market prices. Apparentlye structure of Kenya's export sector is

15 For retail site, the price for Super Petrol, Reg#latrol, Kerosene, and Automotive Diesel is set in
accordance with the following formula:

Pr=Pw+mr+z Where: -

Pr = the maximum retail price of Super Petrol, RagRetrol, Kerosene, or Automotive Diesel applleab
in shillings per liter,

Pw = the maximum wholesale price for Petrol, RegBlktrol, Kerosene, or Automotive Diesel

mr = the allowable maximum retail gross marginets s

z = the delivery rate from the nearest wholesafmtito a retail dispensing site in shillings pégrias
determined.
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predominantly composed of primary agricultural coodities, mainly tea, coffee and

horticulture. Therefore domestic prices are quiténgrable to fluctuations in world

prices. Thus, according to various editions of @coic surveys, export growth has been
highly erratic since independence. The export egsmihave been fluctuating and are
based on a few traditional primary products.

During the period 1976-79, there was a major falgliobal production of coffee
and a rise in international prices following themdme of Brazilian coffee crop by frost.
The economy benefited from expenditure tax earnargs the improved terms of trade
following the quadrupling of coffee prices. At tkame time, the prices of tea were also
temporarily high. Bevanet al., (1989) notes that the gain in terms of trade was
equivalent to a third of the GDP recorded in 19T7Be increase in earnings accrued
directly to private sector agents and tea farmespecially considering that the
government did not impose a windfall tax. This wadike other coffee producing
countries which raised substantial revenues frompodxtax proceeds. They further
suggest that the coffee boom had two major impactthe economy. First, the income
windfall encouraged savings, private investment ahdnges in the use of resources
between activities which had major implicationsGiDP changes. Secondly, it led to
redistribution of incomes from tradable to non-ahlé sectors, as well as from rural to
urban areas due to the foreign exchange contraineegt the time. The coffee farmers
received windfall incomes. Consequently, this rdigeeir expenditures for both tradable
and non-tradable items leading to increased dompsties and generating large rents in
the urban sector. In this way, some of the inconmadfalls were transferred from the

country-sides to urban areas.
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Kimuyu (2005) points out the second but short-livedffee and tea booms in
1986. However, this did not have the dramatic ¢$fessociated with the earlier one and
the government introduced a progressive coffeetdastabilize prices. The period post
the year 2000 was characterized by hikes and liblah commodity prices occasioned
by various factors as indicated in Figure 2-7.

Figure 2-7: Price indices of selected food and agultural commodities (2000=100)
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Source: FAO, 201%ttp://www.databank.worldbank.oralata/reports.aspx? Accessed
on 6th April, 2015

Roache (2010) notes that the global food price mm@rés observed between
2003 and 2008, widely attributed to demand and Isufgactors, adversely affected
Kenya's economy. Rapsomanikis (2009) attributesgaifcant contribution from the
demand side to rapid increase in per capita indonttee emerging economies, as well as
increased demand for livestock feeds and bio-furetieveloped countries. On the supply
side, the key factors were the protracted adveesgtver conditions in some major food

producing countries, and a decrease in productiwiginly reflecting the secular fall in
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the real price of agricultural output, which, innuhad lowered incentives for investing
in this sector. The same factors led to price esicas during the period 2010 — 2012.

In response to the 2007-2008 food price shocksemorents adopted different
strategies depending on whether a country was toadtsupplier or buyer as well as the
nature of existing social protection programmeshasvn in Figure 2-8.

Figure 2-8: National responses to food price hikesnd food insecurity, 2004°

Implemented price controls/

provided consumer subsidies |"'16

Implemented export

restrictions ‘ 31

Used food

grain stocks ‘ 31

Reduced taxes
on food grains

Economy-wide measures

Used school feeding ‘ 45

Handed out food
rations/stamps

Number of countries that have

Used food-for-work

programmes | 28

Existing social protection
programmes

Provided cash

transfers ‘ 41

Source: Compilation based on World Bank online rimfation, extracted March 2015.
http://siteresources. world bank.org/NEWS/Resaireng_chart_apr08.pdf.
Meijerink, et al., (2009) observe that the Kenya government reactatie food

price surges using direct market intervention messunotably lowering import taxes,

imposition of export bans and direct price contrd@sibsequently, the Price Control

(Essential Goods) Act 2011 was enacted to regulateestic market prices of essential

commodities, including major cereals and oil prdadudn the bid to make them

affordable and protect the livelihoods of the pand vulnerable in the wake of the global

16 Not all countries that are considered food insedyyrehe FAO and/or the WFP have taken measures.
There are 91 countries that are reported to haentantervention measures. These include 37 incAfril

in East Asia and the Pacific, 17 in Eastern Eutame Central Asia, 9 in the Middle East and Northic¥,

8 in South Asia and 9 in Latin America and the Glaean.
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financial crisis and post-election violence. Thehest measures adopted by the
government included agricultural input subsidy pamgmes to increase production and
stimulate supply response (Government of Kenya3aIHHowever, these measures have
been criticized by local producers and tradersfdding to stimulate private investment
in agricultural production.

However, there has been a persistent decline arnational food prices since
2012. According to the World Bank’s Food Price #a(June, 2015), the international
prices of all key commodities declined to differenttents. For instance, international
wheat prices dropped by 20 per cent, sugar by P8qre, maize by 6 per cent, rice by 18
per cent and Soya beans by 11 per cent. The drgmices has been attributed to
improvements in productions in both exporting angparting countries and rise in
international reserves. Apparently, Kenya is aimgiorter of these commodities.
2.5.2 Episodes of Oil Price Shocks

The major global oil price shocks that affected detit Kenyan prices can be
described in terms of five major episodes, namadydil embargo of 1973-1974 imposed
by the Organization of Petroleum Exporting Cousti®PEC), the Iranian revolution of
1978-1979, the Iran-lraq war which started in 198@, first Persian Gulf War of 1990-
91, and the global fuel price spike of 2007-20@8A(l 2007). Hamilton (2003a) suggests
that all major fluctuations in the global oil precean be attributed to disruptions in the
production and supply in international markets geiged by political, economic and

unforeseen natural events (see Figure 2-9).
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Figure 2-9: Crude QOil Prices 1970 - 2010
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The first oil crisis started in October 1973 wheamipers of OPEC proclaimed an
oil embargo which instigated the rise of the Araldight prices from US$ 1.84 per barrel
in 1972 to US$ 10.77 per barrel in 1$74Hammes and Wills, 2005). The oil price
shocks passed on to the Kenyan economy and adyeaffelcted foreign exchange
reserves coupled with fiscal deficit financing andreased import bills. The crisis was a
major factor for the shift of policy to quantitagivmport restrictions, import-substitution,
deeper foreign exchange controls, and the strengig®f the Price Control Act in 1972,
ostensibly to align the price control system whk tountry’s income policy and control
of wages (Government of Kenya, 1986).

According to Hamilton (2003b), the second oil @isiccurred in 1978/1979
following the Iranian revolution and internatiormmaices rose to nearly US$ 40 per barrel

from nearly US$ 10 per barrel. Iran had appared#fied the 1973-1974 Arab states

71 barrel is equivalent to approximately 158.%ktof crude oil (OECD Fact book 2011-2012).
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embargo and increased oil production, and it wageeencing big public protests. The
protests spread to the oil industry and the sthie37,000 workers, employed in the
nationalized oil refineries, led to reduction iguction from 6 million barrels per day to
about 1.5 million barrels per day (about 7 per aénworld production). This was further
prolonged into early 1980s following the Irag -nravar which reduced global oil
production. These, together with other domesti¢ofa¢c put many countries, including
Kenya's economy under recessionary pressure.

Thereafter, prices declined gradually. In 1986, dbaArabia substantially
increased its oil production, whereas the US andof® reduced their demands.
According to Rasmussen and Roitman (2011), oilepdaollapsed and greatly benefitted
oil consuming countries, including developing coiast like Kenya, which also
coincided with the implementation of the structuagjustment programmes favouring
government expenditure cuts and price de-contralimthe economy.

The first gulf crisis in 1990 sparked off anothdmosk which raised the
international prices to a new peak. Crude oil @istarted to decline in 1997 due to the
impact of the Asian financial crisis and internafibprices remained under US$ 25 per
barrel. Thereafter, prices started to rise in 1998en OPEC countries reduced
productions and tightened crude oil stocks. Howevieere was a short-lived sharp
reduction in prices during the period 2001 and 2B0@the prices remained above US$
30 per barrel due to expectation of the war in blagng the first quarter of 2003. In late
August 2005, the Hurricane Katrina hit the eastsvast of the US Gulf of Mexico,
which is a major producer of crude oil and inteiorzl prices subsequently rose to US$

60 per barrel.
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Following increased demand for oil in emerging enuores, especially China,
international prices remained high during the y&&@6 and 2007 and rose to US$ 96.50
per barrel. The price trend was attributed to ssEvViactors including depreciation of the
US dollar, geo-politics of Asia and the Middle Eastd the global financial crunch.

Killian and Vega (2011) stated that crude oil psiceurpassed the distinctive
US$ 100 per barrel level in early 2008, and rosa tew all time peak of US$ 150 per
barrel in July 2008. However, prices fell to US$pD barrel at the beginning of the year
2009 due to reduced demand following the onsehefdlobal financial crisis. Later in
the year, prices stabilized to a range of US$ 7 @8$ 80 per barrel, before rising to
US$120 a barrel in March 2012 (Samw, al., 2012). Due to the direct effects of
international price swings in the domestic econothg, government enacted the Legal
Notice No. 196 under the Energy (Petroleum priciRRggulations 2010 in a bid to
smooth domestic petroleum prices from internatigmade shocks and cushion investors
from possible losses.

The above historical account indicate that inteomal price swings of
international food and crude oil prices are widedflected in domestic prices in Kenya.
Hence, a profound theoretical understanding andceged empirical evidences of how
world food and crude oil price signals are transeuitto the domestic economy and
understanding the distributional effects price gemnis essential. The next chapter is
dedicated to the theoretical and empirical reviefsghe international and domestic

market price transmission mechanisms undertakémgrstudy.
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CHAPTER THREE
LITERATURE REVIEW
3.1 Introduction

This chapter contains four sections: the introdurgttheoretical literature on pass-
through elasticity of price transmission, theomtiliterature on import demand models
and previous empirical studies. The aim is to peva comprehensive review of the
foundations of the theories and methods behinditv@ture on price transmission and
market integration. Together, these form the bdsiscomprehending how external
market price signals can influence domestic magpkiees.

It may be recalled that the first and second objestof this study are to estimate
the substitutability between domestic and imponpedducts and the degree to which
changes in international food and oil prices asngmitted to the domestic market,
respectively. The linkages between prices of ingp@md domestic products, and by
extension the factor prices and incomes, is broémbked into from the pass-through
elasticity and the import demand approaches. Thadp explores how upstream prices
or those quoted in higher markets affect thoseowel markets with special focus on
price transmission and the law of one price (L¥4Pjjhe indicators for price transmission
are measured in terms of transmission elasticilibs. latter is defined as the percentage
change in the price in one market given a one eet change in price in another market.
The price transmission elasticity is important endting the extent of market integration

(Minot, 2011). A review of empirical techniques,cliading correlation coefficient,

'8 OP says that foreign and domestic prices of amodity are equal when both are expressed in the
same currency and adjusted for transaction costs.
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regression, co-integration and causality, and veatdo regression (VAR) models is
carried out. The evolution of analytical techniquedargely motivated by criticisms
labeled against some of the assumptions made wrateyus methods. For instance,
evidence about non-linearity contrary to the asgionpof linearity in price series and
new information, including the role of market powéransactions costs, trade flow
information about prices, and variations in daémfrencies inspire new researches.

Subsequently, the theoretical literatures on implernand models are reviewed.
Import demand models estimate import demand eiisticor the degree to which
imported and domestically produced goods substdangeanother in demand. The choice
of the import demand approach is motivated by #eson that international trade may
reinforce or offset demand shocks including prefeeeshocks, tastes and government
expenses depending on the nature of trade betweemtres. The neoclassical trade
theories, the Keynesian framework, and the newetthdory, provide the framework for
the review of import demands in international trdiderature. According to the trade
theories, the demand for imports can be modeleadguslative incomes and prices in a
market economy. The elasticity estimates are crup@ameter inputs into the
computable general equilibrium model, which is @fd used to address the other
objectives of this thesis.

Specifically, there is greater focus on the imperfgubstitute model, which is
more suitable in the context of this thesis. Unlike perfect substitute models, the
former takes into account the cross-hauling of potgl whereby the same commodities
are exported and imported by the same country samebusly. If this was not the case,

then each country would specialize in either imipgror exporting a particular good at a
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given time period. Hence, in the case of impersedistitute model, the law of one price
need not hold. In actual sense, demand for impertdetermined by several factors,
including preference factors such as product dssigizes and durability, as well as
foreign prices, incomes and availability of foreiggxchange. However, detailed

discussions on these are outside the scope ah#ésss.
3.2  Theoretical Literature Review

3.2.1 Price Transmission and the Law of One Price

The analyses of price relationships began with €44918) who introduced the
concept of purchasing power parity (PPP), implythgt national prices are equal at
aggregate levels when expressed in the units oEomanon currency. An integral part of
the PPP is the law of one price (LOP) in which widlial commodity prices, in spatially
separated markets, are equal when adjusted forgfor@urrency exchange rates and
transportation costs (Baffles, 1991; Mohanty, et H98). Furthermore, Ardeni (1989)
noted that when there is disparity between theeprian opportunity for arbitrage arises,
and arbitrageurs will actively seek profit by treereng goods from lower to high priced
markets, until prices are equalized in the respectiarket¥’.

Mathematically, the PPP and LOP can be expresseimh a&gtuation (3.1) in

absolute ternfd

PE =PI A EM oo (3.1)

19 The 9th edition of the Concise Oxford Dictionat@95) defines arbitrage as buying and selling ekt

or bills of exchange to take advantage of varyiriggs in different markets.

% From a mathematical standpoint, the models betw&2h and PPP are interchangeable, where LOP
concentrates on price of a particular good fronoaerall basket of goods that comprises the prigelle
which is tested by PPP.
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whereP? andPtf are domestic and foreign price levels respectivﬁﬁ/ Tis the exchange
rate between the domestic and foreign currency suakcript “t” refers to the time
period. If equation (3.1) does not hold, then aparfunity for arbitrage exists. The
relative version of the PPP examines the relatenegntage changes in aggregate price

levels over time, and expressed as equation (3.2).

UAPE = YAPT + WAEI oo (3.2).

Later on, the Enke-Samuelson-Takayama-Judge (ESGdjlibrium model
postulate that when a commodity is sold in competiforeign and domestic markets,
full price transmission of prices take place andiate from each other by the amount of
transfer costs, when converted to a common currgeyikuzuno and Ogundari,
2013Y%. The ESTJ model predicts market integration thhoehanges in supply and
demand conditions in one market, which affect trase therefore, prices in other
markets. In consequence, equilibria are restoredutfn spatial arbitrage. Thus, by
causing prices in different markets to convergbitia@ge ensures that commaodities trade
in the same price in all markets.

Fossati,et al. (2007) note that trade between two regions takeeplunder the
assumption of perfect competition, if the imporicprplus transport cost equals the
export price. Such markets are said to be fullggrated into one, if a price change in the
export market induces an equal change in the imparkef®. Baffes and Ajwad (2001)
argued that incomplete price transmission also medwue to high transaction costs as a

result of poor transport and communication infrastinre and policy distortions

%L The ESTJ model was developed by Enke (1951); Saomél952); and Takayama and Judge (1971).
22 A market is an area within which the price of anooodity tends to be uniform. Where allowance is
made for transportation costs, market integratédars to adherence to the law of one price (Stigle@69).
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introduced by government interventions in the forwhglomestic price controls, import
tariffs, quotas and subsidies.

Furthermore, Sextoret al. (1991) indicate poor state of physical infrastouet
transport and communication services also givetaosiarge marketing margins. This is
because they raise the costs of delivering importedmodities to the domestic market
for consumption, and insulate domestic markets finoneases in international prices.
Under these circumstances, changes in world markets are not fully transmitted to
domestic prices and economic agents partially adjisshifts in world supply and
demand (Tayloret al, 2001; Taylor, 2003). Moreover, Badiane and Skivgl998)
argue that non-competitive trade practices, suabligepolistic behaviour and collusion
among domestic traders, have the tendency to nrainigher price differences between
international and domestic prices than those detemaby transfer costs.

3.2.2 Econometric Approaches to Price Transmission
@ Simple Regression and Correlation Coefficient Analysis

The simple regression and correlation coefficiemdlgsis are among the oldest
methods used in studying price transmission (Derd®95). In these methods, a high
correlation coefficient between domestic and iraéional prices indicates co-movement
of the prices and is a sign of an efficient marketcording to Amikuzuno and Ogundari
(2013), bivariate correlation models (BCM) test tbe existence of LOP. The model
measures the degree of market integration and aement of a set of prices when
transfer costs are held constant. For instanceyamepR and B are two sets of prices in

markets (i) and (j), respectively which are conadcby trade for a homogenous
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commodity and (t) is the time period, the corr@aticoefficient (r) is obtained by

equation (3.3).

cov(pt {
r = (p i ) SO (3.3).
Jvar(p})var(p{)

On the other hand, the bivariate regression maod@#M) of price transmission
and market integration are commonly specified iuatign (3.4) (Amikuzuno and

Ogundari, 2013).

Pl = Bo+ Babl + BaTe + BsRe + €povveeeereeeeeeeeeeeeeeeeeeeeeeeeee e (3.4).
where B and B are the prices in markets (i) and (j) respectivehd can either be
differenced or in logarithmic form.Tis transaction cost and; Benotes other factors
influencing prices. Th@'s are the coefficients to be estimated. The twikata are taken
to be perfectly integrated if
B1 = B2 =1andB, = 0.

However, static models have certain fundamentaitdinons which make them
inappropriate, although they are easy to estimateguonly price data. To begin, their
assumption about stationary price behaviour anddfigansactions costs makes them
underestimate the extent of market integration @tarand Li, 2002; Baulch, 1997,
Fackler and Goodwin, 2001). In addition, static eleddo not consider non-linearity in
market relationships due to arbitrage conditiongisyachronized price cycles,
discontinuous trade and non stationary transfetscdhese assumptions render linear
representations and models not useful and inascufahally, the coefficients can

sometimes be high, even if no trade exists betwleenwo markets, if the prices in the
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two markets are affected by the same factors, nam#ation and seasonal movements
(Timmer, 1974; Golleti and Babu, 1994).
(b) The Dynamic Models

Fackler and Goodwin (2001) refer to dynamic marké&tgration models as the
dynamic time-series properties of data. They argo@ contrary to stationarity
assumption in static models, market prices areequiten non-stationary in time series
analysis. This implies that they randomly drift apahen disturbed rather than return to
a mean value. Thus, the best estimates for futticegare the current prices. Under the
circumstances, a given pair of non-stationary e may have a statistically significant
relationship, yet they are actually unrelated t@heather when a large sample is
considered. Tayloet al. (2001) portend that dynamic market integration aet®@ccount
for the dynamic nature of prices and transactiostby lagging dependent variables in
their specifications. Hence, unlike the static appghes that merely investigate whether
markets are integrated or segmented, the dynamilcaai& go further by estimating the
speeds of price adjustment. The commonly used diygnamdels in market integration
analysis are presented as follows:
0] Granger Causality Tests

Granger (1969) causality test shows whether theigsetransmission of prices
between two markets and the direction of the cays#l such transmission. For instance,
considering two priceg’ andp’/ for two markets (i) and (j), respectively’ is said to
granger-cause’ if both current and lagged values pf improve the accuracy of
forecastingp’ (Judgegt al, 1988). Conventional Granger causality modelsstated as

in equations (3.5) and (3.6).
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Pl = S @ Dl XRe B DL F it v (3.5).

Ptj =Y L ck Dl + 2R, dy 'pg_k F e (3.6).
whereptandp’ stand for prices in the domestic market (i) arel ititernational market
(), respectively. The unknown parameterg, b, c, and d, are the corresponding
coefficients of thek-th included lagged prices (k = 1, 2, ...... ., N) angdand g;;
represent unobservable serially independent mahatks. Equation (3.5) postulates that
current prices in country i op is related to past values of itself as well as tfi@ountry
j orp’/ and (3.6) postulates a similar behaviour for theablep-.

Gupta and Mueller (1982) distinguish four possitdeisal directions between (i)
and (j) which can be identified from the grangemsadity model. First, the unidirectional
causality in which market i uses information fromanket j in the price formation process,
whereas market i does not use the correspondingetiaformation from market i. Thus,
(j) granger causes (i) but (i) does not grangesedy) in this case), b, #0 but),c, =0
in equations (3.5) and (3.6), respectively. Secdhd, converse also holds, that is (i)
granger causes (j) but (j) does not granger caus€hjs implies thad’ ¢, # 0 but Y b,
=0 in equations (3.5) and (3.6), respectively. Thespnce of unidirectional causality
signifies informational inefficiency and provides apportunity for extra-normal profits
from arbitrage. Third, is the feedback or bilatecausality which occurs whehn ay,

Y. by, Yc, and) d, are all different from zero in both regressionsthis case, each
market employs equivalent information from otherrke&in forming price expectations
and information from one market cannot be profigabkploited in the other market.

Lastly, when no market uses information from anlyeot the markets are independent
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and in this case} b, and ) c, are both equal to zero. Independence of markets is
possible when transfer costs between them arelptively high.

However, Witzke,et al. (2011) noted that the granger causality approach i
criticized by many authors for neglecting non-stadirity of time series data and that it
merely suggests the presence of integration betiveemarkets if shocks are transferred
between them. In addition, it does not capturediinding forces behind the direction of
causality, or the magnitude of the coefficientdhed market prices. Besides, Fackler and
Goodwin (2001) question the validity of the leaddalag causality assumption on
grounds of the dynamics in the price adjustmenthl vaispect to the existence of delivery
lags.

(i) Ravallion and Timmer Models of Market Integration

In Ravallion’s (1986) model, several small markats linked to one large central
market. In this model, market integration is tedbydexamining whether the price of a
commodity in a given producer market is influendsdits price in the central market.
The current price of the commodity in the periphenarket is regressed on its lags and
on the current and lagged prices of the centraketailhe variant of Ravallion’s model
is shown in equation (3.7).

Py = X721 Qi Pie—j + Xjobij Pre—j + CiXit F Eipereenriiiiiiiiiic (3.7).
foralli=2,3,...... , N.ja bj and ¢ represent parameter estimates, j (j= 1, 2,.).., n
stands for the lag length and aenote a vector of other factors that influendegsr in

the local markets. Ib;;= 0, market segmentation exists, since the pricesarket (1)
does not influence those for market (i). On theeothand, ifb;;= 1, immediate

transmission of price shocks take place. Thusgtigen “strong” short run integration if
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bip= 1 anda;; = b;; = 0 for anyj > O (the lagged prices have no influence). In aoaljt
“weaker” short run market integration exists Mfi_; a;; + X7_ob;; = 0, that is, the
effects of the lagged price in the central marked the lagged price itself cancel each
other out in general. Hence, for the long run iraéign to be existent, the equivalence of
equation (3.8) holds.
T @i+ XT20Dif = L (3.8).

In the Timmer's (1987) model, the assumption is endtat the central market
price is predetermined relative to the regional ketprices. The model makes two
modifications to the Ravallion model: first, takitige logarithm of the prices and second,
using a single lag rather than six as is the cagh fRavallion (1986). Timmer's
specification is shown in equation (3.9).

Pl = Co(pt — piy) 4+ (Co + CL)pis 4 Coalioi + ¥ Xit + €irennneeiieieenns (3.9).
It is assumed that= 0, while G + G;; and G; represent the contributions to the history of
current prices in the central and regional marketspectively. However, Witzket al.
(2011) casts doubt on whether international comtyadarkets are spatially integrated
based on these models.
(i)  Impulse Response Functions

Impulse Response Functions (IRFs) refer to thectffef exogenous shocks to the
variables in the moving average representation of/AR system (Sims, 1980).
Considering a system of k prices, the set of impuksponses can be represented in
equation (3.10).

Pt+n = Zfzo mk et+n_k. .......................................................................... (3.10).
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where t is time, n is the period ahead, k = (0,.1,2,) indicates lagged periodB,,,, is
the vector of pricesm, is the K coefficient matrix of the MA representation and
represent the unit shocks in the variables in ylséesn.

According to Goodwin and Piggot (2001), IRFs examvhether a price series
converges quickly after an exogenous shock orTiais, if an exogenous shock to prices
in one market evokes an equilibrating responséenprices of the other market, the two
markets can be deemed to be integrated. HowevEs fjRovide a very general view of
market integration and can as well be interpretedeither dynamic disequilibrium
adjustments or equilibrium adjustments to ongoinganges in the economic
fundamentals. It is therefore difficult to identifiye correct interpretation using price data
alone (Goodwinet al.,1999).

(iv)  Cointegration Models

Following Ravallion’s (1986) seminal work, cointagpon models are used to
estimate and test long run equilibrium relationshigetween nonstationary variables
(Engle and Granger, 1987 and Johansen, 1991). Ddelmpresuppose that observable
variables, which exhibit nonstationary behaviorjnten long-run relationships and that
the residuals of their cointegrating equation amienary (Mohanty,et al, 1998).
Cointegraton models are based on the Law of Oree PILOP), which is the fundamental
theoretical basis for price transmission and mairkkegration (Perman, 1991). The LOP
can be written as equation (3.11).

Pl P S e a e e 13).
where p, and p represent the prices of commodities in the worldketaand the

domestic market respectively, andrepresents the transaction costs associated with
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importing or exporting the commodity. According Eguation (3.11), the gap between
the international and the domestic prices of a codity is to be smaller than or equal to
the transaction costs involved.

Rapsomanikis,et al. (2003) explain that when spatial arbitrage occuhg
difference between the prices in the two marketventmwards the transaction cost.
When a shock hits one of the markets, the pricéisamespective markets may drift apart
initially. This is because the shocks may not lmgmitted instantaneously to other
markets due to delays in transport. In the long-arbitration makes it possible for the
prices to converge given the underlying long runildazyium relationship.

According to Prakash (2011he co-integration of a pair of markets occursri€gs
in the markets converge in the long run towardsLfb®. Supposéwo pricespsy; andpy, in
spatially separated markets, contain stochastitdsreand are integrated of the same
order, say I(d). Then the prices are considerdzbtoointegrated there exists some value
B such thaequation (3.12) is integrated of order zero.

Pt = B2t = Hieeeeereennnnniiaaaiaaeaeaeeeeeeeteetesesssss nnnnnsasssann s e aaaaeaaeaeeaaaeeeeeennnnes (3.12).
where  represents the co-integrating vector in the cdstvo price variables ang;
represents the error term. There exists co integréetween the two prices if they move
closely together in the long run although they rdaft apart in the short run.

Cointegration analysis is commonly carried out gsihe Engel and Granger's
(1987) bivariate analyses and the Johansen's (18&lance autoregressive (VAR)
multivariate analyses approach. The analysis dvgrtesting unit roots in the price series
individually under a null hypothesis of unit roofis can be done by using the Dickey-

Fuller (DF) and Augmented Dickey-Fuller - ADF (D&k and Fuller, 1979), or the
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Phillips-Perron - PP (Phillips and Perron, 1988heTEngle and Granger (1987)
procedure involves testing the null hypothesis @fcointegration by applying unit root
tests on the error termy)*> .

Johansen (1991) proposed an alternative approathdtes not suffer from the
above draw-backs, namely the trace test and thénmiax eigen value test for testing co
integrating relations. The trace statistic tests thull hypothesis that there are "r"
cointegrating relations against the alternativénof cointegrating relations. Thus, we test

Ho:K=r
Ha : K=m, wherem>r

To test the existence of cointegration, r is sefakétp zero implying no cointegation and
examine whether the null hypothesis can be rejetitekis is the case, then we conclude
there is atleast one cointegration relationship.tm other hand, the maximum eigen
value tests the null hypothesis that there arectihtegrating relations against the
alternative of "r + 1" cointegrating relations. Bhwve test

Ho:K=r
Ha i K=r+1

So starting with r equals zero, and rejecting thk mypothesis implies that there is only

one possible combination of the nonstationary Wemto yield a stationary process.
According to Nkendah and Nzouessin (2006), if mipg and py, from two

spatially separated markets, respectively are egrated, then the Vector Error

Correction Model (VECM) is represented by equa(i®13).

% Davidson and Mackinon (2004) report that the Rts#Perron test performs worse in finite samples th
the ADF test.
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AP\ _(ta ay _ AP1t—1> (Aplt—k)
<AP2t) _(.Uz) + (az) (P1t-1 = BP2t-1) + Az <AP2t—1 ot Ay ADori +
V1t
(vu) .................................................................................................................. (3.13).

wherevy; and \ represent independently and identically distribudesturbances with
zero mean and constant variance. The operatdenotes that the price variables have
been differenced and are stationary. The parametergained in matricedy. ...... A
measure the short run effects, wiflles the cointegrating parameter that charactetizes
long run equilibrium relationship between the twxes.

Tharcisse and Francois (2013) state that the Iefdlse variables enter the ECM
combined as the single entity,{p - Bp21). This combination reflects the errors or any

deviations from equilibrium and also correspondshi® lagged error term of equation
a
(3.13). In this model, the vect(@z;) contains parameters, usually Ood £ 1, 1 = 1,2,

referred to as error correction coefficients, timgasure the extent of corrections of the
errors that the market initiates by adjustinggmd p: to restore the long run equilibrium
relationship. The speed with which the market retuo its equilibrium depends on how
close the parameter is, to one. In addition, the short run adjustmemésconsistent with
the long run equilibrium relationship, and allowr fassessment of the speed of
adjustment, which shapes the relationship betwleemwo market prices.

Rapsomanikiset al. (2003) support the view that ECM models are siatdibr
testing gradual rather than instantaneous pricasmnégsion and take into account
disruptions of trade and other impediments to markegration over time. Furthermore,
the framework can be used to assess the exterttith\yovernment policies, transaction

costs and other distortions may delay full adjustim® equilibrium in the long run.
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Failure to reject the null hypothesis implies ttreg two prices drift apart in the long run,
and are driven by stochastic trends that are raygstional.

The other test, which is complementary to unit rtedt, is the Kwiatkowski—
Phillips—Schmidt—Shin (KPSS). The latter examiné&thier an observable time series is
stationary around a deterministic trend (Kwiatkowst al, 1992). Nakajimagt al
(2011) argue that by testing both the unit rootdtlgpsis and stationarity hypothesis, one
can distinguish series that appear to be statiofaye a unit root, and whose data is not
sufficiently informative to ensure they are statipnor integrated.

Ardeni (1989) challenged the results of past studiet rely on econometric
models to test the LOP on grounds that the vamsableed in the analysis are non-
stationary. Besides, econometric approaches relysenof information on prices only
and the relationship that exist between price dhfidals and transport costs. Thus, the
factors that affect market integration and pri@smission are not taken into account.
Lastly, transaction costs create a band in whiehpiices move independently of each
other and inhibit direct arbitrage.

(© Switching Regime Regression Models

Switching regime models (SRM) predict the reguhatstructure governing trade
on the basis of information on prices and transpodts (Listorti, 2013). The SRM
models overcome the weaknesses associated witlectiowal tests that rely on price
data alone, without considering the role playedrapsport and transfer costs. By using
information on trade flows, Sextoat al. (1991) studied a market which was linked by

unidirectional trade and developed a switching megimodel in which arbitrage
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conditions may be violated; transport costs aremeséd endogenously. The most
commonly used switching regime models are discussegin below.
(i) The Error Correction Models

The error correction model (ECM) developed by Eraged Granger (1987) is an
extension of the co-integration model that direotigtimates the speed at which a
variable returns to its equilibrium level, afterchange in one or many independent
variables. For instance, if two market price$ &hd B are co-integrated, then the

equilibrium relationship between them can be speEtids equation (3.14).

where 5, is a constant term ang represents the error term. If the latter follows a
autoregressive (AR) process, then equation (3.@kjsh

= B 1 T et (3.15).
wheree; is the error term with mean zero and constantamag. Thus, the equilibrium

relationship between/Rind B can be expressed as equation (3.16).

Pl BP) = By = @1 Cpureeeeeeeeeeeeeeeeeeeeeeee e (3.16).
wheree; is the error term ang._; is the deviation from long run equilibrium calldte
error correction term (ECT). On the other handefers to the measure of the response of
P! and B to deviation from equilibrium. Equation (3.16) iligs that the long run
relationship (co-integration) between the two psidéat is, Pand B is a function of the
autoregressive process

The application of error correction models to pti@smission studies have been
extended to asymmetric error correction (EC), veaoror correction model and

switching vector error correction models (Ihle a@wmon, 2008). For instance, Ackah,
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et al (2012) investigated the nature of price transimis$rom world markets for rice,
maize and groundnuts to domestic market in Ghahay Tound significant and positive
effects of world prices on domestic prices, withamplete pass-through for maize and
rice in the long-run.
(i) Threshold Autoregressive Models

The Threshold Autoregressive (TAR) models take imonsideration the
influence of transaction costs in spatial marketswever, they do not necessarily use
actual transaction costs data in their estimatigAmikuzuno, 2010). The basic
assumption in the TAR models is that prices withwha tendency to return to their long
run equilibrium, if and only if, the price differgals between any two sets of prices
exceed a certain threshold level (Goodwin and Rjgfa01). A classical form of a TAR

model is specified as equation (3.17).

{a'Ape_; + 01 er_yif leeq] < C}}
{a?AP,_; + 0%&,_4if |&,—1] < c}

ap, = {
where A refers to the differencing operator; fefers to the vector of prices being
analyzed, c denotes the value of the thresholdhgivise to the alternative regimes and
&, refers to the variable used to capture the behawbuhe threshold (Juvenal and
Taylor, 2008). There are, however, a few probleinas TAR models fail to address. For
example, transaction costs may differ across settence, the speed of arbitrage may as
well differ across goods. Such a scenario createtear effects at an aggregate level as
argued by Tayloret al, (2001) and Taylor and Taylor, (2004).
(i) Parity Bound Models

The Parity Bound Model (PBM), which was introdudedrice transmission and

market integration analysis by Baulch (1997), takassaction costs into consideration
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and also permits reversal of trade flows to talke@l Overall, these models analyze how
markets are integrated during certain periods aotdim other periods and also how
transfer costs vary between periods. Thus, difteregimes in the PBM model can be
described in terms of the size of price spreadstlamdransfer costs as follows: Assuming
|P,; — P,;| is a price differentialC,, the transfer cost/;; and U,; are additional error
terms inside and outside the parity bounds, respdgt

Regime 1 |P,; — Py:|= Cy, is an efficient arbitrage in which the price difface
between B and B is exactly at the parity bound, where as the fearst is equal to the
market price differential.

Regime 2  |P;; — P,:|= C15- Uy;:. In this regime, the price difference lies insitie
parity bounds. When this happens, transfer costsezkthe inter-market spread and trade
will not therefore take place.

Regime 3 |P;; — Pyt |= C1, + Uye. The price difference lies outside the parity bibun
and the price spreads exceed the transfer cosisiteto trade.

The original PBM model takes the form of a maximiikelihood function and is
specified as in equation (3.18).

L=T M 22+ (A=A = A 2], 3.18).
wherel; and), represent the estimable probabilities of the ntarkéng in regimes 1 and
2 respectively, 1x; - A, represent the probability of the market beingeigime 3.

(iv)  Markov Switching Models

The standard markov-switching model is a non-lirieae series model following

Hamilton (1989). The equations in the model portnay the times series data behave

under different regimes. Supposdasyunobservable state variable assuming the \a@lue
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0 and 1. A simple markov-switching specificationloé autoregressive process fopimya
two-regime case is:
Yi=ap+¢ Y1 +e1:S =0 if system is in regime 1
Yi=aptar+¢ Y1 +ex §=1 if systemis in regime 2
where ¢| < 1 andej;, i = 1,2 are i.i.d. random variables with mean zand variancergzl..
This is a stationary autoregressive (AR(1)) process meana,/(1 — ¢) when $=0
and switches to another regime 2, when & with the AR(1) process having a mean of
(ag + o1)/(1 — ). The model is characterized by two dynamic stmestuprovided
a, # 0 and depends on the value of the state variable s

However, the switching regime models have some ocomndrawbacks.
According to Barret and Li (2002), they do not $litate the speed of price adjustment. In
addition, when trade data is not considered, thalyars suggests lack of market
integration irrespective of its causes. A more amdntal problem associated with
switching regime models is the interpretation thla¢ regime changes depend on
underlying distributional conditions (Fackler anddawin, 2001).
3.2.3 Import Demand Approaches to Price Transmissio
3.2.3.1 Theoretical background

The traditional formulation of import demand modelggests an analysis of
import demand relations based on the consumer ythebidemand. In this model a
household chooses the bundle of consumption gdwatsntaximize his/her utility, and
then allocates the chosen bundle between domégticaduced and imported goods.

According to Bohi (2010), the theory suggests two basic trade modeés

perfect substitute model and the imperfect sulistinodel. The perfect substitute model
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assumes that there is perfect substitution betwekmmestically produced and foreign

goods. This assumption implies that at any givemetperiod, each country can only

either be an exporter or an importer of a tradeddgdhe perfect substitute model is
suitably analyzed using partial equilibrium toolshere the empirical relationships

between international and domestic prices are axahiwhile assuming goods in

guestion are homogeneous and trade in a partigolad is assumed to take place in one
direction.

The imperfect substitute model on the other hasdumes that imported goods
are not perfect substitutes for domestically predugoods. This condition reflects the
fact that the goods market comprises a mix of déimesd foreign goods. Thus, it is
neither filled completely with domestic nor foreignods. Thus, the imperfect substitute
model gives provision for cross-hauling of produetkere similar commodities are
simultaneously exported and imported by the coudtrg to the existence of product
differentiation and aggregations. Algieri (2004)@ncally confirmed that the imperfect
substitute assumption holds for such productserstiort and long run.

International trade literature on how changes mdé& prices of imports affect
domestic prices can be looked at from three broadpectives: first, classical trade
theories consisting of Adam Smith's theory of absohdvantage and Ricardo's theory of
comparative advantage; second the neoclassicad tfa@bries which argue that trade
between two countries take place due to differengefctor endowments. A classic
example of this is the Heckscher-Ohlin theory @fd#; the third and latest are the
contemporary new trade theories or the imperfectpm=iition theories of trade which

comprise increasing returns to trade and prefesefmevarieties (Bathalomew, 2008;
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Xu, 2002). The classical trade theories are gelyebalsed on microeconomic analysis
and focus on how the volume and direction of iraéional trade are affected by changes
in relative prices. The latter are in turn explair®y differences in factor endowments.
The basis for trade between countries accordinddam Smith's theory of absolute
advantage is the differences in the productivityadifour, that is, a country exports the
product in which it has a higher labour producii¥it Bahta and Jooste (2005) note that
if each country could produce one or more commesliait a lower real cost than its
trading partners, then each country will benebinirspecialization in those commaodities
in which it can produce at lower real cost thantheo country. In addition, when
countries are engaged in inter-industry trade bamedomparative advantage, there
seems to be weak synchronization, and the impdcshiacks may be relatively small.
However, if trade is intra-industry in nature, drtiade takes place in differentiated
products, greater trade integration is likely teesgthen synchronization, and shocks in
one country are likely to have greater impactdhmtrading partners' economies (Karimi
and Tavakoli, 2010; Kose and Reizman, 2001).

On its part, the Ricardian theory is based orptireciple of opportunity cost and
says that a country will export the goods and sesvithat it can produce at a lower
opportunity cost in return for imported productsttlit would otherwise produce at a
higher one (Pugel, 2013).This is consistent with Feenstra's (2004) arguntieat it

would still be mutually beneficial for both coursi to trade even if one nation is less

24 According to Adam Smith, all value was determilgdand measured in terms of hours of labour. Thus,
labour productivity is the units of output that anker can produce in 1 hour or alternatively, thenber of
hours that it takes a worker to produce one undutput.

% The opportunity cost of producing more of a prado@ country is the amount of production of thieew
product that is given up and it exists becauseymtiah resources must be shifted from the othedgpebto
this product.
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efficient than the other in the production of battimmodities, so long as differences in
relative costs of production exist. The other framok explaining the basis for

international trade is the Heckscher-Ohlin (H-O)d®lowhich comprises two countries
trading with each other, two goods being produgattitavo factors of production. The H-
O model predicts the pattern of trade based oremifices in factor endowments,
whereby each country will export the good that ustss abundant factor most

intensively®.

Two other theorems are embedded in the H-O modetefational trade. One is
the Stolper-Samuelson theorem developed in 1944hich an increase in the relative
price of a good will increase the real return te tactor used intensively in the
production of that good and reduce the real retortine scarce factor (Bahta and Jooste,
2005; Feenstra, 2004). The other is the Rybcyrmsorem of 1955, where an increase in
a factor endowment will increase the output of ih@ustry using it intensively, and
decrease the output of the other industry throdgimges in commodity and factor prices.
Overall, the gist of these theorems is that intéonal trade has strong distributional
consequences within an economy though price linkaed trade transactions make
some people worse off and others better off.

In the Keynesian framework, relative prices of goadd services tend to be rigid
while employment levels vary across sectors andidst countries and the general idea

is the relationship between income and demandiipoits at the aggregate level.

% The HO model was published in 1991 by Flam anchddas from the original separate article by
Heckscher (1919) and Ohlin's dissertation (1924).
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Under the new trade theories, there exist broakddadges between trade and
income levels as well as the effects of economfescale, product differentiation, and
monopolistic competition on international trade {giman, 1980).

According to Bathalomew (2008), the imperfect cotitpe market effects on
trade can be looked into from three perspectives: Marshallian approach which
assumes constant returns at firm level but incngaseturns at industry level; the
Chamberlain approach which assumes that an indgsingists of many monopolistic
firms and new firms are able to enter the market differentiate their products from
existing firms; and, the Cournot approach whichuasss that a market with only a few
imperfectly competitive firms where each takesdtieers outputs as given.
3.2.3.2 Econometric Approaches to Import Demand Mogls
@ Compensating Variation

Compensating variation (CV) refers to the amountnodney sufficient to
compensate households following price changes taedables the return to the initial
levels of utility (Friedman and Levinsohn, 2002hi§ approach uses household survey
data for the period prior to the on-set of pricer@ases to compute budget shares of
individual commodities or aggregates per housefidtld). Then, it merges this data with
price change data for selected consumption iter)sofi3erved over a specified period of
time. Given a price increment, the higher the buddmre of a household for a given
good or service, the higher the CV. The first-ordpproximation of CV index is shown
in equation (3.19).

AIMCP = T WIAINP, ..o, (3.19).
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where, (i) refers to individual goods (or aggregate the commodity system, C is the
consumption, P the price index, W the budget slaaré,(h) the household.
(b) Net Benefit Ratio

The Net Benefit Ratio (NBR) is a measure of thefedgnce between the
production ratio (PR) and the consumption ratio Y@Rd is used to estimate the impact
of an increase in food prices on household welfaréhe short-run following Deaton
(1989 and 1997. The ratio can be computed for individual commypgiit or aggregates
of commodities. The impact of welfare arising frdood prices surges depends on
several factors including the extent of price traission, whether households are either
net buyers or net sellers of the commodities beiwngstigated, the share of consumer’s
budgets devoted to the items, the extent of owrswomption relative to market
purchases, and the effect of price increases dnwages (Simler and Fox, 2007). The
basic model equation is shown as equation (3.20).

AWR =3 AP (PRI — CRI) oo, (3.20).
where AW" is the resulting change in welfare, expressed psreentage share of total
expenditures of household AP/ is percentage change in commodity (i) priceRi" is
the production ratio an@Ri" is consumption ratio.

(© The General Equilibrium Models
0] The SAM-Price Multiplier Model

A Social Accounting Matrix (SAM) is a representatiof the economy capturing

all transactions and transfers between sectors iasititutions within an economy

(Breisinger,et al.,2009). The SAM provides the conceptual framewarkihg together

% The production ratio is expressed as commodityaless divided by household (h) consumption
expenditure, while consumption ratio refers tordwio of the value of commaodity (i) purchases daddby
household (h) consumption expenditures
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different components of a CGE model and furnisheshmof the data as well. The
external price shocks have both direct and indiedfetcts in a SAM. According to Pyatt
and Round (1985), direct effects are those pertgito the sector, while indirect effects
are those on the other sectors and parts of theoetp These are grouped together into
production and consumption linkages. The directiaddect linkages are added to arrive
at a measure of a shock’s multiplier effect, or eheéent to which a direct effect is
amplified or multiplied by indirect linkage effects

The SAM-price modeling framework is used considrab examine the effects
of various price shocks in Africa (Parra and Wod2d08). A distinguishing feature of
this class of simple general equilibrium modelshist changes in exogenous prices of a
sector affect absolute prices of productive sectbrg leave quantities unaffected.
Another characteristic of the SAM models is thaytlextend the standard Leontief input-
output models by making at least one institutiodagenous (Pyatt, 1988). This added
feature renders analysis to be extended beyondptbéduction accounts to include
consumption accounts.
(i)  The Computable General Equilibrium models™®

The CGE model is an economy-wide framework thatwshdwow a specific
change in the economy impacts other sectors, ngkeinstitutions and focuses on
issues related to resource allocation across diffesupply sectors, relative prices of
goods and factors of production, and welfare levefsdifferent income groups

(Robinson,et al, 1999; Devarajan and Robinson, 2002: and Churoaaed Habel,

% CGE models differ from the SAM in the sense thmt former consist of bahavioral equations which
describe how an economy reacts to changes in pdkcyhnology and/or external shocks. On the other
hand, the SAM simply describes the flow of all emmic activities/transactions of an economy in agiv
year in which economic agents (firms, householdsgovernment) are both buyers and sellers.
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2005). CGE models constitute detailed sectoralko@ans and used in the analysis of
economy-wide effects of price changes in domesitt external markets (Wing, 2004).
In these models, the distributional impact of arggenous shocks to the model works
through the market mechanism (Petersen, 1996).

When a firm changes its demand for factors, thofaarices including wages and
non-labour incomes will be affected (Devarajan dbdlfin, 1998; Hertel, 1990;
Devarajan,et al, 1990). Subsequently, the income levels and is¢ridution across
various households will also be affected. The ckarng the incomes of every household
depend on the composition of the ownership of factoy the households, that is,
unskilled labour, skilled labour, capital or larfglbsequently, household expenditures on
various commodities will be changed. The lattereet distribution of income and
expenditure, and works simultaneously in interteglanarkets.

CGE models can be distinguished from each othen tweo broad approaches i.e.
those based on the homogenous good assumptiortb@s@lthat assume heterogeneity of
products or that imported and domestic goods aneeifact substitutes that is, for
example the Armington-style models (Zang and Vagk20063".

The structural characteristics of CGE models diffemany ways in production
and demand aspects. They differ in terms of sizeproduction sectors, factors of
production, households' levels of incomes, elagtialues, and functional forms and so
on. CGE models can also be categorized into sirsialiec 1-2-3 models, which refer to
one country with two producer sectors and threedgptm more complex dynamic multi-

sector and multi-country models (Devaragatral, 1990).

29 Under the Armington assumption, the same commeslitire simultaneously exported and imported in
the same country, that is, the commodities prodwg®tl imported by the same industry are not seen as
being the same by consumers (Armington, 1969).
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In CGE models, households seek to maximize thditied (U) by choosing the
levels of consumptioncf amongst a set ohj commodities in the economy, depending
on their levels of incomesiM), commodity pricesg) and preferences. On the other hand,
the household may also demand goods and servicgaufposes savings), which are
assumed to be exogenous and constant. In thistb@sagent’s problem is thus shown in
equation (3.21):

Max U(cy, €y wv-., Cp)subject to M < Y5l Pi (Ci 4 Si)vvveeerrveeeeeniieeeniineenns (3.21).
Equation (3.2.1) is an optimization situation arah de expressed as a set of demand
functions defined by different preferences.

When the demand for all buyers equals the suppleall sellers at prevailing
prices in every market simultaneously, equilibrilgrachieved. Thus, final consumption,
demand for intermediate inputs and primary factord savings are the building blocks

for equilibrium or market clearance in CGE modelence, we have equation (3.22):

where y represents the value of gross output of industsy iefers to the intermediate
outputs, ¢ and § represent consumption and savings, respectivalyth&more, the
guantities of primary factoif)(used by all producers must sum to the agent's emeoi

of that factor, ¥f). This condition implies:

wherev refers to primary factor inputs.
When the value of output generated by produgeis(equal to the sum of the

values of the inputs of the) (intermediate goods and) (primary factors employed in
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production, there is zero profit for the agent @idkerl990). This condition is deduced by

minimizing producer profits to zero and rearrangasgn equation (3.24):

p;yj = Z?:l Pl-xl-j - Z?:l Wr U jennnn (324)
There would be an income balance if the represgatagent’'s income equals the value
of producers’ payments to her for the use of prinfactors that she owns and hires out.

Thus, we have equation (3.25).

The assumption made is that the endowment of tipeesentative agent is fixed
whenever a general equilibrium prevails.

Under zero profit conditions, the absolute valugmiducers’ profits is minimized
to zero in a general equilibrium. The excess denfandtions that specify the per-unit
excess profit, that is, excess of price over uafitc(A") in each industry sector, can be

written as equation (3.26):

A]ﬂ: p; — A] H?zl(Pi/ﬁij)'Bij H?zl(Wf/ij)yfj .............................................. (3)26

Similarly, the income balance condition can be rdten in terms of the excess of

income over returns to the agent’s endowment ohary factors, A™) as equation (3.27):

According to Hertel (1997 and 2012), the supplypaiticular commodities equals
their demand taking into account imports and expart a general equilibrium
framework. Similarly, the total revenue generated & productive sector is exactly
exhausted by payments to factors of productionhWagard to households, the incomes
accruing to particular household groups are entuskd up in consumption of goods and

services, payment of taxes, transfers to other éfmlds or in savings, whereas total
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government revenue from direct and indirect tasesqual to government consumption
expenditures, transfer to households plus govertnsawings. The total savings
(including foreign savings) equals total investnsesund finally the total current receipts
of foreign exchange (including borrowing) equahtaarnings.

As stated by Sen (1963), there are four possibleranelosures in CGE models,
namely ‘Keynesian’, ‘Kaldorian’, ‘Johansen’ and &Skical’. In the Keynesian closure,
full-employment of labour is not mandatory and eoyphent is endogenous. In the
Kaldorian closure, factors of production are natdpga equal amounts to their marginal
value of productivity, whereas real savings aretsetdjust to total investment targets
through changes in income distribution. In the dslea closure, public expenditure is
endogenous and public savings fill the gap betweergenous investment and other
sources of savings given the level of governmentnmae. Finally, in the classical
closure, prices are perfectly flexible. There ishihty of factors and investments are
endogenous and adjust in accordance with totalabtaisavings.

Bandara (1991) argues that the choice of a clodepends on how the CGE
modeler views the functioning of the economy. Thwisen the modeler does not believe
in planned investments or where there exists fibibof factors and prices, he will
adopt the classical closure. Likewise, if theresestructural rigidities in the economy,
the Keynesian or Kaldorian closures are favourestailed theoretical shortcomings and
technical compromises of CGEs are reflected in iptesv studies (Robinson, 1989 and

Hertel, 1990).
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3.3  Empirical Literature Review
3.3.1 Literature on Partial Equilibrium Models

There is a large body of literature on price tralssion and import demand
elasticities in developed, developing and leastetigped countries. Resource literature
predicts an ambiguous effect of commodity boomdomg-run growth. Balassa (1983)
studied responses to external shocks in Sub-Sahanaca. Many countries make
adjustments, including reductions in imports in tieke of declining economic growth
rates. Furthermore, the magnitudes of effects téraal shocks in an economy depend
on its level of openness to the global marketsté®aand Torvik, 1998). The integration
of markets is an indicator of the extent to whidheg products are tradeable in separate
markets (Taylor and Taylor, 2004). Hence, the amslgf price transmission is necessary
to inform trade policy and provide insights intowhto respond to volatility of domestic
prices (Minot, 2012).

The empirical studies by Deaton and Miller (199&) Africa, which used vector
autoregressive (VAR) models, found that higher camity prices significantly raised
household incomes in the short run. Furthermore, study by Raddatz (2007) on
external shocks and output variability in low ina@eountries found that external shocks
can only explain a small fraction of the outputigace of a typical low-income country.
It is notable that the purposes of these studie® wet to estimate long-run effects of
commodity booms. Hence, long run effects beyond ltbezon of the VAR models
remained unexplored in the literature.

Arndt, et al (2008) carried out short-run net benefit rati@algsis for fuel and

food price increases in Mozambique. The resulteatd that urban households and those
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in the southern region are more vulnerable to fpode increases. In the overall, rural
households, particularly in the north and centeatgof the country, gained by virtue of
being net sellers of agricultural products. Theclion and magnitudes of the effects of a
price increase depend on whether the householdnist uyer or a net seller of the

commodity in question.

According to Abbott and Battisti (2011), there &egiations in price transmission
pattern elasticities among developing and less Idped countries. For instance, the
elasticities range from almost zero in China touwally full transmission in Brazil. In the
African continent, domestic market prices in coigstlike Nigeria and Ethiopia appear
to be closely linked to those of world markets. @® contrary, other countries,
especially those within the Eastern African regisimpw limited and/or lagged responses,
suggesting that world market pressures get resisttom domestic market institutions.
The study also identified certain patterns suchmash greater price transmission for
highly traded commodities like rice, compared tn+ti@dable ones like millet and
sorghum, and higher price transmission rates fquomndependent countries including
rice in Burkina Faso, Niger, Malawi, Senegal, Matid Uganda; maize in Uganda and

Malawi; and, wheat in Ethiopia.

Benfica (2012) used the Compensation Variation petfo assess the short-run
effects of higher prices on different income groupsural and urban areas of Malawi.
The results indicated that urban households, pdatily the poorest, are the most
severely affected both in the aggregate and foodswoption. In rural areas, relatively
better off households are more negatively affedtgdoverall price increases, but the

poorest suffering the most with food price shockkwever, this model focuses
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exclusively on the consumption side, and the mageg of the effects depend on the
weight of the individual commodities in total hobs&l expenditures (budget shares) and

the size of the price changes of those commodtitigsall households face.

Baltzer (2013) studied price transmission from imé¢ional to domestic markets
in 14 developing countries for maize, rice and widaing the global food crisis in
2007/08. The results were grouped into four braatdgories: (a) free market economies
or well-integrated and open agricultural economibsit is, Brazil and South Africa
exhibited relatively large degrees of price trarssian; (b) exporting stabilizers, namely
India and China showed reductions in price transioms, while Vietham exhibited
strong pass-through of international prices despieort restrictions; (c) net importers,
namely Bangladesh, Egypt, Kenya, Mozambique andce@dnshowed mixed results.
Bangladesh contained low domestic rice prices, avildmestic prices in the rest of the
countries rose rapidly and stayed high even affterctisis and (d) isolated countries or
those poorly integrated in cereals markets (Etlippiigeria, Malawi and Zambia) also
experienced rapid increases in domestic pricesiguhe crisis contrary to expectations.
The study attributes variations in the price traission patterns across countries to
divergences in application of price stabilizatiomligies, public policy failures,

incomplete market integration and coinciding domeestocks.

Reviewing evidences of potential impacts of higferyd prices in sub-saharan
Africa, Wodon and Zaman (2008) found that the paoe likely to be significantly
affected. For example, in West and Central Afri@eb0 per cent price rise in cereals
could increase, in the short term, the share ofé¢ha poverty by 4.4 per cent. When

potential gains for producers are factored in,lteadcount index would still increase by
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2.5 percentage points. This is in line with earliesults by Christiansen and Demery
(2007) that higher food prices are likely to in@egoverty levels in many African
countries, even after countervailing wage changespaoductivity effects are taken into

account.

Most countries in Africa encountered commodity erinicreases which were
relatively lower than the world market prices, g{cEthiopia and Malawi (Minot, 2012;
Baltzer, 2013). This suggests that other factorsides world market prices affected
domestic prices. Similarly, Bensost, al (2008) argued that domestic or regional factors
were responsible for the rising food prices in Wigr-or instance, they can be attributed
to spill-over effects from harvest shortfalls oglher prices in neighbouring Kenya, rather

than by the global food crisis.

Minot (2012) examined the patterns and trends wdfprice volatility for 15
African countries, including Kenya during the csigieriod 2007 - 2010. The study failed
to find evidence of increased volatility contrary views that food price volatilities
increased during the crisis period. The resultshef study further indicated that price
volatility was lower for processed and tradabled®dhan for non-tradable foods; the
volatility was lower in the bigger than in smalkewns. Finally; maize price volatility
was actually higher in countries with the most \actinterventions to stabilize maize
prices. The study recommended greater attentionldHme given to lowering the high
level of food prices in the region, rather than éoivg price volatilities. In addition,
regional trade in food items can play an importate in reducing food price volatility;

thus, price stabilization efforts on traditionabéts may be counterproductive. The study,
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however, only looked at food items unlike this teewhich also considers non-food

items like fuel in the analysis.

Previous studies for the Eastern African regioml@shed that food prices often
show a different pattern and fluctuate more thanwilorld prices. For instance, the study
by Karugia,et al. (2013) evaluated the price trends for staplesany& and other Eastern
African countries, using a partial equilibrium meth The study established that
domestic regional prices correlate more with eatterothan with world prices, and the
influence of world price developments is relativetynall compared to regional
developments in maize, wheat and beans.

Mwega (1993) utilized an error correction modelkestimate demand elasticities
for aggregate imports and its components in Kenyer dhe period 1964-1991 and
ascertained low elasticities for relative price aedl income aggregate import demands
in the short-run. The study argues that policied threctly increase export earnings and
access to external capital inflows bring about dargnpacts on import volumes than
those that concentrate exclusively on aggregateaddrand exchange rate management.
However, the study assumes perfect import subshittty like previous econometric
studies. The other limitation is the high levebgfgregation of import categories in which
food, beverages and tobacco are lumped together.

Leyaro (2009) analyzed the effect of commodity @rithanges on household
consumption in Tanzania during the period 1990002W@sing Deaton's method based on
unit prices and household budget shares, the latéeused to evaluate the distributional
impacts of the relative commodity price changesconsumer welfare in terms of

compensating variation. The results indicate pimeeases reduced household welfare
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especially the poor households in rural Tanzante $tudy further shows that tariff
reductions tend to offset welfare losses of alldshwold groups, particularly the non-poor,
and the urban poor who benefit relatively more.

Mutua (2013) investigated the distributional consmwes of fuel taxes and
estimated the welfare losses due to price incraasiag the compensating variation (CV)
method with data from the National Energy Survey2003°. The study specifically
looked into the pricing and taxation regime for ivas categories of fuel across
households and compared welfare changes betweeh &) 2009. Households were
disaggregated into three categories, namely lowddiaiand high income as well rural
and urban households.

The major findings of the study were that dometties, levies and other levies
comprise about 26 per cent of the final price adl§uin Kenya. In addition, the low
income households incurred the greatest welfareefogor kerosene (82.8 per cent)
compared to the 21.2 per cent for the high incomesaholds. Transport fuels accounted
for the highest losses for the middle income gr@up.2 per cent). Besides, rural
households experienced the highest losses (61.degnéy compared to urban households
(22.2 per cent) for kerosene. For petrol motois B.5 per cent and 3.4 per cent for rural
and urban households respectively. Overall, rucaiskholds had 74.9 per cent welfare
loss compared to 33.2 per cent urban.

However, like other partial equilibrium methodsg tompensating variation used
in the analysis does not take into account theeplickages with other sectors and

sources of incomes and substitutability of produmtshouseholds. For instance, price

%0 The CV corresponds to the monetary resourcesmthist be given to a household after a price changet fto
maintain the same level of utility prior to thegaichange.
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hike may reduce use of a commodity, hence utibiyt, the alternative commodity also
gives a household some utility, thus the welfarenges may be under or over estimated.
This may be the case for rural households who wiker have wider choices for
alternative sources of energy. It also lumps togrethe welfare analysis as the result of
changes in domestic fuel prices due to changasénnational prices, domestic taxes and
inflation.

Besides, unlike this thesis which analyzes immedmt short run effects, the
welfare changes were analyzed for the period 2Q@089, which is a long time-frame.
The weakness with the long period analysis is ithaty not be possible to trace out the
same households for which welfare changes are begagured.

Furthermore, it is not possible to directly comptre welfare losses for rural and
urban households because of the large disparitiescomes between the two groups.
Thus, although the rural households may get 7% 4@a compensation of their original
incomes, compared to 33.2 per cent for high incgnogep, the latter's' package could in
fact be higher in absolute terms. Finally, the gtiudnped households into two major
groupings, namely urban and rural households. dfitye there exist income disparities
even within the poor and non poor households.

With regard to social protection interventions, Mea and Kiriti (2013) studied
the role of social protection on the welfare ofnarable groups in Kenya. The study
established that social protection in the form®©gbhans and Vulnerable Children Cash
Transfers (OVCST) and OIld Persons Cash TransfelCQRrogrammes reduced the
veracity of economic shocks by households. Besithesstudy highlights the inadequacy

of the interventions both in terms of cash and cage. However, the study focused on
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the existing beneficiaries and does not take caegwe of the diversities of the
beneficiary groups.

Ikiara (2013) looked into cash transfer as an umsant for food security in
Kenya. The study noted that the existing cash teanmogrammes are inadequate and
unsustainable in addressing food insecurity amdreg ulnerable groups in Kenya.
Unlike this thesis, the study only looks at vulrelity from the food security perspective
disregarding the various causes and drivers of foedcurity. It also uses a qualitative
approach and therefore unable to tease out thebdisbnal consequences of economic
shocks across various household categories.

3.3.2 Review of General Equilibrium Studies

CGE models have been applied to analyze a wideerah§elds including fiscal
policy and optimal taxation, trade policy, incomistdbution, sector development like
agriculture and environmental issues (Chumacero Halel, 2005). The approaches
depend on the inter-relation between CGE and tleeonmodel, and types of data used.
Bourgignon, et al, (2006) and Davies (2004) present the applicatamivantages and
disadvantages of these applications. So far, eoapistudies focusing on the effects of
global price shocks on household incomes and ppwertieveloping countries are few
due to data limitations.

In Africa, Sahn,et al, (1996) analyzed the impact of adjustment padicia
Kenya and other poor African countries using a Q@d&del. Their results showed that
adjustment policies improve income distribution adw not adversely affect the poor
where such policies are implemented and sustaledever, for Kenya, the percentage

of the very poor increased from 10 per cent to d4gent between 1981 and 1992 and the
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disparities in income levels also increased. lalrareas, the GINI ratio increased from
0.4 in 1981- 1982 to 0.49 in 1992. A major shorteagrof the study is that it assumed
Walrasian conditions in which individual economigeats optimize behaviour in a
market economy, which is not relevant in develomognomies like Kenya.

Arndt, et al, (2008) analyzed the rising impact of world eryeagnd food prices
for rural and urban households in different regionMozambique, using a short-run net
benefit analysis and a longer-term CGE analysi® Jtady assumed three closure rules
to capture the macroeconomic dimensions of theemimck. The first closure was fixed
government recurrent expenditure and fiscal defishereby, public savings or
investments, adjusts to align revenues with taotpkeaditures. In the second is a savings
closure, which maintains the balance in the ovesallings—investment account. In this
closure, the household and enterprise savings eate$ixed and investment adjusts to
changes in incomes and fiscal deficit to ensure ttha level of investment and savings
are equal. The third closure is a flexible excharage which adjusts to maintain a fixed
level of foreign savings. In other words, the em#&trbalance is held fixed in foreign
currency. The study found that rural wages risatnet to urban wages, particularly in
response to positive food price shocks. Thus, tuakeholds are less affected compared
to their urban counterparts. Overall, the studyctates from the analysis that energy
price increases are the principal driver of povertyboth rural and urban zones in
Mozambique. However, a major draw-back of the Mdzi@an model is that it assumes a
Walrasian general equilibrium approach and igndinespresence of structural rigidities
like missing or inefficient markets as well as intmidy of some factors of production

which exist in low income economies.
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In Kenya, there are studies that explored the tffed Kenyan policies on
household incomes using CGE models. For instaheestudy by Tyler and Akinboade
(1992) examined the allocative and distributionadpacts of structural adjustment
programmes on poor households. The authors castiegolicy simulations to establish
the effects of changes in exchange rates, investarghagricultural productivity. All the
three policy simulations reduced poverty levelst tne income distributions remained
fairly stable. However, the study primarily focused medium to long-term measures
and a rather outdated data set. On the contraiy,sthdy focuses on the immediate
effects of food and crude oil price shocks usingtieely more updated data sets.

Furthermore, Semboja (1994) used a CGE model tluaeathe impacts of the
second oil price shock of 1979 and subsequent griaxgpolicies on economic activities
and the balance of payments in Kenya. The simulatiadicated increases in energy
prices and domestic energy consumption levelsdthtian, the results showed that the
terms of trade deteriorated, the balance of paysndeficit increased, and growth in
national income fell. However, the study was lirditey the use of a single household
model which falls short of being a good analyticall for measuring income distribution
effects of energy price increases.

Karingi and Siriwardana (2003) simulated the efeat the oil price shock and
the coffee boom facing Kenya in the mid-1970s udimg Kenya general equilibrium
1976 data base. The study used a combination afdfative terms of trade shock arising
from the oil-price increases through a 12 per agerease in world manufacturing import
prices and a 25 per cent increase in world agticalliexport prices, which represents the

positive terms of trade shocks from the export b@snthe reference experiment against
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which evaluations were carried out. The study glsantified the effects of higher import
tariffs and indirect taxes used by the governmenackling the disequilibrium effects of
the external shocks on the Kenyan agricultural seddverall, the results indicated
expansion of the economy due to the more than ptiopate expansion of agricultural
production and the positive impacts of nominal letwdd incomes arising from higher
export prices outweigh the negative impacts froghhworld import prices. In addition,
rural households involved in agricultural produntidid not experience significantly
larger increases in nominal incomes relative tar tinddan household counterparts.

However, many factors have since changed rendénmgata set fairly outdated.
In addition, unlike this thesis which evaluateshbpbsitive negative price shocks, their
study uses one-way price shocks in the analysiglllyj there have since been major
policy shifts in Kenya's trade policy and limitebkXibilities, especially with regard
raising import tariffs.

Sanchez (2011) analyzed the welfare effects ofl&seg oil prices on oil-
importing countries, notably Kenya, BangladeshSElvador, Nicaragua, Tanzania, and
Thailand for the periods 2002-2005 and 2007-2008amdgua and Kenya, which have
relatively high shares of oil in total imports eséited at 17 per cent and 20 per cent
respectively, were adversely affected. From theltgsoil price boom arising from the
high import bills as well as higher production sofsr exports, led to deterioration of the
countries’ trade balances. In addition, there wedkictions in demand for labour, rising
of unemployment and welfare losses in these casmtA major limitation of the study is

the use of same elasticity values for all the sindries which are structurally different.
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Tlhalefang and Obonye (2013) used a SAM frameworkxamine the welfare
effects of higher prices of internationally tradedergy and food commodities on
economic sectors in Botswana. They found that tfexts of these shocks are heavily
concentrated on very few production sectors, namabriculture, electricity, non-
diamonds mining, water and government sectors. Kewehe major limitation of a
SAM model is that it does not spell out the beharad relationships underlying the
transactions values.

3.4  Overview of Literature Review

The above review of literature yields insights intechanisms of transmission of
prices into the domestic market from internatiomarkets, and the impacts of global
price shocks within the domestic economy and haouldelwelfare. Under perfect
competition, economic theory suggests that pringte import region equal those in the
export region, plus transportation cost (Fossdtgl, 2007). The review further provides
evidence about the extent and speed at which phiaeges are passed from international
to domestic markets, the interdependence amongspénd the indicators of the degree
of market integration.

Different analytical tools for testing co-movemeoit prices have also been
reviewed. The literature indicates that economegahniques have evolved from static
simple regression to dynamic models. However, bl ¢émpirical approaches reviewed
rely on the application of market prices and tramsposts to support the analysis. From
the literature, domestic policy interventions sgiyn affect international price
transmissions for agricultural commodities. Howevempirical evidence is mixed

depending on the methods and the data used.
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The various models used in the analysis of mankigigration though building
upon the limitations of preceding models, have rth@ivn limitations. The major
shortcoming of the initial approaches is the natisharity of price series data which
drift randomly rather than return to a mean valiterahocks. Under these circumstances
the best estimate of the future price is the curpaice. Secondly, static regression
approaches assume instantaneous response to Ipoidessn each market to changes in
other markets. These weaknesses are partly theesafirdiverse results from various
studies. Besides, the econometric models and datése price transmission studies
conducted in SSA vary and so their findings arerofteterogeneous, highlighting several
possible factors driving price transmission.

The consequence is that despite the overall usSslof price transmission and
market integration analysis, the high diversitytie findings and the conclusion and
policy implications drawn from them represent atical weakness. The literature
attributes the differences in the results to fextrlated to variations in data notably
sample sizes, data frequencies and periods of qasioins. In addition, there are
differences in the products covered by the anglysswell as specific models selected

for the analysis.

The general shortcoming of partial equilibrium a@gwhes is the assumption of
perfect substitutability between domestic goods anports. This assumption implies
that two-way trade or cross-hauling at the comnydeéitel does not take place. Thus, if a
good is tradable, the “law of one price” holds anges in world prices should be
completely passed on to domestic prices. In addiRE models ignore the activities and

market-linkages amounting to abstraction from deeanomy.
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In consideration of the shortcomings of partial iBlguum, this study uses a
general equilibrium approach to analyze how charigemternational prices lead to
changes in the demand for factors of production famal goods and subsequently, to
relative changes in household incomes and experditThe CGE approach provides a
comprehensive framework which takes into accounbnemy-wide linkages and
elasticity parameters which define behavioural oesp for all economic agents,
including firms, households and the governmentgaction to external price shocks. The

structure and description of the model are disalissédetail in the next chapter.
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CHAPTER FOUR
METHODOLOGY

4.1  Introduction

This chapter presents the methodology used in Hesid. The modeling
framework combines a CGE model and a Micro-simokatmodel. This combination
allows for the study of the effects of macroecoropulicies at the household level. The
models are integrated by a top-down approach wieagholicy change is simulated in
the CGE model and transmitted into a Micro-simolatmodel which models household
behaviour. The chapter consists of four sectiohs: fationale for the CGE Micro-
simulation model; a description of the Kenya CGEctdisimulation Model; hypothesis
testing; and the model database and implementation.

4.2 Rationale for the CGE- Micro-simulation Model

The CGE-Micro-simulation framework was constructedassess the effects of
international food and crude oil price shocks ia Kenyan economy during the period
2007 - 2008. In the CGE framework, all markets,t@scand industries are modeled
together with corresponding inter-sectoral linkagad economy-wide effects of market
price changes (Robinson, 1989; Wing, 2004).

The choice of the CGE-micro simulation framework $tudying the impacts of
external commodity price shocks is motivated by itteasing interconnectedness and
transmission of shocks globally coupled with theideto establish the effects of these
shocks across agents within the domestic econontys, Tthe model provides a
comprehensive framework to analyze the effectsantiéd prices on domestic market

prices and eventually how these changes affect syageployment, government
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revenues and expenditures and behaviour of howtehbhe model is flexible and can be
adjusted to suit relevant conditions dependinghendtructure and characteristics of an
economy. The flexibility of the model allows forctenological and behavioural
specifications which apply to different agentstimsions and markets distinguished in
the model. For instance, imported and domestiqgaibduced goods are treated as non-
perfect substitutes for each other based on theimgton assumption. In addition, the
model assumes a Linear Expenditure System (LES)tyutfunction, which is
characterized by splitting household consumptigpeexlitures into subsistence and non-
subsistence components. The LES is commonly usedases where subsistence
consumption expenditures constitute a significardrtipn of total household
expenditures. In this framework, each householdimizes its subsistence expenditures
subject to its total consumption expenditure casts.

The CGE application allows for modeling of govermiexpenditure policies
including subsidies and transfer payments and thigects on household incomes and
expenditures. The model also captures the intesdedness between domestic and
global economies, thus making it quite relevanthis particular analysis. In addition, it
makes known the channels through which economicksh@nd subsequent policy
measures ripple through the various sectors oétlemomy. Furthermore, the integration
of macro data with micro household income and edjtere survey data, allows for
simulation of micro-level impacts of changes in ortpprices across various household
categories in the domestic economy.

However, the model has some shortcomings whichldhmiborne in mind when

considering the results. First, the model has #trohs associated with the level of
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aggregation of baseline data and the calibratiacguure which relies on data for a
single year. Thus, whatever anomalies that exighiwithe selected year heavily
influence the model. Secondly, the CGE models, heirt origin and historical
development, are Walrasian or represent a competidiconomy. The Walrasian
assumption ignores the presence of structural itiged like missing or inefficient
markets, as well as immobility of some factors widuction which exist in low income
economies. According to Khan (2004), neither thiyfWWalrasian nor the standard
Keynesian model is likely to capture all the ch&ggstics and attributes of a developing
economy. The other draw-back relates to the difiesi in selecting appropriate
parameter specifications and functional forms whigdtect realities within the economy.
Finally, the model may be prone to the Lucas argitjke other models, in the sense that
it may be naive to predict economic effects basedetationships calibrated using past
data.

Despite the highlighted draw-backs, the framewalpded in this thesis offers a
superior platform for analysis of economy-wide eféeof international commodity price
shocks within the Kenyan economy. In this studyg Keynesian assumptions, which
correspond to the actualities of a developing eoonare considered. Furthermore, the
validity of the simulation results rests on thepgwsitions that the individual components
of the CGE model are based on plausible economationships and equilibrium
assumptions. Besides, the underlying SAM and motata reflect the best possible
economy-wide data presently available in Kenya. déerithe results presented in this

thesis can confidently be considered to reflect twimeght actually happen to the
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economy given the global food and crude oil privecks and policy interventions by the
government.

4.3 The Kenya CGE Model

4.3.1 A Description of the Model

The Kenya CGE Model is constructed from the Globade Analysis Project
(GTAP) model for global trade, production and canption following Hertel (1997Y.
The model captures trade between Kenya and theofébe world, interactions within
the economy and captures changes in the demanfhdtmrs and goods due to price
changes. The CGE model encompasses trade and dranspsts for marketed
commodities and separately allows for consumptidmome-produced goods. The model
is integrated into the micro-simulation model, whtaekes into account the heterogeneity
of households in terms of endowment of factors patterns of consumptidh The
production and consumption decisions are modelederumon-linear optimality
assumptions and are based on profit and utility imeation conditions, respectively.
The production function follows a constant retusrstale (CRS) technology with nested
constant elasticity of substitution (CES) produetionctions.

The factor market is assumed to employ factorsrofipction up to the point
where the marginal revenue product of a particiaeror is equal to its wage income. In
addition, the supply of factors is assumed to kediat national level and fully mobile
across sectors in the economy. The system alsasallor substitution between various

factors of production.

31 The graphical representation of the CGE is preskimt Appendix A, while equations are in Appendix B
2 The micro-simulation model uses the 2005/2006gi@te2d household and budget survey data set.

% The CES was first introduced by Hicks (1932) and tool for analyzing the shares of capital amdia
incomes in a growing economy. It assumes a constamtns-to-scale technology and neutral technokdgi
change.
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With regard to marketed production, producers alledomestic output between
domestic and export markets, given the relativeestt. It is assumed that there is
imperfect transformability between domesticallydsgbods and exported ones expressed
by a constant elasticity of transformation (CET)imiarly, there is imperfect
substitutability between domestically produced andorted products or the Armington
assumption. Hence, domestic firms decide on thecswuof their imports, then based on
the resulting import price, determine the mix oporned and domestic goods to consume
or use in further production.

In this model, households receive their incomesnftbe factors of production
employed through enterprises. They also receivenmectransfer payments from other
institutions such as government and rest of theldvarhe payments include foreign
remittances, foreign aid and household transfemeangs. Households’ incomes are spent
on consumption, savings, income tax payments aadsfer payments to other
households and institutions. The households consump®rted and home-produced
commodities. LES demand function is used to allc#te consumption across
commodities. The enterprises allocate incomes vedeo savings, payment of taxes and
transfers to households.

On its part, the government receives taxes at fiaddvalorem rates and its
consumption is fixed. The taxes which are chargedpecific basis enter the model after
conversion into ad valorem equivalents. In retufme government makes transfer

payments to households and enterprises and thduaddrom government’s income and

3 The producer price of exported goods (called thpoe price) is the world price adjusted by the
exchange rate, export taxes and transaction dostshe other hand, the consumer price of impora#dd
import price) is the world price adjusted by thelange rate and tariffs, plus the transaction questaunit

of import.
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consumption is treated as savings. Given that gowent savings are flexible, the direct
tax rates are fixed in order to bring about govesntrsector closure in the model. This
model provides flexibility in the treatment of gomenent savings and spending, inter-
regional transfers, such as remittances and foregpital incomes, and modeling the
impact of a policy on different categories of hduslds within an economy (Walmsley
and Minor, 2012). A flexible exchange rate is a@dpin the model, whereas the
consumer price index is regarded as numeraire.

The model has a balanced investment-Savings cf8simewhich shocks are
distributed across the components of consumptiah iamestment, while savings are
determined by the balance identity of investmentd gavings. In addition, global
investment flows respond to differences across wmsin rates of returns, with the trade
balance assumed to be endogenous. Capital formigtidred (static model assumption)
and there is uniform change in marginal propensitysave for selected institutions.
Various types of labour are fully employed and nlacross sectors. Land is fully
employed but only used in agriculture. Capital Isodully employed, activity-specific
and does not move across sectors.

The underlying equation system of the Kenya CGErdAgimulation Model has
two kinds of equations. The first part encompaghesaccounting relationships in the
model whereby income receipts and expendituresvefyeagent in the economy are

balanced at equilibrium. The other part consistdeliavioural equations, which are

35 A model closure refers to the choice of what idatned within the model (the endogenous variables)
and what is considered external to the model (ttmgenous variables). Mathematically, it amounts to
ensuring that there are enough independent eqgatioexplain the endogenous variables.
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founded on microeconomic thedfy The latter embrace the behaviour of optimizing
agents in the economy, including the demand funstio
4.3.2 The Elasticity Parameters in the Model
@ The Armington elasticity of substitution

The standard Armington CES function depicts thestexice of imperfect
substitutability between imports and domestic madwput, and among imports from
different countries (Armington, 1969). Imported addmestically produced goods are
said to be non-perfect substitutes when consunmersiader them as being different from
each other, in terms of tastes and or other atggurhis condition holds regardless of
whether the goods are produced by the same industdifferent countries or are
produced by the same technologies (Zang and Va&tikKk006). In the Kenyan CGE
model, the Armington elasticity of substitution aimdport share parameters determine
the extent of price transmission from internatiottathe domestic markets. Thus, when
there is zero substitution between imports and abicadly produced goods and or non
importation of goods, then no international pricsmission takes place in the domestic
markets. Likewise, if there exists high substitntiand high levels of importations
relative to consumption of domestic produce, theceptransmission from international
to domestic markets will be high. In the latter egaworld price shocks alter relative
domestic prices, and affect resource allocationd anonomy-wide effects in the
domestic economy (Petersen, 1996).

In the Kenyan CGE model, the basic idea about thmidgton assumption is

illustrated by equation (4.1).

% See details of the model equations in Appendix B.
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In the equationg represents the substitution elasticity betweendarmmodities; @and

Qm represent the demand for domestically producedrapdrted goods, respectivelyy P
and R, represent respective prices, abgrépresent their partial derivative. In percentage
form, it is presented as equation (4.2).

O B e ettt (4.2).

Pm—Dpa

The prices Pand R, in the model are defined as equations (4.3), (444%) and (4.6).

Pt = Prif T bt (4.3)
e Sl o e el (4.4)
Pob = Py F byeeeneeereeeseeeiseeesse et 0.5
I A e PP OUPPPP (4.6)

where R represents the cost insurance freight price ofonga commodity,
represents the power of the tariff on imported camity, Bo, represents the free-on-
board price of imported commodity,n&, represents the price of the international
transport margin, Prepresents the domestic price of the commodityepresents the
power of the tariff on exported commodity, rtepresents the power of the tax on
production of domestic commodity and, Represents the supply price of domestic
commodity. When Rag = Ps = 0, the value of the elasticity of substitutioetween the
domestic and imported commodities) can be determined from known changes in the
taxes and prices at any two points in time.

According to Jones (2008), the import demand aligts are estimated using the

imperfect substitute demand framework. In suchamé&work, the demand function for
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imports constitutes the level of money income & tdomestic economy; the imported
goods own price; and the price of domestic sulisstuiHence, the demand for countsy
imports from the rest of the world is representgeé@fuation (4.7).

MP = (Y5, PMj, PDy) et (4.7).
whereMPdenotes the quantity of imports demanded by countfyrepresentshe level
of money income in country, PM; represents the domestic currency price paid by
importers in countryi; and PD;, denotes the price of all domestically produced good
within countryi.

Subsequently, the supply of countly imports from the rest of the world can be
represented as equation (4.8).

M§ = GV, PM; [ PD™) oot (4.8).

where M{ denotes the supply of imports from the rest of wweld to countryi; PM*
denotes the price of the rest of the world’s exyaahdPD*the foreign currency price of
all domestically produced goods in the rest of wwld. In which case, the specified
supply function is a positive function of the owrice and a negative function of the
price of domestically produced goods in the expgrtcountry. At equilibrium, the
demand for imports by countryequals the supply of exports to couritfyom the rest of
the world as indicated in equation (4.9).

MP = Moot (4.9).
The supply and the demand for imports is a simallas equation system, and prices
move to equate supply and demand in each time gelmotrade theory, iPD* is the
border price of imports, then their tariff-riddeordestic price is stated as (1}PD*.

Trade enforces some sort of relationship betweendtimestic pricé’D of goods that

101



compete with imports (1+)PD*. Perfect competition means that the relatigmstould
bePD = (1+t)PD*. Thus, the empirical estimation is provided asapn (4.10).

Qi = ajr + BIN[PD™ ;1 (1 4 t;:)] F Eipnvvvveemmemiiiiiiiiieeeiiiiiieee e siiee e (4.10).
where the subscripts and t represent product categories and time respectiv@ly;
represents the logarithm of imports measured imijigs; PD*;.(1 + t;;) represents the
logarithm of the tariff-inclusive priceand, ¢;; the error term. Since the model is
estimated in log-linear form, the coefficieitcan be interpreted as the import price
elasticity of demand. The null hypothesis is thas negative. This suggests that as the
tariff-inclusive price rises, the demand for impoffall. Equation (4.10) is used to
calculate the elasticity of substitution parametesed in this thesis within the Kenya
CGE Micro-simulation Model.

(b) The production function

The production function in this model follows a CR$hnology with nested CES
production functions. Producers choose cost-minimgiznput combinations based on
technical characteristics of production. Sectonaddpction is modeled as a Leontief
function of value added and intermediate inputprofduction. This assumption implies
that the elasticity of substitution between intedmée inputs is equal to zero. Thus,
changes in prices do not influence input quantitgegiired for production when output is
held constant. Further, to generate value addbedulaand capital are combined using a
CES aggregate function. The elasticity parametetha production function are adopted
from the standard GTAP model.

The factors of production, which are land, labond &apital, are assumed to be

fixed in national supply and fully mobile acrossivas sectors in the economy. Further,
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the demand system allows for substitution betweengry factors of production. In this
model, producers demand labour and capital upegtint where the marginal cost of
each of the factors is equal to the correspondewgl$ of their marginal revenue
products. The final products are differentiateddoyntry of origin. Finally, both final
and intermediate demands for goods are satisfies igsted composite demand function
which consists of domestic output and imported pot&lfrom various sources.
(c) The household utility function

The private household demand function in the maldescribed by a household
linear expenditure system (LES). The latter depith® minimum subsistence
requirements of households given total consumpiqrenditures and posits that average
propensities to spend vary with income levels (Mfitison and Shah, 1981; Nganou,
2005). The household's consumption problem undier gbt-up is shown in equation
(4.11).

MaxUp = Y0—1 BenlM(QHpp = VeR)«eeeeeeennreeereeeeiniiieeeeeeaasiiieeeeessnsnneeaeaans (4.112).
subject to the budget constraint provided in equat4.12).

2z (R S <0 B0 ) - FE (4.12).
L LT e SR 13).
In equation (4.11), the subscript (c) represergscttmmodities for which sample data on
prices, quantities, and income are available feraktimation of parametei@H. is the
guantity of the marketed commodity (c) consumedhgyhousehold. The parametegs
and Ben represent the marginal share of consumption spgnftir household (h) on
marketed commodity (c) and subsistence requirermergach marketed commaodity (c)

for household (h), respectively;
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In the equation (4.12) H, represent the household's income & is the composite
market price of commodity consuniédThe Lagrangian for this optimization problem is
presented in equation (4.14).

Max L = Uy + A(EHp = "1 PQr. QHp) oo, (4.14).
Differentiating equation (4.14) with respect @Hc, and rearranging yields equation

(4.15).
QHup = Ve + 5—(“2’;(EH,1 S P T JR A S (4.15).

According to equation (4.15), a household’s spemain individual commodities
is a linear function of the total consumption spegdor incomef H,. Thus, from the
demand function (4.15), household consumption kaas components: the first is the
subsistence consumption and the second is a shdre consumption on total household
expenditure income. Hencg,, represents subsistence quantities, wpilereflects the
relative contribution of each commaodity to househotility after subsistence has been
achieved®. The LES estimations are consistent with the fitmi regarding how the
composition of consumption depends on budget shasesvell as on expenditure
elasticities and income ratios (Frisch, 1959). Galhe the estimated subsistence budget
shares for luxuries tend to be smaller comparethéobudget shares for staple food
products, which are necessary for survival. Thignsmportant characteristic for pricing
policy formulation, because food in general anglstdoods in particular, have a much

larger share of the consumption basket of poor woess than that of wealthier

3" The composite price is the domestic market prigiel py consumers. The composite price differs from
the domestic demand price in that the former inefuldcally produced and imported goods, while &ttt
only includes locally produced goods.

3 The expression in parentheses in equation (4.1p)esents the residual income (supernumerary
income), or luxury expenditures/usages. It is #mainder of income after subtracting expenditureshe
subsistence minima.
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consumers; thus poor consumers will respond mareiblly to price changes. This
assumption is relevant in this study, in which leheds have been categorized into
various income levels.

In addition, the LES specifications provide a mm@alistic model when the level
of aggregation is quite high and when separatenasibns can be done for separate
income classes. According to Williamson and Sh&81), consumer responses to price
changes are relatively flexible in the case of lyxaommodities, such as alcoholic
beverages, poultry and eggs, and non-agricultuwratlg in the case of urban consumers,
but inflexible, for "necessities" such as stapled® meat, vegetables and legumes.
However, the major limitation of the LES specifioas is the imposition of constant
non-negative marginal budget shares across alluoomiss, which is a rather strict
assumption that is unlikely to hold across all cardities or consumers.

4.4  Data and Model Implementation
4.4.1 Data Sources

The data sources used in this thesis include thewing: the social accounting
matrix (SAM) constructed from the GTAP version 8dta base of 2008; the 2005/2006
Kenya Integrated Household Budget Survey (KIHBSj)adeollected by the Kenya
National Bureau of Statistics (Government of Ker3@07b), the World Bank’s World
Integrated Trade Solution (WITS) and previous stsadiThe SAM contains detailed
bilateral trade, transport and protection data attarizing sectoral linkages for Kenya
and the rest of the world during the year 2007. A&/ was modified for the present
study by aggregating the global economy into 1loresy taking into account the major

global suppliers of food and energy products toyeen
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There are 14 sectdfsn the CGE model selected on the basis of a miaabrs,
including contributions to GDP, income generationportance in the consumer food
basket and trade intensity. On the activities sitie, matrix includes payments and
receipts for the 14 sectors. Similar sectoral tldétdiows in the commodity accounts,
which makes the mapping between activities and coditmes easier. Factor accounts in
the baseline data include labour, land and capitakse are disaggregated into nine
different categories; namely, land, agriculturalrkeys, unskilled rural and urban labour,
skilled labour, professional labour, agriculturapital, non-agricultural capital, and
natural resources. Land is used only in agricultimethis model, agricultural capital is
capital used within the food and agricultural sestavhile non-agricultural capital is
employed in non-food and non-agricultural productectivities. Agricultural workers
are employed in farming activities. Unskilled rutabour is employed in value-added
food and agricultural industries, while unskilledban labour is employed in non-
agricultural occupations. Natural resources areoemtents used in the “other
agricultural and natural resource” production astivOther institutions in the SAM
include enterprises, government and the rest oivthréd account.

The main data source for the micro-simulation maesi¢he 2005/06 KIHBS data,
which sampled 13,430 households over a one-yeaododfGovernment of Kenya,
2007b). The household accounts are broadly dig&ibinto rural and urban household

types. The households are further split into sisalr@and urban household types, each

% The 14 sectors are grains; fruits and vegetalilesstock; other agriculture; meat; vegetable diiry
products; other food products; beverages and tabhaegtiles and apparel; energy; other manufacgirin
transport and communications; business service®tmad services.
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comprising hardcore poor, non-hardcore poor andpumt householdd The KIHBS
data is also used to develop shares applied t€@&ie model, to disaggregate the income
and expenditure of the six household types.

Additional data, including trade elasticities, puoton elasticities and household
demand elasticities were also used to fully run @@E-Micro simulation model. In
modeling trade, it is assumed that domesticallgpced and consumed commodities are
imperfect substitutes of similar imported commaaditiand the import elasticities are
econometrically estimated. The data for estimaitimgort elasticities for the period 2007
- 2009 was obtained from the World Bank’s Worldebmated Trade Solution (WITS)
database. For each of the products, data on intpamtities, average tariffs and unit
prices are generated with the latter two used twstroct the tariff-inclusive price. The
data is interacted to generate elasticities fohezfcthe broader product classifications
using equation (4.10). Subsequently, these arbdudggregated into 11 commaodity or
goods sectors, identified in the SAM. The estimakxdticities determine the degree of
price transmission between international and dompsites in the CGE mode

The production elasticity parameters used in th&@@del are drawn from the
GTAP model and other CGE literature for African ecmies. These include factor
substitution elasticities which lie between 0.3 dn#@ especially for agriculture sector.
The household demand elasticities or the LES incantkeprice elasticity parameters are

drawn from Williamson and Shah (1984)The latter are the latest available household

0 According to KNBS (2007), the households whoseraivenonthly consumption expenditures fall below
ksh 1,520 in rural and Ksh 2,913 in urban areagwensidered overall poor. In addition, househualdse
deemed to be hardcore poor if they could not afforcheet their basic food requirements with theialt
expenditure (food and non-food).

*1 The elasticity parameters for the services sectwemsport and communication services, business
services and other services) are adopted from T&RGModel.

2 See LES elasticity parameter estimates for urbadrraral Kenya in Appendix E.
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expenditure elasticities available for Kenya. Fa other regions in the model, consumer
demand is described by the constant differencdastieities (CDE) demand system and
adopted from the GTAP model (Hertel, 1957)
4.4.2 Description of the Baseline Data
@ Production and Consumption Patterns

Key production sectors in Kenya’s economy are “otbervices”, transport and
communications, and “other foods,” which includegessed food products. About 12
per cent of Kenyan production is exported. The expbare of production is highest in
“other agriculture,” which includes coffee and tdarestry, fishing, and the other
manufacturing sector. Furthermore, consumers spérker cent of their budget on food
items, primarily grains and fruits/vegetables (Ball1l). The “other services” sector
accounted for the biggest share of non-food hoddedpending. These services include
expenditures on utilities (water and electricity@ducation and health. Household
dependence on imports in consumption is relatilealy at 11 per cent overall. However,
imports account for notably large shares of houskebonsumption of oil, vegetable oils

and other manufactured products.

“*The CDE function is a generalization of the CEScfiom in which the elasticities of substitution yar
with the cost shares. The differences of the eliis of substitution, however, are constant. Baaoch
(1975).
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Table 4-1: Structure of Consumption and Productionn Kenya

Share in total | Import share of | Sector share

household household in total | Export share
Sector . ) :

consumption | consumption industry of

spending spending value added | production
Grains 11.1 1.9 5.4 1.7
Fruits/Vegetables 18.6 2.2 4.7 13.7
Meat/livestock/poultry 4.8 0.4 1.3 1.3
Other agriculture 8.6 5.2 8.3 39.6
Vegetable oils 0.5 77.8 2.6 1.0
Dairy 4.0 1.8 3.3 7.9
Other foods 9.2 0.0 1.5 3.6
Beverages/tobacco 9.2 1.9 13.1 5.0
Textiles/apparel 5.2 20.3 9.3 3.7
Crude oil 3.5 56.9 0.9 21.5
Other manufacturing 11.3 58.3 6.2 22.7
Transport/communication 2.6 17.6 16.5 18.7
Business services 4.2 7.5 8.0 3.1
Other services 18.4 1.8 18.9 12.9
Total 100.0 100.00

Sources: Government of Kenya, 2007b and autholtsiliedions.
(b) Household I ncomes by Source

To disaggregate the income and expenditure of ithdn@usehold types in the
baseline model, KIHBS data is used to develop shHrat are applied to data on the
single household. This helps preserve the equafitgggregate household income and
expenditure in the original balanced Kenya CGE lukeda. Three types of shares are
developed. KIHBS data on occupations and incomédnsehold members are used to
develop sectoral labour employment shares and holds factor ownership shares.
Results indicate the diversity of labour income rees, with many rural households
drawing income from non-agricultural employment andie urban households receiving

income from agricultural employment (Table 4-2).t®& not available on households’
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ownership of land and capital. A larger share @sthreturns is assumed to accrue to

non-poor households relative to poor and hard-pooe households.

Table 4-2: Sources of Kenyan Household Factor Incog by Household Type, 2007

Rural Urban Urban

hardcore | Rural Rural hardcore | Urban non-
Factor income source| poor poor non-poor | poor poor poor
Land 7.9 8.1 3.6 0.0 0.0 0.0
Natural resources 0.0 0.0 0.8 0.0 0.0 0.7
Rural unskilled laboun 6.3 7.6 6.7 3.5 1.2 1.8
:;Lboir} unskilled 2.6 10.0 14.0 58.6 47.3| 209
Agricultural labour 33.5 25.3 24.2 2.4 3.4 1.8
Skilled labour 0.1 1.1 2.2 1.8 5.6 7.8
Professional labour 0.1 0.6 2.6 0.2 18] 14.6
Agricultural capital 49.7 47.3 46.0 0.0 0.0 0.0
Other capital 0.0 0.0 0.0 33.5 40.6] 525
Total factor income 100.0 100.0 100.0 100.0 100.0] 100.0

Source: Government of Kenya, 2007b and authorcutéations.

(©

Household Expenditures

The KIHBS sampled 13,430 households over a oneqye@aod. Results from the

2005-06 KIHBS show that 46 per cent of Kenyansafrsolutely poor, and 19.1 per cent

are hardcore poor (Government of Kenya, 2007b). d@istribution of income and

expenditure within each classification of housebldldardcore poor, poor and non-poor)

is wide. Table 4-3 reports the mean level of anno#hl expenditure of surveyed

households, their un-weighted per-capita experglitand the standard deviation in per

capita expenditure within each household type.
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Table 4-3: Expenditure by Kenya Households per Annion

Household | Mean household Average Average per capita | Standard
expenditure number of expenditures by deviation
(Kenyan Persons per household
shillings) household (Kenyan shillings)
Rural
Hardcore 42,482.7 7 6,531.01 2,527.42
poor
Poor 74,619.41 6 12,311.50 2,917.57
Non-poor 134,527.10 5 31,647.95 23,423.81
Urban
Hardcore 61,629.68 6 10,082.83 3,857.93
poor
Poor 105,720.10 21,737.95 6,047.03
Non-poor 300,608.90 4 97,172.94  37,045.25

Source: Government of Kenya, 2007b.

(d)

KIHBS data on households’ expenditures by commoditisummed over the
households within each of the six types, to devddadget shares for each of the 14
commodities in each of the six consumption baskeable 4-4). Notably, expenditures
on food comprise a larger share of total expenelitampoor than in non-poor households,

and in rural than in urban households. The valuéotl expenditure accounts for the

Household Expenditures by Commodity

value of home-produced and un-marketed foodstuffs.
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Table 4-4: Budget Shares in Kenyan Household Expeitdre (Percent)

Rural Urban

Sector Hardcore rl\ll:rr(]j-core Non- Hardcore rl\ll:rr(]j-core Non-

poor poor poor poor 000l poor
Grains 24 12 12 13 10 3
Fruits/vegetables 18 19 15 14 11 5
Meat/Livestock 5 6 6 3 5 3
Other Agriculture 2 2 1 1 1 1
Vegetable oil 4 4 2 3 2 1
Dairy 8 9 7 6 5 3
Other proc. Foods 11 11 7 9 7 3
Beverages, tobacc¢ 3 3 3 2 2 2
Textiles, apparel 6 7 11 5 6 6
Energy 4 4 4 5 6 4
Other
manufacturing 4 5 5 4 4 6
Transport,
communication 4 7 2 4 10
Business services 1 1 0 0 0 2
Other services 11 16 20 35 38 53
Total food 73 66 54 50 43 20
Total 100 100 100 100 100 100

Source: Government of Kenya, 2007b

4.4.3 The CGE Model Closure Rules

The purpose of this study is to capture the likeffects of exogenous trade

shocks in order to explore the role for complemsntzolicies. Therefore, the closure

rules imposed closely mimic Kenya's economic comalt, allowing the adjustment to

macro shocks to be spread more evenly across fieeedit components of consumption

and investment. They are described as follows:
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a. The Savings-I nvestment (capital account) closure

The CGE Model employs a balanced savings-investnodpdure in which
adjustment to shocks is distributed across the omepts of consumption and
investment. The savings rate for households isdfizked investment demand is scaled,
thus investment spending is determined by the stiprieate, government and foreign
savings.
b. Foreign trade and current account closure

A flexible exchange rate regime is assumed whilebagl investment flows
respond to differences across countries in ratestofns, with the trade balance assumed
to be endogenous. The current account is fixechatyear 2007 level to allow for
maintenance of a specific balancé payments*. The real exchange rate is the
equilibrating variable of the external balance witked foreign savings to maintain
current account balance. Thus, an increase ingoreavings leads to a fall in exports as
outputs are channeled to domestic markets and is\p@e as consumers switch to
imported commodities, leading to a new equilibriumthe external balance at the new
exogenous higher level of foreign savings.
c. Government account closure

The government collects taxes, makes and receirassfer payments and
purchases goods and services. In this model, gowvarhconsumption expenditures, both
consumption and transfers, are assumed fixed ihtesms. Government revenue is

determined by fixed tax rates, while governmenirggs/is determined residually by the

* This is because the Social Accounting Matrix detse used in the CGE model is benchmarked to the
year 2007.
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gap between government revenue and government romisun expenditures. The
internal balance is fixed at the 2007 level.
d. Factor market closure

For the factor market, all production factors assummed to be fully employed,
whereas labour is mobile across sectors with wemekear markefS. Finally, the model
experiments adapts the model closure to specifgdfiworld prices in major global
suppliers of food and crude oil products, whiclowal for the experiments to define
changes in global energy and food prices.
4.4.4 Other Assumptions

In addition, the following apriori assumptions amade in determining
transmission of prices between international anchekiic prices, and examining the
effects of exogenous trade shocks in the CGE model.
a. Levels and Diversity of Import Elasticities

The aggregate import demand elasticities are faethstic, but differ across
industries. However, the import demand elasticitiethe agricultural sector are expected
to be smaller compared to the others, given that@ture constitutes the largest share of
the Kenyan economy.
b. Price Shocks, Household Demand and I ndustry Output

The higher the import demand elasticities, the éighe degree of substitution,
resulting in more demand for the domestically pamtl products in the event of

increasing world market prices.

“5 It should be noted that any upward/downward movenie wages in the model results could also be
interpreted as downward/upward changes in unemmoyrand underemployment as in the alternative,
labour unemployment closure.
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c. The Mobility of Factors among Sectors

The higher the factor mobility, the lower the pricansmission and subsequent
effects on the domestic market. This is becausea&sing domestic supply in the wake of
rising international prices dampens the increasdoimestic prices. However, the more
immobile the factors are, the less this mechaniamwork. Therefore, sectors that rely
more on unskilled labour are likely to be affectadre by international price changes
compared to those that rely on skilled labour.
d. The Share of Domestic Factor of Production

Sectors could be differentiated according to these of different factors of
production, with different implicit price elasti®@s of factor supply. In case a sector
relies heavily on an inelastic factor, price trarssion is likely to be higher. This is
because with increasing domestic production, tis¢ abproduction would increase more
than it would if there was higher factor supplysticty.
4.4.5 Description of Simulation Experiments

This study focuses on the analysis of the effetglabal food and energy price
shocks on Kenya’s economy. The CGE model is cdidrto a 2007 base SAM. Ideally,
the intention of the modeling effort is to gain igigs into the transmission of
international prices into domestic markets and sgbently analyze how changes in
domestic prices affect production and consumpterisions by firms and households.

The exogenous price shocks are applied to Kenyampmmport sources for
these commodities based on world price scenaripsrenced during the period 2007 —

2008 as shown in Table 4%

“® The major sources for Kenya's imports are coathin Table Appendix D-6. From the table, it nogabl
that major suppliers to Kenya for agricultural dadd products are North America and the Rest of l&/or
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Table 4-5: World Price Scenario during 2007 - 2008

Commaodity Percentage price Percentage price

increase decrease

1. Crude Ol 50 50

2. Fruits and vegetables 40 40

3. Grains 50 50

4. Meat 40 40

5. Other agriculture 40 40

6. Dairy 25 25

7. Other foods 40 40

8. Beverages 25 25

Source: FAO, 2008 and World Energy Outlook, 2008

Both positive and negative price shock simulatians carried in the study to
ascertain the symmetry of the effects of the psivecks in markets and households. The
initial simulations involve positive and negativeogenous shocks on oil and food prices
separately. This is then followed by a combinatidrthe food and oil price shocks to
ascertain the net effects of the internationalebanges. The resulting effects of the
combined simulation form the basis upon which ecaicgpolicy response experiments
are considered and tested.

The last three experiments describe possible gowemh policy responses to
external food and fuel price shocks: an eliminatbmmport tariffs on food and energy,
and compensating household transfer payments éargetthe most affected households.
The two choices are made considering possible séort policy options at the disposal

of policy makers in the wake of unpredicted shocks.

manufactured products are mainly sourced from the?k, East Asia and North America, whereas crude
oil supplies are from Rest of World and evenly sgrén North America, Latin America and Middle East
and North Africa.
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CHAPTER FIVE
STUDY FINDINGS

5.1 Introduction

This chapter presents and discusses the findingjseathesis in accordance with
the stated objectives. The chapter contains estnmtfor elasticity of demand for
imported food and crude oil products and the effextinternational price changes on
domestic market prices and household incomes. Mpert demand elasticity parameters
play a crucial role in the CGE model in determinthg substitutability between imported
and domestic substitutes for Kenya when pricesshoeked in the model. Specifically,
section 5.2 presents the results showing the imgemand elasticity parameters for
various food and oil products. The elasticity esti@s indicate the extent to which
consumers substitute imported for domestic productse wake of external price shocks
given changes in demand and domestic firms’ pradoctThe magnitudes of the
elasticity parameters are compared with those e¥ipus studies which used different
methodologies.

In section 5.3, the results showing the transmissiopositive and negative price
shocks to domestic market prices are presentecmalgized in terms of their magnitudes
and directions across various sectors and houselabtdgories. The changes in domestic
prices are central to the assessment of welfame soch changes influence consumers’
consumption and/or expenditure decisions. The sghesn ends by reporting and
discussing the results from combined internatiailahnd food price shocks described in
Table 4.5 in the previous chapter, which formed lthsis for the choice of the policy

response experiments.
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The last sub-section presents the results of pezfgrolicy response interventions
following the resulting effects of positive combthmternational food and crude oil price
shocks. These include elimination of tariffs on orted products and direct cash
transfers to the households most affected by iatemnal price changes. The study results
form the basis of the recommendations made herein.

5.2  Estimations of Import Substitution Elasticities

The import demand elasticities were estimated usmgtion (4.10) of this thesis
and considered 11 goods sectors selected for tidgy.sThe elasticity parameters denote
the degree to which foreign goods are substituieddmestically produced versions of
the goods in domestic markets following internadioprice changes. Table 5-1 reports
the import demand elasticity estimates for thedda@'s considered in the CGE model. If
the elasticity estimate is between zero and orebsvlute value, the demand for import
can be described as inelastic. This implies tha& demand for import is fairly
unresponsive to changes in prices. If an elastestymate is greater than one, the demand
for import can be described as being elastic grarsive to changes in market prices.

Generally, all the import demand elasticity estiesaare significant and greater
than unity. The elasticity parameters range fromi9Xor textiles and apparels to -2.78
for vegetable oils, with an average of -1.52. Tihiplies that import demand in Kenya is
fairly elastic and when international prices fafhport demand rises by a more than
proportionate amoufit Thus, changes in international prices are litelfjave effects on

the country's trade balance. However, it shoulshdted that import surges are likely to

"It is however debatable as to whether the implastieity estimates are large enough to imply Fos t
possibility.
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occur from price falls depending on whether the @noe elasticities for demand for the
products in the sector are elastic or not.

Table 5-1: Sectoral Import Demand Elasticity Estimaes for Kenya

Sector Sector Description Import Demand t-ratios
Elasticity

1 Grains -1.59 -22.06
2 Fruits and vegetables -1.30 -4.47
3 Meat and Livestock -1.20 -9.15
4 Other agriculture -1.35 -7.86
5 Vegetable oil -2.78 -4.06
6 Dairy -1.20 -9.15
7 Other processed food -1.35 -7.86
8 Beverages and tobacco -1.41 -16.49
9 Textiles and apparels -1.19 -14.91
10 Crude oll -1.90 -7.83
11 Other manufacturing -1.50 -8.95

Source: Author's calculations

The import demand elasticity estimates for the auggisectors differ marginally
across various sectors in accordance with the fiygtothesis. Besides, the elasticity
estimates are mixed and do not reflect diversityvben agricultural and other sectors.
The differences in elasticity of import substitutimay be due to differences in the level
of engagement of multinational presence in theoss@s found by Blonigen and Wesley
(1999) and the level of product differentiation @aiing to Feenstra and Hiau (2004).

The import demand elasticities for agriculture praid are not smaller as
expected. In fact, the sectors that exhibit higletasticity estimates are vegetable oil,
grains and beverages and tobacco. Besides, cruddase demand was expected to be
inelastic, especially in developed countries, appéairly elastic at 1.90. Although the
latter can be considered to be fairly small, thes enainly be attributed to market
distortions arising from government interventionsfiulel imports and distribution that

make import demand appear elastic than the madmadd.
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Furthermore, the elastic nature of the import eldits can be attributed to
homogeneity of the products in question. Generalbmogeneous products tend to have
bigger import elasticities compared to heterogesepioducts following Kee.et al,
2008. In addition, the elastic nature of agricdtysroducts can be attributed to the fact
that substantial amounts of agricultural imports ar the form of aid and depend on
shortages realized from domestic productions.

The results are well within the range of previousr®metric findings for Kenya
and other developing countries (Table 5.2). Foramse, Jones (2008) found the average
import demand elasticity for Kenya as 1.148 while average elasticities for the other
Africa countries ranged between 1 and 1.53. Intaudithe elasticity estimates in this
study seem to be larger than those by Kee, Nicith@larreaga (2008), even though all
the three cases demonstrate the elastic natunepafrt demand in Africa.

Table 5-2: Comparative Results for Import Demand Easticities by other Studies

Study Average price elasticity of demand for
imports
Jones, 2008 -1.148
Kee, Nicita and Olarrega, 2008 -1.114
Faini, Pritchett Clavijo 1988 -1.48
Tegene, 1989 -2.12

Source: Various studies

According to Zang and Varikios (2006), import demhamrlasticities in
econometric literature tend to take elasticity ealin the range of 1 to 3, while pegged at
relatively higher values in CGE models. The WorldnB assumes import demand
elasticity values of between 3 and 6, whereas thAaRsmodel assumes the values in the

range of 1.9 and 5.2 as indicated in Appendix Bbld &-9).
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5.3  Simulation Results for Exogenous Price Shocks
5.3.1 Oil Price Shocks

Two separate simulations are carried out in thigeerment; the first simulation
describes a 50 per cent increase in crude oil pirtehe “rest of world” region, which is
a large oil exporter in the global economy; andgbeond, is a 50 per cent reduction in
the price&®. External price shocks affect oil market pricemtiyh the changes in demand
for refined oil products including gasoline, diedetrosene and jet fuel etc. The results
for both simulations are presented together andpeoisons made regarding the direction
and magnitude of the changes.

@ Effects of exogenous shocks on local market prices

The results showing changes in domestic pricegletted goods and services are
presented in Table 5-3. Being a net importer, ibe of an essential input like oil raises
the cost of production of domestic firms and reduds aggregate demand in the
domestic economy. Consequently, the exchange rapeedates, inflation rises and
unemployment increases. In this case, the modsdrnds a 50 per cent increase crude oil
prices to the domestic market prices, showing dityeiin magnitudes and directions of
the price changes for the various products as avideTable 5-3.

A general observation is that the changes in dampstes for all products are
very small in absolute values. However, there amgnificant changes in the
corresponding domestic product, in this case thproducts. The results indicate a 25.5
per cent increase in the domestic market priceildblbowing a 50 per cent increase in

international market price.

8 An increase in international prices is define@4sositive shock' whereas a decrease is a 'negstinck’
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Table 5-3: Changes in Domestic Market Prices

Commodity Positive price shock | Negative price shock
(%) (%)

Grains -1.46 1.66
Fruits and vegetables -1.11 1.05
Meat and Livestock -1.34 1.16
Other Agriculture -0.7( 0.45
Vegetable oll -1.04 0.48
Dairy -0.73 -0.03
Other processed foods -1.44 1.18
Beverages, tobacco -1.66 1.42
Textiles and apparel -0.46 -0.54
Crude oil 25.51 -39.23
Other manufacturing 0.23 -1.64
Transport and communication 1.v7 -3.86
Business services -2.02 1.84
Other services -0.3p -0.01

Source: Author's simulations

However, although the domestic prices increaseeiverql, there is a less than full
transmission of global price changes to domestickets. This is mainly due to the
relatively low elastic import elasticity of substiiton for crude oil in the Kenyan market
reported in Table 5-1.

The effects of external price shocks on domesticketaprices are central to
household welfare. Specifically, the increase iernmational prices leads to a more than
proportionate decline in the domestic demand foideroil products. Hence, although
domestic prices increase, they do so at a lowerrgtive to the increase in international
prices due to depressed domestic demand. In additie relatively higher changes in
domestic oil prices can be attributed to the highate share of the sector in comparison
with other sectors. From the baseline data, theortnghare of household consumption
spending of crude oil stood at 57 per cent, whetleagxport share of production was 22

per cent.
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Moreover, there is less than full transmission wofelinational oil prices to
domestic market due to government interventionsextisting market distortions within
the sector. For instance, Mutua (2013) establigthatldomestic taxes, levies and other
charges on petroleum products comprise about 2@&qydrof the final domestic market
prices in Kenya. Additionally, kerosene is subsdizdue to consideration of welfare
implications on the rural and urban households. Tierket distortions are largely
attributed to the oligopolistic nature of the madrker oil products as alluded to in
previous chapters.

The effects on domestic prices for the other secéwe marginal and negative,
except for transport and communications and othanufacturing sectors. Meanwhile,
the transport and communication services and ther ehanufacturing sectors experience
positive but less than full transmission of intdro@al price increases. This is because
they are oil intensive sectors and have few domesibstitutes, hence higher domestic
prices.

Contrary to expectations, the increase in inteomadi crude oil prices negatively
affects the domestic prices of agricultural comrtiedj though the changes are marginal.
The likely reason for this is that the rise in migtional prices strongly reduces aggregate
demand in the economy given the elastic naturehef import demand elasticities.
Consequently, domestic prices are pulled down asswuers cut down their
expenditures. On the other hand, agricultural pceds; especially for fruits and
vegetables and other agriculture are motivatedadyce more following the increase in

producer prices which further depress domesticaljural prices.
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With regard to negative price shocks, the effeectsdomestic prices are in the
reverse. In this case, domestic oil prices fall3® per cent following a 50 per cent
reduction in imported prices. It is notable thae teffects are asymmetric with the
negative oil price shock having bigger effects lis@ute terms compared to the positive
shock of similar magnitudes. Similarly, domesticices of textiles and apparels,
manufacturing and transport and communicationsosectall marginally by higher
magnitudes.

On the other hand, the effects on domestic prioeshie other remaining sectors
are mixed. The domestic prices of agricultural cardiies increase marginally due to
increased household demand, arising from improvspodable incomes. However, the
domestic price changes are generally low, taking atcount the relatively low level of
correlation observed between international and atimeil prices. The other potential
reason is that there are very few alternativesntported oil products in the Kenyan
economy and therefore consumers have limited optdrenergy sources to choose from.
(b) Effects of international price changes on relative aggregate imports

Generally, an increase in international oil pridess a negative effect on the
guantities of domestic imports, but the magnituokethe changes on aggregate imports
differ across sectors (Table 5-4). Apparently, 4betors with the highest import demand
elasticities do not necessarily experience thedsgghanges in aggregate imports. For
instance, the biggest fall in imports occur in tteer manufacturing sectors, crude oll,
other agriculture and the other processed foodosecErom the baseline data, these
sectors account for the biggest import share ofsébald consumption spending and

export shares of production.
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Table 5-4: Changes in Relative Aggregate Imports

Commaodity Positive price shock (%) Negative pricelsock (%)
Grains -5.38 8.68
Fruits and vegetables -5.84 10.94
Meat and livestock -1.88 3.90
Other agriculture -23.61 43.46
Vegetable oil -3.67 5.38
Dairy -1.41 2.53
Other processed foods -14.72 26.05
Beverages and tobacco -2.[70 4.58
Textiles and apparel -11.56 17.33
Crude oil -59.80 81.21
Other manufacturing -97.87 156.58
Transport and
communication -7.67 6.66
Business services -12.31 13.01
Other services -2.81 0.97

Source: Author's calculations

Furthermore, it is notable from the results thatpams for oil and other
manufacturing products drop by more than the 50geet following the 50 per cent
increase in international prices. The relativelghhireduction in oil imports can be
attributed to very low share of oil in total indystalue which was estimated at 0.9 per
cent from the baseline data. This implies thatkihk of the oil imports are consumed as
finished products in the form of gasoline, diekelfosene etc. The other reason can be
attributed to presence of alternative markets framch to source these products, should
there be major price changes in supply markets.

Subsequently, the same sectors are also subjeotethet biggest upward
adjustment in imports, when there is a 50 per dalitin international oil prices.
However, it is also notable that a drop in inteioradl oil prices has bigger effects on

aggregate imports in absolute terms comparedigearr the prices by similar levels.

125



(c) Effects of oil price changes on household demand and industry outputs

International oil prices affect household demanddagned in the behavioral
equations in Appendix B-3. The results show th&0Dger cent increase in oil prices in
the global market leads to a general cut-down igregate household commodity
consumption. However, cut-down in household demaneery minimal due to lack of
ready alternative sources of energy. In additiamel fconstitutes a small share of
household direct consumption spending, hence thgvwely small effects.

As shown in Table 5-5, the reduction in househ@dadnd is mainly pronounced
in the demand for oil products, which reduced By ger cent. The marginal reductions in
household demand is mainly attributed to cut-downconsumption of refined oil
products namely, gasoline, diesel and kerosenehwba into direct consumption as
finished products. Retail pump outlets and roadsjpart constitute the biggest share of
consumption of petroleum products in Kenya.

Table 5-5: Change in Relative Aggregate Householddinand and Output

Commaodity Household demand Industry output
Positive price Negative price Positive pricel Negative price
shock (%) shock (%) shock (%) shock (%)

Grains -1.64 2.59 -1.08 1.79

Fruits and vegetables -1.48 2.32 -0.65 1.13

Meat and Livestock -1.4y7 2.27 -0.34 0.39

Other agriculture -5.0Y 7.83 2.41 -2.63

Vegetable oil -2.33 3.86 12.56 -15.90

Dairy -3.31 5.35 -2.07 3.76

Other proc. foods -1.2D 1.86 0.34 -0.77

Beverages, tobacco -2.18 3.41 -0.75 0.76

Textiles and apparel -3.97 5.63 -0.65 2.25

Crude oil -9.74 33.24 3.39 -24.40

Other manufacturing -3.62 5.87 3.66 -6.85

Transport and

communication -3.97 6.42 -0.53 1.89

Business services -2.83 4.17 -0.67 0.39

Other services -3.58 5.42 -0.89 0.89

Source: Author's calculations
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It is possible that consumers use alternative meatransport to minimize direct
costs emanating from price increases. Oil intensi@etors also experience relatively
higher reductions in demand, for example othercatjtire (-5.1 per cent), transport and
communication (-3.97 per cent), other manufacturif®62 per cent) and textile and
apparels (-3.57 per cent).

On the other hand, households demand for all ptocategories increase when
international oil prices are reduced by 50 per .cAatis the case with previous scenarios,
household demand for all commodities increase lggdyi margins in absolute terms,
compared to the case for positive oil price shodkse biggest increases in household
demand are in energy products (33 per cent), atipeculture (7.8 per cent) and transport
and communication (6.4 per cent) sub-sectors. &lgelincrease in household demand
due to price cut-downs is a pointer to the welfab@nges that domestic consumers
experience in the events of oil price shocks.

There are mixed impacts on industry output when dglobdal market oil price
increases. Households consume less imported pocunat substitute to the cheaper
alternative domestic products. This leads to theaegnt increase in domestic production
of alternative energy products by 3.4 per cent. figlest increase in output takes place
in the vegetable oils industry, which expands byp#&® cent. According to the baseline,
the industry's import share of household consumptibvegetable oils is 78 per cent.
This may be explained by the fact that a rise iterimational oil prices leads to
depreciation of the domestic currency against tiseddllar which makes the imports

relatively expensive. Subsequently, resources nimwards production of vegetable oils
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away from other sectors like grains, fruits andetagles and meat whose production
contract marginally.

On the other hand, manufacturing, transport/compaiimns and other services,
are the most oil-intensive sectors. Outputs of ldteer two industries fall, but other
manufacturing outputs rise by 3.7 per cent duedlareciation of the real exchange rate
and an increase in the sector’s exports. With geg@areductions in global oil prices, the
imported products become cheaper leading to a shitemand away from domestic
products. Significant contraction in domestic indy®utputs occur in domestic oil sector
(-24.4 per cent), vegetable oil (-15.9 per cent)l #me other manufacturing (-6.8 per
cent).

(d) Effects on relative returnsto factors of productions

The changes in returns to factors of production tduglobal oil price shocks are
presented in Table 5-6. A 50 per cent increaseliprices in the rest of the world leads
to reductions in the returns to all factors, exdeptnatural resources. The fall in factor
returns arises from the fall in demand for imporédgroducts and subsequently reduced
outputs in oil intensive industries. In that regatide wages for professional labour,
agricultural workers and skilled labour fall grestteeflecting their employment in the oil
intensive service related sectors. In contrast, fHetor returns to natural resources
increase.

An increase in oil prices reduces the demand fqonted oil and leads to a shift
in demand towards alternative energy sources. §uesdly, the return to factors used
intensively in these sectors, notably natural reses) increase in accordance with the

Stolper-Samuelson theorem.
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Table 5-6: Changes in Relative Factor Returns duetCrude Oil Price Shocks

Percentage change in | Percentage change in factor
factor return (Positive return (Negative price
Factor price shock) shock)

Land -2.08 5.55
Natural resources 7.02 -8.50
Unskilled rural labour -1.21 2.50
Unskilled urban labour -2.62 3.98
Agricultural workers -3.13 5.94
Skilled labour -3.01 4.52
Professional labour -3.27 4.69
Agricultural capital -2.59 4.17
Non-agricultural capita -2.81 4.29

Source: Author's calculations

At the same time, a negative oil price shock inrést of the world leads to a rise
in the factor returns in all sectors, except theirag resources. In this case, the wages for
agricultural and professional workers and retuenisuihd experience the highest increases.
On the other hand, returns to natural resourcemraalecline, reflecting a shift in
demand from locally produced alternative energydpobs to relatively cheaper imported
oil products. The results on factor returns areswiant with the Stolper-Samuelson

theorem®®

(d) Effects on relative household incomes

When there are changes in international oil prittes aggregate domestic demand
for the products change. Consequently, firms méalanges in their production decisions
thereby affecting the employment of factors of pn and therefore incomes to
various households and other factors of productidre relative changes in household

incomes due to the oil price rise are presentedahle 5-7. Overall, there are very

49 It is notable that the negative price shocks irmstidigger effects compared to positive price shock
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minimal changes in household incomes for all groapsing from positive or negative
international oil price shocks.

The results indicate that when there is a 50 petioerease in global prices, there
exists slightly higher reductions in urban housdhahcomes compared to rural
households, but effects are generally uniform. THgn non-poor household incomes
experience the biggest declines among urban holgssheflecting the relatively larger
decline in real wages for professional workers shiled labour, which are primary
sources of their earnings.

Table 5-7: Changes in Relative Household Incomes

Household category Positive price shock| Negative price shock
(%) (%)

Rural Hardcore Poor (RHCP) -2.85 3.91
Rural Poor (RP) -2.78 3.70
Rural Non-Poor (RNP) -2.74 3.50
Urban Hardcore Poor (UHCP) -2.73 2.98
Urban Poor (UP) -2.86 3.17
Urban Non-Poor (UNP) -3.01L 3.36

Source: Author's calculations

On the other hand, the rural hardcore poor expegi¢ine biggest declines among
rural households, reflecting the relatively largxlthe in agricultural wages, which are
their primary sources of income. Analogously, a ) cent reduction leads to an
increase in the incomes of all categories of hoolsish The effects are however relatively
bigger than those from positive price shocks inoalise terms. The rural hardcore poor
and the urban non poor households realize the siggerease in their incomes. This is
due to the high returns realized from land andcadjural capital for the rural households
and non-agricultural capital from which majority ofban non-poor households draws

their incomes.
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(e Changesin relative private consumption expenditures by household categories
Figure 5-1shows the changes in households’ consumpgexpenditures due 1
positive and negative oil price shocks in the ofshe world.

Figure 5-10 Changes in Relative Consumption Expenditures fron®il Price Shock:
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Generally, positive price shocks lead to a decim&onsumption expenditur
across all household categories, whereas negatice phocks lead to rise in the
expendituresThe expenditures for rui non poor and urban ngwor households redu
by the biggest margins when there internationaponde shocks occujust as is reflecte
in the effects on household incor. This is because non-poor useholds draw the
incomes largely from ener-intensive sectors. Thus, asfiocks that affect the dema
for oil products affect their incom and subsequently, th@onsumption expenditurt

In addition, the budget shares for Kenyan househaigendiures reflect
relatively bigger shareof expenditures by non poor households other services
including utilities, constructic and hospitalityservices. The price elasticity of deme

for these services igenerally elastic in nature and consumers re their consumptiol
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or demand alternative services altogether. Besitles,provision or supply of these
services are highly affected by changes in oilgwjdhience their demand in the markets.
5.3.2 Agricultural and Processed Food Price Shocks

This experiment describes the world price scendaoagricultural and processed
food commodities shown in Table 4-5. Price shodksapplied by fixing and shocking
prices in the major food exporting countries interia. The results for the food price
shocks are presented in two broad categories;iy®gtice shocks and negative price
shocks as discussed below.
@ Changesin relative domestic market prices

The results indicate that positive global food erishocks marginally raise
domestic prices for food and processed food comiesdibut have minimal effects on
non-food products as indicated in Table 5-8.

Table 5-8: Changes in Relative Domestic Market Pris

Commaodity Positive price shock Negative price sh&c

Grains 3.98 -5.64
Fruits and vegetables 3.52 -5.05
Meat and Livestock 2.98 -3.82
Other agriculture 2.09 -2.68
Vegetable oil 2.07 -2.21
Dairy 1.77 -1.73
Other proc. foods 2.6P -3.00
Beverages, tobacco 2.28 -2.32
Textiles and apparel 0.20 -0.22
Crude oil -0.01 0.01
Other manufacturing 0.23 -0.24
Transport and communication -0.22 0.29
Business services 0.27 -0.26
Other services 0.6 -0.69

Source: Author's simulations
Similarly, negative price shocks marginally reddoenestic prices. However, the

resultant effects are asymmetric in the sensedgludtal price declines have relatively
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bigger effects on domestic markets for food itemsgared to price surges. In addition,
the results indicate that there are very limitdd@st of international price shocks on non-
food items.

In general, the results imply that there is lownsmission of prices to the
domestic market or low integration between domeatid international markets for
agricultural-related products. These results aresistent with previous studies, notably
Karugia, et al, 2013 which found that food prices in the East&fincan region show a
different pattern and fluctuate more than the wanides. The cointegration results also
suggest that domestic prices correlate more with edgher than with world prices and
the influence of world price developments is refaly small compared to regional price
developments in maize, wheat and beans. BesidebptAbnd Battisti (2011) also
established that domestic prices in the East Alfrieggion show limited responses.

The weak relationships between international anthektic market prices in
Kenya is mainly attributed to direct governmentementions via trade policies,
including changes in import duties, imposition ofpert/import bans and domestic
policies such as taxes, subsidies and price cantiol addition, the domestic market
prices are shielded from external price shock &fdxy high transaction costs arising
from poor transport and communication infrastruetuAccording to FAO (2009) the
operations of the National Cereals and Produce B@dCPB) which maintains some
influence in the grain sector through involvemantprocurement of imported produce

and subsequent release of food at predetermineespri
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(b) Changesin relative household demand and industry outputs

The results indicate increments in household denf@ndomestic products in all
sectors, except non-food items when internatiooatl fprices increase (Table 5-9). The
largest increments in household demands are iny,dather agriculture and grains

sectors. Other sectors with notable increments @amahd are vegetable oils, other

agriculture, and textiles and apparels.

Table 5-9: Changes in Aggregate Household Demand @®utput

Commaodity Household demand Industry output
Positive Negative Positive Negative
shock shock shock shock
Grains 1.06 -0.97 2.16 -4.12
Fruits and vegetables 0.61 -0.41 1.71 -4.53
Meat and Livestock 0.41 -0.27 0.91 0.62
Other agriculture 1.22 -0.74 -1.81 3.19
Vegetable oil 0.88 -1.15 4.08 -3.30
Dairy 1.71 -1.72 1.24 -1.31
Other proc. foods 0.31 -0.22 0.38 0.66
Beverages, tobacco 0.73 -0.66 -0.09 0.00
Textiles, apparel 0.93 -0.65 0.03 -0.41
Crude oil -0.05 0.44 -0.20 0.27
Other manufacturing 0.01 0.33 -1.35 1.09
Transport & communication -0.10 0.42 0.16 -0.19
Business services -0.45 0.74 -0.38 0.43
Other services -1.02 1.54 -0.56 0.66

Source: Authors' calculations

Higher prices lead to increase in the returns tdofa used in production of
agricultural products including, agricultural lapwagricultural capital and unskilled
labour. Subsequently, household incomes and cortsamgiemands would increase. The
reverse takes place when there is decline in iatemmal food prices. However, the
effects on demand are very marginal given the levell of transmission of external to

domestic prices.
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With regard to industry outputs, a rise in interoadl food prices results into
reduction in demand for imported products and iaseel demand for domestic products.
This puts upward pressure on domestic prices tlyesalmulating domestic outputs in
primary agricultural sectors, including grains,itsu vegetable oils, meat/livestock and
dairy products increase. At the same time, higlieep and factor returns in these sectors
lead to a shift in employment of factors in theivdur, resulting to a decline in outputs of
the other agricultural and manufacturing sectole ihcrease in international prices also
leads to appreciation of the real exchange ratangakiports cheaper relative to exports.
These changes further influence household demarichfmorts versus domestic products
and industry outputs. The substitution towards irtgpof other agricultural products for
example sugar and forestry due to exchange appoetizauses their outputs to decline.
In addition, a decline in exports demand causeputsitof the export-oriented “other
agriculture” and manufacturing sectors to fall.

Conversely, reduction in international prices digantly depresses demand for
outputs in the grains, fruits and vegetables argktable oils. This is due to increased
demand for imported products, reduced demand fonedtic products and returns to
factors of production intensively employed in thesetors and subsequent shift of labour
towards the other agriculture sectors.

(c) Effects on relative returnsto factors of production

The changes in returns to factors of productiofowahg food price shocks are
presented in Table 5-10. Global rise in food prieesls to significant increases in returns
to land, agricultural workers and agricultural ¢apigains that are driven by the increase

in demand for and production of domestic food paisluThese factors are intensively
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used in the production of agricultural commoditi&darger share of the earnings accrues
to rural as opposed to urban households.

However, the returns to rural unskilled labour asgative, though negligible.
This is due to the fact that the owners may not tamd and are net buyers of agricultural
products. In addition, the real returns to natueaburces, skilled labour, urban unskilled

labour, non-agricultural workers and professioraks significantly negatively affected,

reflecting the declines in output of the industiiesvhich they are mainly employed.

Table 5-10: Change in Factor Returns due to Food lRre Shocks

Percent change in factor Percent change in factor

Factor return (Positive shock) return (Negative shock)
Land 5.39 -9.42
Natural resources -5.0 10.01
Unskilled rural labour -0.01 1.07
Unskilled urban labour -1.96 2.94
Agricultural workers 4.45 -7.04
Skilled labour -1.92 2.47
Professional labour -2.17 3.07
Agricultural capital 1.64 -0.61
Non-agricultural -2.33 3.21

Source: Author's calculations

On the other hand, reduction of international fgoites significantly increases
the factor returns to natural resources, professitabour, unskilled urban labour and
skilled labour portraying a shift of resources aviiayn primary agricultural sectors, that
is, land and other agriculture. Subsequently, therecontraction of output in the
industries in which the latter factors are inteefivemployed leading to significant
reductions in the returns to these factors. Theselts are also consistent with the

Stolper-Samuelson theorem.
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(d) Effects on relative household incomes

A positive food price shock raises the incomesliafusal households and reduces
the incomes of urban households, mainly reflectimgimportance of rising agricultural
wages in household income streams (Table 5-11).ruike hardcore poor households
experience the largest increase in incomes, foltblayethe rural poor and rural non-poor.

Table 5-11: Effects on Relative Household Incomes

Household category Percentage change fromp Percentage change from
base (Positive shock) base (Negative shock)

Rural hardcore poor 5.06 -6.25
Rural poor 4.45 -5.37
Rural non-poor 3.89 -4.52
Urban hardcore poor -0.03 0.12
Urban poor -0.04 0.08
Urban non-poor -0.27 0.37

Source: Author's calculations

Thus, higher international food prices generallpddé rural Kenyan households
more than the urban households, reflecting the éosmposition as producers and
suppliers of agricultural products. However, urfamuseholds realize marginal loss of
incomes. The small reduction in the incomes ofuti&n households may be attributed
to several factors. First, the urban householdsnatebuyers of agricultural products.
Thus, an increase in food prices reduces theirodeple incomes, given the relatively
low price elasticity of demand for food items. &edly, the earnings from professional
labour, skilled and unskilled labour and non adtical capital for which majority of
urban dwellers are employed reduce unlike thoseafpricultural labour, agricultural
capital and land when food prices increase. Inrotlerds, nonfarm wages are not likely
to be adjusted to the general price increases btaalgput by the food price increases.
Third, urban households have to pay more to mairgdequate diets, hence eroding their

disposable incomes. However, the changes in urloaiselold incomes are marginal
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since their share of expenditures on food itemg@egively low compared to their rural
counterparts.

Conversely, reduction in international food pricggnificantly depresses the
incomes for the rural households, compared to uHmrseholds. The incomes for rural
poor, rural non-poor and rural hardcore poor aeentiost affected. This is mainly due to
reductions of returns from agricultural labour, iegitural capital and land for which
majority derive their earnings from. These resatts consistent with previous studies by
Arndt, et al. (2008) and Benfica (2012). These studies estaalishat rural households’
incomes rise in response to positive food pricekb@s opposed to urban households.
(e Effects on private consumption expenditures by household categories

International food price shocks affect rural antam households’ consumption
expenditures in the opposite directions. As showifrigure 5-2, a positive food price
shock raises the consumption expenditures of &l louseholds, led by the rural hard
core poor, but reduces the expenditures for alamrbousehold categories. The rural
households gain from the increased food pricesrasudt of higher returns of labour and
profits and therefore higher disposable incomessgahding. From the results, the rural
households mainly increase their consumption expeed on other agricultural
products including tea, sugar, vegetable oils ad/groducts. On the other hand, urban
households reduce their expenditures due to loaterns and since they are net buyers
of food commodities. Similarly, urban householde down their expenditures on
vegetable oils, other agricultural products andepotmanufactured products. It is also
notable that much of the changes in rural and utmarsehold consumptions occur for

vegetable oils, which has the largest import sbaeonsumption spending.
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Figure 5-11: Effects on Consumption Expenditures fsm Food Price Shocks
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5.3.3 The Combined Food and Oil Price Shocks Simulans

In this experiment, a combined positive food aridodce shock is carried out in
accordance with the world price scenarios presemeélhble 4-5. This is prompted by
the fact that changes in international prices dotake place in isolation and the 2007 -
2008 episodes are a case in point. Besides, foddih prices correlate with each other

and the net effects are unpredictable. The eff@ttsousehold incomes and demands are

presented as follows.
(a) Effects on Relative Household I ncomes

When there is a combined positive food and oilgoshock, the relative incomes
for urban households are reduced, while thoseui@ households increase (Figure 5.3).
This is due to the fact that the erosion of ruralugehold incomes are partially
compensated for by the gains from rise in foodgxias opposed to urban households

whose incomes are depressed by both price shobtlessimulation results also indicate
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positive effects on the incomes of all ruriouseholds, attributed to increased fai

returns in the domestic agricultural sec

Figure 5-12 Effects on Relative Household Income
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Further,a comparison of the results of the combined sirrons i presented in

Table 542. The results indicate thwhereas positive oil price shocks depress 1

household incomes, positive food price shocks rdis& incomes by bigger margins &

the net effects are that they gain when both shocksar at he same timeOn the other

hand, the incomes of all urban households are dspdeby both oil and food pri

shocks.

Table 5-12:Comparison of Effects of various Price Shocks on Hisehold Income

Household category| Effects ofOil Effects of Food | Effects of Combined oil
Price Shock: Price Shocks | and Food Price Shock
Rural hardcore poor -2.85 5.06 3.24
Rural poor -2.78 4.45 2.56
Rural non-poor -2.74] 3.89 1.88
Urban hardcore poor -2.73 -0.03 -3.16
Urban poor -2.86 -0.04 -3.36
Urban non-poor -3.01 -0.27 -3.81

Source: Author's computatic
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(b) Effects on Household Demands

The effects of combined international food and mice shocks on househc
demands are presentedkigure f-4. The contraction in demand that would have k
expected from the rise in oil pricefor rural households is revsed by more the
proportionate expansion of demand resulting froenrtbe in agricultural price

Figure 5-13 Effects of Combined Food and Oil Price Shocks oHousehold Deman
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However, although all thcategories of rurahouseholds experience net posit
household demand, the demand for specific comnesdare mixed across the varic
households. For instance, the increase in housethetdand is mainly prominent f
vegetableoils and energy products for all the categoriehafisehold as indicated i
Table 5-13 1t is also notable that the demeby rural hardcore poor households incree
for all products, though by different magnitud©On the other hand the househ
demands by rural poor households are largely positive & few are negative. Tl
household demands lsyral non poc for most products are negativapugh relatively
small in magnitude with significant increases inmd@d for vegetable oils and enel

related products.
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Table 5-13: Effects on Demand by Product and houseld categories

Rural Hard Rural Non

Core Poor Rural Poor Poor Total
1. Grains 0.27 -0.22 -0.92 -0.87
2. Fruits & Veges 0.44 0.05 -0.50 -0.01
3. Meat 0.31 -0.06 -0.61 -0.36
4. Oth Agriculture 0.96 -0.18 -1.82 -1.04
5. Vegetable Oils 5.38 4.73 3.80 13.91
6. Dairy 0.97 0.10 -1.15 -0.09
7. Other Foods 0.2/ -0.01 -0.43 -0.17
8. Bev& Tobacco 0.71 0.14 -0.70 0.15
9. Text & Apparels 1.0% 0.37 -0.61 0.81
10. Energy 5.27 4.85 4.24 14.36
11. Manufactures 1.91 1.38 0.63 3.92
12. Trans & Com 0.34 -0.17 -0.91 -0.73
13. Busi Services 1.28 0.75 -0.02 2.00
14. Other services 0.69 0.17 -0.58 0.27

Source: Author's computations

On the other hand, all urban households demandlfgproducts substantially
contract, except for vegetable oils (Table 5-14)e biggest reductions in demand are
registered in non-agricultural sectors includingiergy, other agriculture, transport
services, other manufacturing and business services

Table 5-14: Effects on Demand by Product and houseld categories

Rural Hard | Rural Rural Non

Core Poor Poor Poor Total
1. Grains 0.11 0.11 0.11 0.33
2. Fruits & Veges -1.62 -1.48 -0.99 -4.10
3. Meat -2.86 -2.65 -1.87 -7.37
4. Oth Agriculture -11.53 -10.68 -7.57 -29.78
5. Vegetable Oils 3.05 3.19 3.71 9.95
6. Dairy -4.23 -3.90 -2.70 -10.83
7. Other Foods -2.83 -2.62 -1.84 -7.28
8. Bev& Tobacco -4.45 -4.10 -2.82 -11.37
9. Text & Apparels -10.15 -9.32 -6.28 -25.75
10. Energy -12.07 -11.39 -8.92 -32.37
11. Manufactures -9.44 -8.61 -5.56 -23.60
12. Trans & Com -11.01 -10.19 -7.22 -28.42
13. Busi Services -9.37 -8.53 -5.43 -23.33
14. Other services -10.39 -9.57 -6.54 -26.50

Source: Author's computations
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Generally, the results indicate that external pasifood and oil price shocks
affect households differently depending on whettheyy are rural or urban as well as
their levels of incomes. The urban households aseeradversely affected compared to
their rural counterparts. Besides, the poorest ¢lonigls in both categories of households
are the most severely affected. In that respeetptilicy response experiments carried in
the next section targets the most vulnerable haldebategories to the combined

external shocks.
5.4 Policy Response Simulations
5.4.1 Introduction

In this section, two policy responses to the comtdimternational positive food
and fuel price shocks are simulated. The choiceshef specific simulations are
considered on the basis of the resulting effecth®@fcombined food and oil price shocks
on relative household incomes and demands. Thadiestariff reform scenario, in which
tariffs are removed on all imported food and fusdducts from international markets.
Trade theory suggests that removal of tariffs camel the domestic market prices of
these commodities and reduce the burden on consurResm the baseline data, the
tariffs on imported oil products are already relaly low, averaging 3.4 per cent, across
all import sources. In contrast, major food commiedi are designated as sensitive
products and therefore attract relatively higheniffsain order to protect domestic

industries or sector¥.

0 The EAC customs union protocol and the Customsadgament Act stipulates the tariff rates for the
sensitive products as Milk (60%), wheat (35%), rad&0%), rice (75%), textile products (50%) etc.
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The second policy response involves the provisibtmamsfer payments to urban
hardcore poor households, and to all urban poat,ate sufficient to maintain their pre-
shock level of utilities® Cash transfer payments are critical social priacstrategies
for reducing vulnerability of the population to @omnic, social and natural shocks and
stresses. Unlike the existing transfers under thgomal social protection programme
which target orphaned children and elderly perstresanalysis carried out in this thesis
seeks to establish the extent to which the houdstaalversely affected by the combined
price shocks should be compensated to restoreittteime and consumption levels prior
to the shocks. The other assumption is that rucalseholds may be constrained to
produce enough foods for own consumption and fde $a urban households at
competitive prices. Besides, previous methodsdikasidizing food prices are difficult to
implement and prone to mismanagement or abuseheywise non affected households.
5.4.2 Temporary Tariff Reduction Interventions
(a) Effects on household demands

The results from the tariff policy experiment orusehold demands are presented
in Table 5-15. Removal of tariffs lowers the pursda’ price of imported goods, relative
to the purchasers' price of domestic substitutesvd¥er, the extent to which it increases
the demand for commodities depends on the elasttsubstitution between the imports
and domestic substitutes, and the income elast€itiemand of households.

The results for tariff reforms indicate that remloweé tariffs lead to marginal

improvements in demand by households in all subesgc especially for other

*In the combined price shock scenario, rural harlgaor and rural poor households achieve a neffibene
from the rise in food prices, despite the riseriergy prices. Thus, compensating transfers arefiner not
needed.
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agriculture, crude oil and other services. Thisvghthat trade reforms play an important
role in ameliorating, although not offsetting, thffects of significant terms of trade
deterioration on household consumption. Due tofdlee that domestically produced and
imported food items are not perfect substitutesietfare relatively low effects on demand
despite complete removal of import duties.

Table 5-15: Effects of Tariff Reduction on Househ@ Demand on Commodities

Product Change in Change in Net Change in
household demand | household demand, HH demand
due to combined with price shocks | due to tariff
food and oil price plus tariff reform reform
shocks

Grains -0.45 -0.33 0.12

Fruits and vegetables -0.85 -0.56 0.29

Meat and Livestock -1.09 -0.71 0.38

Other agriculture -4.41 -1.55 2.86

Vegetable oil -0.96 0.64 1.60

Dairy -1.52 -0.63 0.89

Other proc. foods -0.98 -0.45 0.48

Beverages, tobacco -1.48 -0.83 0.65

Textiles and apparel -2.93 -1.90 1.03

Crude oil -11.14 -9.02 2.12

Other manufacturing -4.19 -2.87 1.32

Transport, Communication -4.76 -3.38 1.38

Business services -3.85 -2.32 1.53

Other services -5.44 -3.40 2.04

Source: Author's calculations

In terms of household categories, the results atdithat overall, tariff reforms
lead to expansion of demand for urban householtsive to rural households as
indicated in Table 5-16. The increase in houseldeichand is mainly on vegetable oils
and other agricultural products, whereas this reap for many products for the urban
households especially other agricultural produetsergy products, transport services,

business services and other services includingiegiland hospitality services. There is
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however not much change for rural households w#bard to household demands

compared to the baseline scenario.

Table 5-16: Effects of Tariff Reduction on Househa Demand on Commodities

Household category | Change in Change in Net Change in
household demand | household demand | HH demand
due to combined with price shocks | due to tariff
price shocks plus tariff reform reform

Rural hardcore poor 3.65 6.99 3.34

Rural poor -4.21 1.44 5.65

Rural non-poor -15.5Y -9.26 6.31

Urban hardcore poor -101.19 -63.77 37.42

Urban poor -94.21 -59.17 35.04

Urban non-poor -68.69 -45.05 23.64

Source: Author's calculations

(b) Effects on household I ncomes

Generally, removal of tariffs on imported produgi®vide greater benefits to

urban than rural households. Ideally, the removataniffs tend to shift household

demand from domestic to imported commodities, haeckicing domestic production

and subsequently cutting down the income streacrsiiag to rural households (Table 5-

17).

Table 5-17: Net Effects on Factor Earnings

Percentage Percentage change dueNet Percentage
change due toto combined shocks Change in factor
Factor combined shocks | plus tariff reform returns

Land 6.10 4.79 -1.31
Natural resources 9.51 4.07 -5.44
Unskilled rural -0.48 -0.93 -0.45
Unskilled urban -5.46 -3.48 1.98
Agricultural 2.10 2.27 0.18
Skilled labour -5.56 -3.90 1.65
Professional labour -6.59 -4.71 1.88
Agricultural capital -1.23 -1.14 0.09
Non-agricultural -6.29 -3.70 2.59

Source: Author's calculations
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Specifically, reduced demand for domestic productiices reduction of the
demand for primary factors of production and lowtesfactor returns (labour) employed
in the rural areas, hence depressing incomes amdehold demand for the rural

compared to the urban households.

Given the sizes of the assumed shocks in the mdldete results take place
because rural household incomes decline relatitheéancomes of urban households in
this scenario (Table 5-18). This is attributedite dominating effects of agricultural price
reductions following removal of tariffs relative tenergy price changes for rural
households.

Table 5-18: Net Effects of Price Shocks and TarifReforms on Household Incomes

Household category Percentage | Percentage change due Net Percentage
change due to | to combined change in| Change in HH
combined shocks plus tariff incomes due to
change in shocks reform tariff reform

Rural hardcore poor 3.24 1.56 -1.68
Rural poor 2.56 1.05 -1.51
Rural non-poor 1.88 0.55 -1.34
Urban hardcore poor -3.16 -2.49 0.67
Urban poor -3.36 -2.60 0.76
Urban non-poor -3.81 -2.94 0.86

Source: Author's calculations

Overall, the removal of tariffs keeps prices andt hine farmers who constitute
rural populations. At the same time, it is expedteat producer prices decrease as more
maize is supplied into the domestic market fromeexl markets. Under the
circumstances, farmers should respond to lowerym@dprices by increasing production,
where as the government should encourage expalbragstic supplies by farmers so as
to enable them maintain or increase their incomdsis, the government should not
impose export bans during food price escalationswah an intervention may hurt

domestic farmers and rural populations.
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5.4.3 Simulations of Cash Transfer Payments

In these experiments, the combination of food aidoce shocks and cash
transfer payments is carried out. The unilatershcmansfer payments are made to the
most affected households without exchange of gamdservices, which increase the
budget deficit and crowd-out savings available gavate investments according to the
model closure. The CGE model solves endogenoudysihe of the compensating
transfer required to maintain the initial utility lsouseholds.
@ Effects of cash transfer payments to urban hardcore poor households

The first income transfer experiment involves ahciansfer programme limited
to urban hardcore poor households, which is thet mdserable group to the combined
food and crude oil price shocks as depicted in@@é&.3.3. The results indicate that there
are real consumption gains by the urban hardcom pouseholds as expected. In
addition, all rural households also experience spstive gains which are linked to
increased demand for agricultural commodities lpanrhouseholds (Table 5-19).

Table 5-19: Consumption Effects of Transfers to Urlan Hardcore Poor Households

RHCP RP RNP | UHCP UP UNP
Grains 0.16 0.13| 0.10 0.01 -0.00 -0.00
Fruits and vegetables 0.13 0.11| 0.08 1.90 -0.06 -0.05
Meat and Livestock 0.13 0.11 0.08 3.01 -0.10 -0.07
Other agriculture 0.40 0.33 0.25| 12.04 -0.38 -0.29
Vegetable oil 0.24 0.20f 0.16 1.92 -0.05 -0.04
Dairy 0.32 0.27| 0.21 4.67 -0.14 -0.10
Other proc. foods 0.10 0.09| 0.07 3.03 -0.09 -0.07
Beverages, tobacco 0.21 0.17 0.13 4.96 -0.15 -0.11
Textiles and apparel 0.28 0.24, 0.19| 11.88 -0.31 -0.21
Crude oll 0.15 0.13| 0.10 8.84 -0.24 -0.17
Other manufacturing 0.21 0.18 0.14, 11.72 -0.32 -0.22
Transport, communication 0.22 0.19 0.15| 11.65 -0.29 -0.19
Business services 0.23 0.19 0.16| 12.11 -0.30 -0.19
Other services 0.21 0.18 0.15| 11.82 -0.30 -0.20

Source: Author's calculations
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Increased demand for domestic agricultural prodwghances domestic
production, demand for and returns to primary fesstmamely land and labour. These
results are consistent with the findings of thdieastudy by Mariara and Kiriti-Nganga
(2013) that cash transfers in Kenya generally redute probability of experiencing
economic shocks by households. From the baselitee ddransfer payment of US$ 99.6
million (or approximately ksh. 9.9 billion) is remed for one year, to maintain their
current initial level of utilities. According to Gernment of Kenya (2011), the overall
cost of providing cash transfers to targeted hooisishat a cost of Ksh 1,000 per person
costs ksh 12 billion per annum.

(b) Effects of cash transfersto all urban poor households

In the second experiment, the cash transfer prageams extended to cover all
urban poor households, that is, the urban hardgooe and the urban poor. Given the
sizes of the price shocks assumed in the experanehis would require US$228.6
million, distributed as US$103.2 million and US$X2®illion for urban hardcore poor
and urban poor households, respectivelJhe results are presented in Table 5-20.

The results indicate that cash transfers induce@ease in the real consumption
of all household categories, except for the urban-poor whose situation worsens
marginally. The negative effects on urban non-goauseholds reflect the fact that the
latter would give up part of their incomes for igdbution to the poor through the cash
transfer programme. The changes are however vemnrai because share of urban

household expenditures on food items is relatigetyall from the baseline data.

2 The sizes of the compensating transfers are endogsy solved in the CGE model.
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Table 5-20: Consumption Effects of Transfers to alUrban Poor Households

RHCP RP RNP UHCP| UP UNP
Grains 0.35| 0.29 0.22 0.01 0.01| -0.00
Fruits and vegetables 0.28 0.24 0.18 1.88 1.75| -0.10
Meat and livestock 0.29 0.24 0.18 2.99 2.78| -0.16
Other agriculture 0.86 0.72 0.54 11.97| 11.12| -0.64
Vegetable oll 0.51 0.44 0.34 1.92 1.78| -0.09
Dairy 0.69 0.59 0.45 4.66| 4.33| -0.23
Other proc. foods 0.22 0.19 0.14 3.02 2.80| -0.16
Beverages, tobacco 0.45 0.38 0.29 494 459 -0.25
Textiles and apparel 0.61 0.52 0.41 11.92| 11.08| -0.47
Crude oil 0.33 0.29 0.22 8.85| 8.22| -0.38
Other manufacturing 0.45 0.38 0.30 11.75| 10.92] -0.48
Transport, communication 0.47| 0.41 0.32| 11.72] 10.90| -0.42
Business services 0.49 0.43 0.34 12.18| 11.33] -0.43
Other services 0.47 0.40 0.32 11.87| 11.04] -0.45

Source: Author's calculations

In terms of utility from private consumption, theetneffects across various
household categories are presented in Table 5f2in Ehe table, cash transfer payments
to all urban poor households generates higher copon utilities to all poor rural and
urban households compared to the transfers to tdyurban hardcore households.
However, the consumption utilities of the urban #paor households worsen. This is due
to the increased budget or public expendituresctick towards the cash transfer
programme.

Table 5-21: Net Effects of Transfers on Utility fran Private Consumptior™

Household category Percentage change | Percentage change Net
from transfer to urban | from transfer to all Percentage
hardcore poor urban poor Changes

Rural hardcore poor 3.53 3.89 0.36
Rural poor 2.80 3.10 0.30
Rural non-poor 2.10 2.35 0.25
Urban hardcore poor 3.26 3.35 0.09
Urban poor -3.37 3.33 6.71
Urban non-poor -3.81 -4.01 -0.20

Source: Author's calculations

%3 Utility is measured from the final behavioral etjoas for households in Table Appendix b-3.
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CHAPTER SIX

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS

6.1 Introduction

This chapter consists of six sub-sections includirgsummary and conclusions,
policy implications, contributions, limitations aageas for further research. The second
sub-section outlines the summary and conclusioas/ifrom the research findings. It
briefly explains the research problem, justificatend methodology used in the study. In
addition, the transmission of world food and oilrke price into domestic markets as
well as the effects of the combined food and aitgshocks on different households is
highlighted. The third sub-section covers the rssaf alternative policy measures for
consideration by policy makers in wake of similaacarrences. The implications to
policy emerging from the study results are preseiesub section three. These include
issues that should be given priority in the wakenafeased episodes of international
price shocks. In sub-section four, the contribugiar this thesis to economic literature
and economic policy are elucidated.

The next sub-section recognizes the key constraimtsuntered in the process of
undertaking the research and which amount to ltroita which should be considered
even when synthesizing or interpreting of the fivy.

The last sub-section recommends areas for furdsarch in light of the study
limitations including areas that are consideretloai but lie outside the scope or require

more detailed analysis on their own.
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6.2 Summary and Conclusions

6.2.1 Research Problem and Methodology

This thesis is an attempt to shed light on thedgds between international food
and crude oil price shocks and the domestic mamie¢s and the resulting effects on the
welfare of rural and urban households in Kenya. @awlity price shocks have
considerable effects on household welfare and thergst segments of society are
vulnerable to food price escalations due to thaigé shares of food in consumption
baskets. Understanding the effects of price shackstical, especially for Kenya whose
economy is increasingly integrating into the gloleabnomy, yet it has little or no
influence over world food and crude oil market pscSo far, the findings of previous
studies on the effects of external price shocksanya are ambiguous and depend on the
methodologies and data used. This is further coeftt by lack of clear and effective

government interventions in against external psioecks in the past.

In that regard, this thesis has used a CGE modalhwtaptures economy-wide
linkages in the economy. The results provides degystghts into the transmission of
international prices to domestic markets and tHeabeural responses by firms, factors
of production and households to these changesspeot of food and crude oil products
in Kenya. In so doing, important assumptions reigardhe elasticities of substitution
between imported and domestic goods, the CGE nubdglires and assumptions related
to behavioural relationships are all considerethenxmodel.

The thesis also analyzed the effects of global fand oil price shocks on rural
and urban households’ welfares in Kenya. The choiadhe CGE model was motivated

by the comprehensive framework it provides for yiag out an economy-wide analysis
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and the short time period that the data allowed.stMonportantly, the model

disaggregates households into six categories, iyamedl hardcore poor, rural poor and
rural non-poor and urban hardcore poor, urban podrurban non-poor. External price
shocks affect household welfare through changegshen streams of incomes and
consumption patterns. The effects depend on sevVactdrs including the extent of
transmission of external price changes to the dbomesarket, economic status of
households, sources of household incomes, suladtlity between domestically

produced and imported products among others.

Several simulations were carried out to estabhghrhagnitude and symmetry of
the effects on domestic market prices demand bgwuoers and producers and across
household categories. Specifically, scenarios wwugl actual positive and negative food
and crude oil price shocks were experimented seggrand then jointly and the results
interpreted. In addition, policy response simulasiotargeting the most affected
households were done to provide an indication & mhost effective measures for
government to undertake when dealing with possibtare trade shocks. In order to
realistically establish effects of trade shockshie economy, it is important to know the
substitutability between imports and domesticallgduced commodities in the domestic
market. The study estimated import demand elastcior various products for use in the

CGE model in order to carry out realistic simulaso
6.2.2 Effects of exogenous food and crude oil prighocks in Kenya

There have been mixed effects of external food faetl price shocks in Kenya
since independence. During the 1976-1979 coffeenspcoffee farmers earned windfall

incomes and the economy experienced gains in sgvingestment and GDP growth
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rate. Both rural and urban households benefitteoh fthe income gains. On the contrary,
the global food price escalations observed durimg period 2003 - 2008 adversely
affected Kenya's economy. In response to the ditsisgovernment used direct market
intervention measures, including lowering importtiels, banning of food exports
provision of agricultural input subsidies and pramtrols. In addition, social protection
programmes including the school feeding and caahster payments to vulnerable
populations were enhanced. However, the programuicbdittle to stimulate private
investments in agricultural production and effeetyvcushion the vulnerable groups from
the adverse effects of the food price surges.

With regard to oil price shocks, the major fluctaas in global oil prices were
largely attributed to disruptions in production aswapply by major oil producers and
consumers in global markets. At the macro leved,dh price shocks adversely affected
Kenya's foreign exchange reserves, worsened fideftits, increased inflation rates
thereby severely constraining productivity and ecoit growth rates. This led to high
cost of living and more households being entangidbte poverty trap. This is despite the
efforts to subsidize the retail prices of kerosand diesel largely consumed by the low
income groups and in the transport sector, respaygti The government also sets
maximum wholesale and retail prices for fuel pradun the bid to ensure fair consumer
prices.

The analysis of the substitutability between domaBy produced and imported
products established that that the aggregate int@oniand elasticities for food and crude
oil in Kenya are fairly elastic, with coefficienstightly greater than unity. This implies

that when international prices fall, the demandifgported products rises by more than a
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proportionate amount. This means that changestarnational prices for oil and food
items are likely to have effects on the countrgéglé balance. In addition, the findings
confirm that import elasticities are not unifornr@ss sectors, either due to differences in
the levels of product differentiation or involvenmieof multinationals in a particular
sector.

In order to establish the levels of transmissiorexdgenous food and crude oil
price shocks to domestic market prices and effestbousehold demands and incomes,
experiments involving positive and negative pribecks were carried out. The results
indicated less than full transmission of extermade oil price shocks to domestic market
prices but very low or negligible effects on donesgrices for other goods and services.
Similarly, there are very low transmissions of worharket food prices to domestic
market. The results suggest very low integratiotwben domestic and world market
prices, especially for agricultural products.

On the effects on household incomes, the resuttcate that households are
affected differently depending on whether they &aesed in rural or urban areas,
ownership of factors of production and demand arsaoption patterns. Overall, the
results show that positive oil price shocks negdyivaffect all households. However,
urban households are affected more compared to theal counterparts. This is
attributed to the relatively bigger contractiontbé real wages for professional workers
and skilled labour which are primary sources ofrthcomes. The urban non poor and
rural hard core poor households are the most effioy oil prices changes compared to
the other household categories. On the contraeyrdtative incomes of rural households

increase with an increase in external food pricéereas those for urban households
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decline. This is because rural households are perduand suppliers of agricultural
products and therefore receive higher returns friamd, agricultural labour and
agricultural capital as well as directly from sateagricultural produce. The rural hard
core poor and poor households get the greatesfitseridne reverse effects take place in
both cases for negative international price shoitks.also notable that the magnitudes of
the resulting impacts of the shocks are asymméainz mixed.

When food and oil price shocks are simulated jgjrtliral households realize net
gains while the incomes for urban households agatnesly affected. This is because the
erosion of rural household incomes arising from pilce escalations is partially
compensated for by the gains from rise in food gwicOn the other hand, urban

household incomes are depressed by both food &pdag shocks.
6.2.3 Effects of Alternative Policy Responses to Eetnal Price Shocks

The simulation results to external food and oilcerishocks revealed that
households are affected differently depending @ir tfole and position in the domestic
markets. In that regard, additional simulationgeting the most affected households
were carried to assess the resulting levels of emsgtions with a view to returning
affected households to their initial consumptioniramome levels prior to such shocks.
Specifically, two simulations involving policy respses targeting the urban poor and
hardcore poor households, who are the most negatafbected by the combined
simulations, are conducted.

The first simulation is a tariff reform scenarion,which import duties on food and
crude oil products are removed. The purpose isage ¢he pressure on domestic market

prices for these commodities. The results indi¢htd, overall, tariff reforms provide
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greater benefits to urban poor and non-poor houdshelative to the other categories of
households. Removal of import duties tend to shusehold demand away from
domestic to imported products, hence depressingedienproduction and subsequently
the returns to intensively used factors in productiHence, overall rural household
incomes decline relative to urban incomes in thenario, due to the dominating effects
of agricultural price declines relative to oil primcreases.

The other simulations involve analysis of the aBeaf cash transfer payments
first to urban hardcore poor households and themlitaurban poor separately. The
unilateral cash transfers are made to the two oats) of households without
corresponding exchange of goods or services in atadhat are sufficient to maintain
their pre-shock level of utilities. The results itate there are real consumption gains by
the urban hardcore poor as expected. In additibrueal households also experience
some positive gains which are linked to increasemhahd for agricultural commodities
by urban households. This is because increased ndlsmfor domestic agricultural
produce enhances domestic production, demand fdrraturns to primary factors,
namely land and labour. However, the policy acteaves the urban poor and non-poor
households worse-off, albeit marginally.

When the cash transfer programme is expanded tercalN the urban poor
households, all household categories experiencegaits in their consumption and
incomes, except for the he urban non-poor. Thakiesto the anticipated redistribution of
income from urban non poor to the other househldisving the implementation of the
cash transfer programme. These results indicatd &l crude oil price shocks affect

rural and urban households differently. Overalg thtban poor households are the most
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adversely affected especially the hard core podr tais reality should be reflected in
short term government policy interventions to exuges price shocks

6.2  Policy Implications

Based on the study results, the following policyasees are recommended to deal with
international food and crude oil price shocks:-

6.2.1: The substitutability between domestic and iported food and oil products

Understanding how import flows react to changingreenic situations is
important in designing appropriate adjustment pedic The results in this study show
that import demand elasticities for food and crodere fairly elastic. This implies that
when world market prices fall, the demand for imipomcreases by more than
proportionate amount. In other words, changes termational prices significantly affect
Kenya's trade balance with the rest of the wollclae being equal.

The extent of the demand for imported products hvawelepends on the price
and income elasticities of specific products. Fguoar country like Kenya, price and
income elasticities for food products are fairhastic. High costs of production make
local products expensive relative to cheaper forémgports. However, as incomes rise,
local products become affordable leading to reducin demand for imported products.
Thus, improvements in household welfare are cetdrptudent management of the trade
balance in the wake of adverse effect of trade lshddost importantly, increasing food
production is equally pertinent since food suppbpnstraints push domestic food prices
up. This should be complemented with deliberatereffto diversify the food production

and consumption basket as well as investmentstamnaltive energy sources. The aim
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should be minimize domestic price volatilities amden consumer choices for domestic
products.
6.2.2: Market integration and Price transmission todomestic markets

Transmission of prices from one market to anotbéects the extent to which the
two markets are integrated with each other. Ii$® an indicator of the extent to which
given products are tradeable in separate markdtsnnor outside the country. Thus,
when markets are not well integrated, changesigegin one market or country may not
affect the prices of similar products in anotherrke Transmission of prices is
influenced by several factors, including the etastiof demand for imports, physical
distance between markets, tariff and nontariff ileesrto cross-border trade, domestic
trade policies (domestic tax regime, price contreldsidies etc) and transaction costs.

The results in this analysis indicate relativelw loransmission of world market
price shocks for food and oil into Kenya's domestiarkets. The results confirm that
Kenya's trade on food products in world marketgeisy small or negligible and in fact
much of the food imports into Kenya are in formaad. Furthermore, previous studies
have shown that food prices in the Eastern Africagion show a different pattern and
fluctuate more than the world prices. They furtheggest that domestic prices correlate
more with each other within the region than withri@rices and the influence of world
price developments is relatively small compared régional price developments
particularly for grains. Thus, Kenya should aliger hfood production and supply
strategies with the regional initiatives in ordemteet her food security requirements and

stabilize domestic prices.
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With regard to crude oil prices, one would expadt fransmission of world
market prices into domestic markets given thatsitai necessity and it is used in
production across many sectors. However, therd sttisng government interventions in
sector domestic taxations, subsidization of petmoleproducts and direct control of
wholesale and retail prices for fuel products imi@ Government interventions cushion
consumers from otherwise adverse effects duringepscalations in world markets. On
the contrary, they prevent consumers from reapimeg full benefits of reduced prices
when world market prices for crude oil fall. Thtise government should take cognizant
of the fact that taxation regime and other govemmmeterventions in the domestic oll
sector influence the extent of such exogenoushatlss directly affect domestic prices
and household welfare.

6.2.3: Tariff Reform measures

Traditionally, removal of import duties reduces dmtic market prices for
imported goods and raise consumption expendituyesoiseholds, especially the poor
households. However, it also worsens the econotrade balance and fiscal deficits by
encouraging imports relative to exports and lowggovernment revenues, respectively.
Temporary removal of import duties helps lower dstizeprices for imported products
thereby making them affordable to poor househadltiés should be the case especially
for food products designated as being sensitivesustainable development of the
economy. However, caution should be taken sincatgrdood and crude oil product
imports as a result of tariff elimination is likely discourage domestic supplies and put
pressure on the balance of payments. This riskspgeaally critical because rural

households constitute the bulk of the poorest mimr in Kenya. In addition, export
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bans should not be imposed while removing tariffsorder allow for exportations at
relatively higher external market prices which t@tp raise earnings to rural farmers.
6.2.4: Targeted Cash Transfer Programme

One of the fundamental objectives of social pradecprogrammes is to cushion
individuals from adverse effects of economic shables may drive them into poverty. In
that regard, there already exist such programmeg&ednya including cash transfer
payments to orphaned and vulnerable children adgetsons and which are deemed to
complement other government interventions duringvious episodes of trade shocks.
However, the existing programmes do not take immiosleration the fact that external
price shocks affect households differently depegdin their locations and sources of
incomes. The results of this analysis indicate thatenya, urban poor households are
the most affected by exogenous food and oil privecks. This implies that enhancing
the incomes of urban poor households through doash payments have bigger spiral
effects in the economy and may reduce the degreegdtive effects. By enhancing the
purchasing power of urban poor households, agggedamand and production in all
sectors of the economy are expanded.
6.3 Contributions of the Thesis

This thesis has made the following contributiofstst, this is the first study to
use the GTAP model modified for to analyze the affef trade shocks in Kenya. The
model, which is newly developed, captures tradesbet Kenya and the rest of the world
and is based on plausible economic relationshigsegnilibrium assumptions.

Second, the results of the study contribute towéhisg the knowledge gaps in

relation to the behavioral responses of economentsgi.e. firms, households and the
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government to exogenous oil and price shocks. tfitiad, the results shed more light on
the welfare implications across various categasfdsouseholds in Kenya.

The third contribution relates to the study findingnd the implications to
domestic policies. The results of the study prowddep insights into what happens when
there is an external price shock across variousorsecfactors of production and
households. It is notable from he findings thatt tdHamestic food markets and not
strongly integrated with world markets and thatdioorices are more influenced by
regional food price movements. Hence, the long teotation to domestic food security
lies within the domestic policies taking cognizaméevhat happens in regional markets.
In addition, exogenous oil and food price shockieafrural and urban households
differently and therefore require targeted govemimmmterventions. Identifying and
anticipating effects on poor households is impdrtanpolicy formulation and planning,
pro-poor and sustainable growth.

6.4  Limitations of the Study

The limitation of this study is that it is a sta@&GE rather than dynamic model.
The static CGE used in this analysis presentsiogecbf the economy at one point and
therefore the changes that are realized are relativthe baseline scenario. Dynamic
models entail the process of adjustment and feédbexdo new equilibrium positions
over time. In such a case, the dynamic elementsarisg from such elements like capital
accumulation, investment, external debt, inflateord trade deficits, among others. This

was nonetheless not possible due to data limitation
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6.5 Areas for Further Research

This study has attempted to establish the effettsxternal oil and food price
shocks in domestic prices and welfare. There isdvew need to move further and
establish the vulnerability of poor households tadé shocks by analyzing how
households move below and above the poverty lireedigect result of such shocks. This
would provide greater insights into the linkagesnsen trade and poverty for Kenya and
similar countries. Furthermore, it is well-knowrat model closure assumptions directly
influence model results. A sensitivity analysis afr closure rules, particularly with
respect to the balance of trade and foreign investmnflows, would also be an

informative extension of this research.
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APPENDICES

Appendix A: Graphical Representation of the Kenya GE Micro-simulation
Model

The following graphical illustration explains thedic concept of Kenya CGE
Model based on the accounting relationships ofousrieconomic agents, namely; the
regional household, private households, firmsginernment and the rest of world.

Figure Appendix A-14: Structure of the Kenya CGE Micro-simulation Model
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The Figure (see Appendix Figure A-1) is a represt@ot of a regional open
economy in which a single regional household ctdleal income from endowment
factors YOA and taxes TAXES. Subsequently, the regional incomes are diskibut
across three broad categories, namely: private dnmld expenditure{PRIVEXP)
government expenditurd SOVEXP)and savinggSAVE)within a Cobb-Douglas utility
framework.

In the above framework, producers receive paymentsn the sale of
consumption goods to private househo(®®PA) and the governmenfvDGA) and
investment goods to the savings se¢METINV) They also receive payments from sale
of commodities to the rest of the world (or exppréenoted by VXMD. In order to meet
zero-profit optimality conditions, the receipts & agents must be precisely exhausted
on expenditures on primary factors of productiod damestically produced intermediate
inputs ¥YDFA), on imported intermediate inputs (VIFA), importedmary factors of
production or endowment¥QA), and tax payments to the government.

In the third component of the accounting relatiopsif the demand function, the
government and private households spend their ieson domestically produced
commodities denoted BYDGA andVDPA, respectively. They also incur expenditures on
imported commodities, denoted 84PA and VIGA, respectively. Additionally, the
government and private households pay import dutiesimports to the regional
household.

The fourth component of the final demand compries regional household's
demand for savings, denoted @sOBAL Bank The latter intermediates between global

savings and regional investments by assemblingtfopo of regional investment goods
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and selling the same to households to satisfy tdemand for savings. The final
accounting relationships constitute the rest ofwioeld (ROW). The latter is the source
of imports into the domestic or regional economg ardestination for export¥ XMD).
The rest of the world derives import payments frpnvate household consumption
(VIPA), government household¥IGA), and firms YIFA). The payments received are
spent on imports from the regional househ®XND), and on import taxeMTAX) and
export taxesXTAX paid to the regional household.

If all markets in the multi regional model are igudibrium, all firms earn zero
profits, and all households are on their budgetstramt, then global investment must
equal global savings and Walras' Law will be sagtsf
Definition abbreviations in Appendix Figure A-1

VOA - Value of output at agents prices

TAXES - Taxes

PRIVEXP - Private expenditures

GOVEX - Government expenditures

SAVE - Savings

VDPA - Value of Private household expenditures omdstic goods
VDGA - Value of Government Expenditures on domegtiods
NETIV - Net Investments

VXMD - Value of exports

VDFA - Value of purchases of primary factors antéimediate goods by firms
VIFA - Value of imported intermediate goods

VIPA - Value of imported goods by private houselsold

VIGA - Value of imported goods by government

VXMD - Value of exports from regional household

MTAX - Import tax

XTAX - Export tax
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Appendix B: Representation of the Equations of th&enya CGE Model
The Accounting Relationships in the CGE Model

The basic accounting relationships in the CGE madelillustrated within the
context of general equilibrium conditions in vamsounarkets. For example, Table
Appendix B-1 portrays the various accounting relahips and market clearing
conditions. Equation Bl is the market clearing c¢towl for tradable commodity
supplies. In this equation, VOM (i, r) refers taetialue of output at market prices of
commodity (i) in region (r) and it equals the suimvalue of domestic sales at market
prices (VDM) and the value of exports of (i) from) @estined for (s) (VXMD (i, r, S))
and taking into account the international transpmatgin denoted by VST (i, ).

Table Appendix B-0-1: Accounting relationships in he CGE model

VOM(i,7) = VDM(i,7) 4 VST(i,7) + X VXMD (i, 7,S) wvvrreereeeseesremressessosreseenrnee (B1
VIM(i,7) = S VIFM + VIPM©,7) 4 VIGM(6,7) evveeoeeeeeeeeeeeeeeeeveeseeeeeeevesesens (B2)
VDM(i, 1) = S VDFM + VDPM(i,7) 4+ VDGM (i, T)eveeeeeeeeeeseeeeeeeseeereeeeseesesesesnens B
VOM(i,r) = X VFM(,j,r) *qfe(i,j,r) + VOM(i,r) * endwslack(i,r).............. (B4)
QOES(L,J, 1) = GFE(E, J, 1) -reeeeeeeeiiiiitie ettt a e (B5)
VOA(j,r) *pfe(j,r) = LVFAQ,j,r) xpfe(i,j,r) + XVFAQ j,r) *pf (i, j,7) +
VOA(L J,7) * ProfitSLaACK(J, 7)) oieeeeeeee ettt e e (B6)
VT 5 pt = Y VST, 7) % PI(L, ) e eeeeeeeiiiiiiiieeeeee ettt e e e e e e e e e e e e e e e e e as (B7)
PRIVEXP(r) * yp(r) = INCOME (r) * y(r) — SAVE(r) * [psave + gsave(r)] —
YVGAWUT) * [PGULT) F GGULT) e (B8)

Source: Adopted from Hertel, 1997

The next two equations represent equilibrium coowls in the domestic market
for tradable goods, either imported from regioViM), in the case of Equation B2, or
produced domestically (VDM), in the case of equaB3. Equations B4 and B5 refer to

the market clearing conditions for non-tradabledamment commodities, whereas
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equation (B6) is the pure zero profit conditiontte equation, (pf) refer to firms' prices
for composite intermediate inputs and (pfe), thdosyment commodities. The inclusion
of the profit slack (j, r) permits fixing of outpwnd elimination of the zero profit
condition for any sector (j) in any region (r). Egon (B7) refers to the zero profit
condition for the international transport sectoheneby the total value of transport
services (VT) equals the total value of transpertises exports (VST). Equation (B8)
ensures complete disposition of the regional incaim®ugh deduction of savings
(SAVE), government spending (VGA) and private hdade expenditures

(PRIVEXP(r)).

The price linkages in the model are largely depehde applied tax rates. The
latter are defined as the ratio of Agents' pridé®A (i,r)) to Market prices (VOM(i,r)).
The tax rates drive the wedge between the two tgpesices. For instance, the power of
the ad valorem tax given by TO (i,r) = VOA(i,n)/VAQM). Thus, when TO (i,r) > 1, then
firms or households actually receive a subsidy.

Behavioural equationsfor firms

The equations that describe the firm behavior ar&gyed in Table Appendix B-
2. The general equilibrium assumption that pricasall commodities exist and all the
agents, producers and consumers, take these pigcgen is central in describing the
behaviour of agents (Jehle and Reny, 2011).

In this framework, the production function is otanstant return to scale (CRS)
technology and production is assumed to take @adevels based on a nested constant
elasticity of substitution (CES) function. Thus,inpary factors of production are

separated from intermediate inputs (Equation B®e @emand for intermediate inputs
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and composite value added are used in fixed proosit This means the elasticity of

substitutiono; is equal to zero, that is holding output constanttes do not influence

input quantities, and as a result, the quantityesh%(\“— remain constant (Petersen, 1996).
)(i

On the other hand, primary factors of productioe assumed to substitute for one
another according to the constant elasticity ofsstuiion (CES) as indicated in
Equations B10 and B11l. The degree of the elastmitgubstitution between primary
factors of production determine the ability of #snomy to alter the mix of outputs in
response to changes in relative prices, or changbe endowment of these factors.

The coefficients and composite demand prices diieegkin Equation B12. The
optimality conditions require that producers dembatbur and capital at the point where
the marginal cost of each of these factors equeds torresponding marginal revenue

product.
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Table Appendix B-0-2: The final behavioral equatiors for production

CES Production function
UT

T T T
op—1 gp—1|lop

00pr = |(Byapr@VAps) P +i(Bepr-QFipe) P | oo (B9)

-1

Derived Demands

T
PVA¢p ] 7P
QVA,s = Q0. sva,p,r[ PS:‘:' ] ....................................................................... (B10)
PVAcp| P
QF¢ps = Q0p 1St pr [Tp] ........................................................................... (B11)
pr
Coefficients § , , are cost shares andPS, ' is the price index given as
1
(1-0ya) (1-0)]i-or
PS,, = [sm,p,r (PVA,,) + 3 Sepr(PFepr) ]1 L (B12

Definition of subscripts:

r- region of origin

s- region of destination

p - produced commodities
t-trade commodities

va - value added

Variables:

QO - Value of output

QVA - Quantity of value added
QF - Quantity of primary factor
S - Cost shares

PVA - Value added

PS - Price Index

PF - Primary factor
Parameters:

o, - Elasticity of substitution between intermediatel alue added

Source: Adopted from Hertel, 1997

The behavior of Households

The final behavioural demand equations are predentelable Appendix B-3.
The regional household behaviour is governed byaggregate utility function that
allocated expenditures across three broad categquigevate consumption, composite

government purchases and savings as presentediati&@nB13. Equations B14 and B15
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determine the changes in real expenditures on gaand government activities based on
changes in household incomes and commaodity prides.savings and government slack
variables (‘gsave' and 'ug, respectively') arerppm@ted in the equations to allow them
be specified as exogenous variables.

Table Appendix B-0-3: The Final Behavioral Equatiors for Households

Aggregate Utility
INCOME (r) * u(r) = PRIVEXP(r) xup(r) + GOVEXP(r) * [ug(r) — pop(r)] +

SAVE (1) # [qSAUe(1) — DOP(I) ] rreeeeeeiiiiiiiieie ettt e et e s e e (B13
Regional Savings
gsave(r) = y(r) — psave + SAVeSLACK (1) .uuuuiiiiiiiiiiiie e (B14)
Government Purchase
ug(r) = y(r) —pgov(r) + govslack (1) ...cccocuueeiieiiiiiiiiie e (B15)
Demand for Composite Goods

VGA(i,r) .
pgov(r) =Y (leprm) K DG (L, T) e (B16
qg(i,r) =ug(i,r) — [PG(, 1) = PGOV(L, T)]eeeeeeeiiiiiiiiie e (B17)

Composite Tradeables:

pg(i,s) = GMSHR(i,s) * pgm(i,s) + [1 — GMSHR(, s)] * pgd(i,S)....cccevevrverrinns (B18)
qgm(i,s) = qg(i,s) + op(i,s) * [pg(i,s) — PEM(L, S) ] -svvvrreeeeiiiiiiiiie e (B19)
qgd(i,s) = qg(i,s) + op(i,s) * [pPE(1,S) = PEA(L, S)cvvvrrrrreeeiiiiiiiiiee et @2

Private Household Demands

yp(r) = Xierrape[CONSHR(i,7) * pp(i,7)] + Xierrap[CONSHR(i,7)] * up(r) +

Composite Demands
qp(i,7) = Xierrap EP(i, k, 1) * pp(k,7) + EY(i,7) * [yp(r) — pop(r)] + pop(r) ......(B22
Composite Tradeables

pp(i,s) = PMSHR(i,s) » ppm(i,s) + [1 — PMSHR(i,s)] * ppd (i, ) eeeeeeeeeeaiiiiiinnnn (B23
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ppd(i,s) = qp(i,s) * ap (i,5) * [PP(I,S) = DDA, S)]-eveeeeeeeeaaaaiiiiiiiieeeeee e (B24)
qpm(i,s) = qp(i,s) + op(i,5) * [PP(I,S) — PPM(L, S) ] eecvvrriniiiiieiieee e B26)

Definition of Subscripts:

i-commodity

r- region of origin

s- region of destination

Variables:

CONSHR - Budget share

EP - Uncompensated price and income elasticity
GMSHR- Share of imports in government tradeableroority
GOVEXP- Government expenditures

gslack - Government slack variable

pg - Government consumption prices

pad - Price of domestic in government

pgm - Price of imports in government consumption
pgov- Government household expenditures

pop - Population

pp - Private consumption price

ppd - Private consumption price for domestic good
ppm - Private household price of imports

qg - Government household demand for commodity
god - Government household demand for domestid go
ap - Private household demand for commodity
gpd - Private household demand for domestic good
gpm - Private household demand for imports

ug- Government utility

up - Private household utility

yp - Regional private consumption expenditure
yph - Private consumption expenditure by housghol
VGA - Value of Government purchases at Agent'sgwi
Parameters:

o - Elasticity of substitution

Source: Adopted from Hertel, 1997

Both government and private demands are composteadds. Regarding

government demands, the expenditure allocatioresaa@omposite goods is done based

on changes in real government spending through temsaB16 and B17. The former

establishes the government price index (dgov), Wwhit turn provides the basis for

conditional demand (dg). Once the demand for comtgdss been established, a price
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index is established in Equation B18 then allocdietiveen imported goods (Equation
B19) and domestically produced goods (Equation BA@galogously, Equations B21 to
B25 describe the case for private demands.

Equilibrium Conditions

Table Appendix B-4 presents equations describingketaclearing conditions..
The table presents the market clearing conditiamstraidables, factors of production
(endowments), the zero profit conditions, the ineomexpenditure balance and the
savings - investment balance.

The market clearing condition for tradables in eatarms is given by Equation
B26. The left hand side of the equation repressupplies of tradable commodity i and
the right hand side represents the various sowtédemand, that is, by firms, private
households and government. It represents the makkating condition (supply equals
demand) when a market price is allowed to adjustdwect any imbalance between
supply and demand.

Equations B27 and B29 represents the market ctparanditions for mobile
endowments in terms of quantities and values. Gm dther hand, Equation B30
represents the sluggish endowment market clearomgditon. In the equation, the
demand for endowment i by firm in sector j, QFE),(iis determined by the CES
assumption made on the firm's technology. Quastigplied, QOES (i,j), merely equals
guantity demanded, QFE(i,)).

The zero-profit marketing clearing condition is simoby Equations B31 and B32.
The left hand side represents the value of outpntsthe right hand side represents the

value of inputs, both primary factors and valueeatidsed in production. The profit slack
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in the equation in the equation preserves the géequilibrium nature of the model and
is always equal to zero. .In this case, a firmrfg@xogenous input and output prices uses
a given technology to choose output level.

Equation B35 is the income-expenditure (househattbbt) balance, in which the
total expenditure equals net income. Total expenglitn Equation B33 is the sum of
private and public expenditures and savings, wisetet@l income (Equation B34) is the
sum of factor income and net taxes, less depreaiati

The last market clearing condition is the savinggestment balance presented in
Equation B36. The left hand side of the equatiothés supply of net investment goods
and the right hand side is the demand for saviigge WALRASLACK variable is

introduced to reflect the excess of investment Bupyer savings demand.
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Table Appendix B-0-4: Equilibrium Market Clearing C onditions in CGE Model

Tradable Market Clearing Condition
VOMl =21VFMU +VPMU+VGMU .................................................................... (826

Mobile Endowment Market Clearing Condition

QOi = Z] QFLJ F ENDWSLACK ...ttt et (827
dQOl = Z] dQFl] F AENDWSLACK ... e e e (828
VOML = Z] VFMU .............................................................................................. (829)

Sluggish Endowment Market Clearing Condition

QOES ;= 3 QFEjjuueeieieieisiieeineiseeee sttt (B30)
Zero Pure Profit Condition

VOA; = ¥, VFA;j + VFAyj + PROFITSLACK; ..covvoivoieiiiieiseseisiiseee e (B31)
VOA;ps; = X.jVFA;jpfe;j + VFAxjpfex; + VOA;jprofitslack;........................... (B32

Income - Expenditure Balance

EXPENDITURE = 3;VPA; + XiVGA; 4+ SAVE ..ooooeeeeoeeeeeeeeeeeeeeeeeeeeeeereen, (B33)
INCOME = Y;VOA + NETAXES — VDEP ..o tooeeeeeeeeeeeeeeeeeeeeeeeeeeeeerneaneennan (B34)
INCOME = PRIVEXP + GOVEXP + SAVE c...cooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen s (B35)

Investment-Savings Balance
VOM(cgds) — VDEP = SAVE + WALRASLACK ........ccuvueeeeiiiiiiiiieeeeeeeeee e (B36)

Definition of Subscripts and Variables

Subscripts:

I - primary commodity

k - intermediate input

] - industry/sector

Variables:

ENDSLACK - Slack variable in endowment market clegrequation
GOVEXP - Government expenditures

NETAXES - Net taxes

PROFITSLACK - Slack variable in the zero-profit @fjon
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QF - Demand for commodity i in industry |

QFE - Quantity demanded of endowment i in induptry
QO - Industry output of commodity i

QOES - Supply of sluggish endowment i used in stigyj
VDEP - Value of depreciation of capital stock

VFA - Value of firms' purchases at agent prices

VEM - Value of firms purchases at market prices
VGM - Value of government purchases at market grice
VOA - Value of output at agent prices

VOM - Value of output at market prices

VPM - Value private household purchases at markeep
Parameters:

cgds - Capital goods

ps - Supply price of commodity i

pfe - Firms price for endowment commodity

Source: Adopted Hertel, 1997
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Appendix C: Aggregation of regions used in the CGEnodel

Table Appendix C-0-5: A

gregation of Regions in th€GE model

Region Countries in the region

1. Kenya Kenya

2. Oceania Australia, New Zealand, Samoa, Cookndsldiji, Kiribati,
Marshall, Federated States of Micronesia, Nauru,w Ne
Caledonia, Norfolk Island, Northern Marian Islandsiue,
Palau, Papua New Guinea, Solomon Island, Tokelangd,
Tuvalu, Vanuatu and Wallis and Fatuma.

3. East Asia China, Hong Kong, Japan, Korea, Taividacau, Mongolia

Korea, Democratic Republic.

4. South East Asia

Cambodia, Indonesia, Lao, Myanrvlaysia, Philippines,
Singapore, Thailand, Vietnam, Brunei, Timor.

5. South Asia Bangladesh, India, Pakistan, Sri barkfghanistan, Bhutan,
Maldives.

6. North America Canada, USA, Mexico, Bermuda, Gleaed.

7. Latin America Argentina, Bolivia, Brazil, Chile,Colombia, Ecuador,

Paraguay, Peru, Uruguay, Venezuela, Guyana, Sueinam

8. EU - 27

Austria, Belgium, Cyprus, Czech Repyhbenmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireldtaly,
Latvia, Lithuania, Luxembourg, Malta, Netherland®land,
Portugal, Slovakia, Slovenia, Spain, Sweden, Unadjdom,
Switzerland, Norway.

9. MENA

Iran, Turkey, Iraq, Israel, Jordan, Kuwaiebanon, Palestinian
Territory, Oman, Qatar, Saudi Arabia, United Araimiates,
Yemen, Egypt, Morocco, Tunisia, Algeria, Libya.

10. Sub Sahara Africa

Ethiopia, Madagascar, Malawlauritius, Mozambique,
Tanzania, Uganda, Zambia, Zimbabwe, Rwanda, Sydan,
Seychelles, Botswana, South Africa, Lesotho, Swadil
Namibia.

11. Rest of the World

Rest of the world

Source: Author’s aggregation

191



Appendix D: Bilateral Imports at World Market Price s

Table Appendix D-0-6: Bilateral Imports at World Market Prices, 2007 (US$)

Commodity Oceania East Asia SEAsia South Asia | N. America Latin EU_25 MENA SSA RestofWorl Total
America d

1 Grains

1,487.2 2,245.0 5,848.3 4,398.6 28,707.4 9,203.3 16,538.6 864.3 724.5 8,444.1 78,461.1
2 Frt_Veg

2,588.5 6,359.8 5,219.7 2,819.0 36,024.0 29,649.5 37,612.3 5,333.3 5,058.1 11,676.0 142,340.3
3 MeatLstk

11,921.6 4,716.2 2,521.2 1,373.3 23,617.6 18,339.8 62,056.4 961.1 1,640.4 4,038.3 131,185.8
4 OtherAg

7,346.8 5,457.4 11,058.4 6,812.8 15,536.0 23,407.9 34,190.8 1,667.2 13,120.5 15,333.1 133,930.9
5 VegOQils

599.6 801.6 20,837.1 2,509.5 6,285.3 18,626.2 14,452.0 1,091.1 619.2 4,999.5 70,821.1
6 Dairy

8,673.5 407.6 891.1 457.4 3,214.0 2,011.8 42,871.2 565.6 278.8 4,556.4 63,927.2
7 OthFoods

5,256.0 28,605.6 24,470.2 5,444.7 36,414.9 22,592.7 128,130.1 3,919.1 7,189.5 26,551.3 288,573.9
8 BevTob

4,192.0 3,129.3 1,912.6 434.1 10,805.7 6,881.4 70,010.7 619.6 1,910.0 5,526.6 105,422.0
9 TexApp

2,051.8 220,048.0 40,362.0 50,398.1 28,800.4 15,644.0 160,399.9 13,727.9 5,223.8 44,873.5 581,529.4
10 Crudeoil

65,764.4 75,176.4 113,851.2 37,124.3 188,012.7 181,194.4 | 192,486.1 162,872.6 169,415.4 | 889,048.8 2,074,946.3
11 OtherMfg

73,975.3 2,248,977.8 538,470.2 | 94,228.2 1,338,227.4 | 209,004.8 | 3,715,522.8 | 35,730.4 82,412.9 618,050.3 8,954,599.9
12 TransComm

21,717.7 177,261.9 62,011.1 18,117.5 113,202.3 39,264.5 442,946.1 26,367.5 14,526.2 113,638.8 1,029,053.6
13 BusServ

11,218.1 100,869.9 48,600.5 50,107.1 191,396.9 26,983.8 607,067.5 12,556.0 7,578.2 103,780.1 1,160,158.2
14 OthServices

11,345.6 56,563.6 16,677.6 6,766.1 119,012.4 16,074.3 190,001.9 8,814.7 9,414.4 64,346.6 499,017.2
Total

228,138.1 | 2,930,620.1 892,731.2 280,990.6 2,139,257.0 | 618,878.3 | 5,714,286.3 275,090.2 319,111.9 1,914,863.3 15,313,966.9

Source: Author's compilation and GTAP 8.1




Appendix E: LES Parameter Estimates for Kenya

Table Appendix E-0-7: LES Parameters for Urban Housholds in Kenya

Marginal Subsistence | Expenditure Own Price
Budget Share | Expenditure | Elasticity Elasticity
b pc ni 8

Wheat bread .0097 60.1 0.390 -.197
Wheat flour .0033 10.6 0.626 -.306
Rice .0045 10.8 0.769 -377
Maize .0000 158.4 0.000 .0000
Other grains .0037 3.3 1.060 -.514
Fats and oils .0093 67.8 0.339 -.172
Sugar .0049 71.2 0.187 -.095
Bovine and meat .0272 133.0 0.469 -.249
Poultry and eggs .0116 18.3 0.987 -.486
Dairy .0312 79.6 0.745 -.382
Fish .0045 14.0 0.648 -.318
Vegetables .0097 79.2 0.311 -.159
Legumes .0008 40.0 0.061 -.031
Fruits and nuts .0090 9.2 1.200 -.587
Coffee .0007 2.2 0.679 -.330
Tea .0007 20.0 0.102 -.050
Alcoholic .0140 31.0 0.813 -.404
beverages
Tobacco .0028 28.6 0.255 -.126
Non-agriculture .8524 701.7 1.320 -.952

Source: Adopted from Williamson and Shah, 1981

Table Appendix E-0-8: LES Parameters for Rural Hougholds in Kenya

Marginal Subsistence | Expenditure | Own Price
Budget Share | Expenditure | Elasticity Elasticity
b Pc Ni 8

Grains and roots| 0.249 90 71 -.443
Meat and fish .078 26 75 -.332
Fats and oils .035 39 1.45 -.547
Dairy products .190 105 1.90 -.753
Sugar and sweets .050 109 1.01 -.402
Fruits, .059 177 .82 -.340
vegetables, beans
Other food .059 102 1.15 -.455
Clothing 133 156 1.42 -.584
Non-agriculture | .147 346 .968 - 447

Source: Adopted from Williamson and Shah, 1981




Table Appendix E-0-9: GTAP Substitution Elasticities

GTAP Commodities

Import Demand Elasticity

(op)

Own-Price Elasticities
of Demand for SSA

Paddy rice 2.2 -0.0716
Wheat 2.2 -0.0724
Cereal grains 2.2 -0.0277
Non grain crops 2.2 -0.0260
Wool 2.2 -0.0983
Other livestock 2.8 -0.1276
Forestry 2.8 -0.2548
Fishing 2.8 -0.2767
Coal 2.8 -0.2565
Oll 2.8 -0.2534
Other minerals 2.8 -0.2540
Processed rice 2.2 -0.1295
Meat products 2.2 -0.1459
Milk products 2.2 -0.1386
Other food products 2.2 -0.2233
Beverages and Tobacco 3.1 -0.2152
Textiles 2.2 -0.2208
Wearing apparels 4.4 -0.2124
Leather 4.4 -0.2012
Lumber and wood 2.8 -0.2581
Pulp and paper 1.8 -0.2585
Petroleum and coal products 1.9 -0.2615
Chemicals, rubber and plasti¢s 1.9 -0.2770
Non-metallic, minera 2.8 -0.2546
products

Primary ferrous metals 2.8 -0.2534
Non ferrous metals 2.8 -0.2534
Fabricated metal products 2.8 -0.2596
Transport equipment 5.2 -0.2188
Machinery and equipment 2.8 -0.2486
Other manufactures 2.8 -0.2129
Electricity, water and gas 2.8 -0.2620
Construction 1.90 -0.2535
Trade and transport 1.90 -0.3971
Other services (private) 1.90 -0.3063
Other services (Gov) 1.90 -0.2798
Ownership of dwellings 1.90 -0.2830

Source: Hertel, 1997
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