Graduate $chool Form 9
(Revead 7/94)

PURDUE UNIVERSITY

GRADUATE SCHOOL
Thesis Acceptance

This is to certify that the thesis prepared

By Monica G. Fisher

Entitled

"Explaining Forest Degradation in Malawi: Asset Poverty, Income Shocks,
and Activity Choice"

Complies with University regulations and meets the standards of the Graduate School for originality
and quality

For the degree of _Doctor of Philosophy

Signed by tiyexfingl exgatfining committee:

fchair'
W%m o ()
C‘h\‘w\ —BJCCD‘M

\J

Approved by: %MJQCHWW /s L2

Department Head ﬂ Date
2 W/
This thesis [X] is not to be regarded as confidential.
/Mpor Professor

Format Approved by:

Chair, Final Examining Committee






EXPLAINING FOREST DEGRADATION IN MALAWTI:

ASSET POVERTY, INCOME SHOCKS, AND ACTIVITY CHOICE

A Thesis
Submitted to the Faculty
of
Purdue University
by

Monica G. Fisher

In Partial Fulfillment of the
Requirements of the Degree
of

Doctor of Philosophy

December 2002



UMI Number: 3104940

®

UMI

UMI Microform 3104940
Copyright 2003 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against

unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



i

ACKNOWLEDGEMENTS

I am especially grateful to my advisor Gerald Shively whose continuous
encouragement, abundance of creative ideas, excellent advice, and constant feedback
have guided me through this work. I was very fortunate to work with him during my
Ph.D. studies, and I look forward to future collaborations. Discussions with Steven
Buccola stimulated some interesting ideas which were applied in the dissertation; I also
thank him for being a demanding reader of my work. Edna Loehman was an excellent
teacher of welfare economics, and I thank her for her encouragement and useful feedback
on drafts. 1was very fortunate to work closely with William Masters at some stages of
my studies; he deserves special thanks for assisting me in obtaining opportunities to carry
out research in Benin and Malawi. I would also like to thank Ken Foster who took the
time to respond carefully to my questions about econometrics. I thank Lou Ann Baugh
for keeping me informed of deadlines and her support.

A Fullbright grant provided financial support for the field research in Malawi. 1
thank the Center for Social Research of the University of Malawi and the Likhubula
Forestry Department for technical and logistical support during the field research.

In Malawi, I acknowledge the support and help of many friends and colleagues.
In particular, I am grateful to my top-rate field assistants and good friends Duncan
Chikwita and the late S.A.R. Mjathu for their careful attention to detail and hard work,
and my dear friends the Kathindwa family who helped me adjust to life in rural Malawi.
Zikomo kwambiri to the respondents of my household survey who generously gave their
time for the interviews and whose warmth and good humor made the field research a
wonderful life experience.

Most of all I thank my family, especially my husband Guenter, for his careful

reading of the dissertation, sharp mind for discussing ideas, and unconditional support.



iii

TABLE OF CONTENTS

Page
LIST OF TABLES .....cccoveveeurreencenranene. USROS vi
LIST OF FIGURES ...ttt ettt ettt ettt et ate s ebe e bt e b e s aenee s viii
LIST OF TERMS ...ttt sttt eae e e sate s te e ss e e s ssaesmsbasaneaassses sanasnsens ix
ABSTRACT ...ttt sttt ettt sttt et be e st e re e beesaaesbaesaneemneneeane xi
CHAPTER I — INTRODUCTION ......ootiiriiiariienierieeitenreesaeresieeesssaessneeesneessssesssaesnsenses |
CHAPTER II - FIELD RESEARCH METHODS AND STUDY AREA.............c...co.e. 8
The HouSehold SUTVEY oottt sere e e s e 10
Selection of the Study Villages .....ccccvveeiieriiriiiiiceenreenee et 10
VAIIAZE 1 oottt e vt e e e e tta s s e e s seabee e s e saretaesenraeessnbeeesnreens 14
VIIAZE 2 ..ottt ettt ettt e e et e e eaar e eetbaesebraaaesassnaeeeessnnrasssnresessnseasansenns 17
VIHAZE 3 .ottt ettt s e eaees 19
Selection of HOus€holds ........cooveiiiiiiiiiiiieccncciree s 20
The Household INtETVIEWS ....oooueiiiiiiieieeee et 26
FOCUS GIoUD DiISCUSSIONS ...eivuiviieiiiieeiiie it cetee e stte e st e steeaeeseareeesesseneessssrnaessnenesenseesnnes 32
DIrect MEaSUTEIMENILS. ...ccocuiiiiiieeeriiieieiieeeriteeeeaeeesetreasrteaessseesssssmertessentreesessanessonssessanseenes 33
Daily Fuel and FOod COonSUMPLION ......cccueevviirieeniiniinieieinreessieesieeesseeaesseeineeesnneensens 33
Weight of Wood Head L.0ads.........cooouiiiiniiiiiiniieiecccercec et 34
Local Price of FITEWOOd........ccocuiiiiiiiiriieiiieeeie et sieeeeereesine e reeesies e e e ennens 35
Quantities of Wood Used for Income-Generating ACHVIHES.......cccovcveviiiiiiviiininiennne 35
Conversion Rates for Maize Measurement Units .......cccovvrrveeenriiierinieennnirenneeceneene 35

CHAPTER III - ACTIVITY CHOICE, LABOR ALLOCATION,
AND FOREST USE IN MALAWIL.... ettt s s 37
INETOAUCTION Liiiiiiiiriie ettt st e e seee s seanea e s e sen et e e s ssbaeesseabeeessmbaeesasnennne 37
Activity Choice and Forest Use in the Study Area ......cccoocvevvviiniiniiincciinninineineceenes 38
A Household Model of Labor AIlocation ..........ccceecvvveerniineiiieienniceeniveenie e 40
Conceptual FrameworK ........cueiviiiiiiiiiiiiieiieerie s et serree e s 40
Properties of Labor SUPPLY ..coovviemiiiiieec e 45

Empirical MOdel.........ccoiiiiiiiiiiiiiiiiitccicte e 48



v

Page
Results and DISCUSSION......c..cooiiiiiiiiie et 52
Chapter SUMIMATY .......coouieriieeeieniieriereeesteeteesresers e esteeee s st esseesaessesesessseesesnnesasennsesseens 59
CHAPTER IV - DO TROPICAL FORESTS PROVIDE A SAFETY NET?
INCOME SHOCKS AND FOREST EXTRACTION IN MALAWI .....cccccovviiiiieienennn 61
INETOQUCTION c..eeiiiiiieiiieieet ettt sttt s sa e s bt e beenesanessaeseesberaneessens 61
Study Area and Data .........ccouoeieeiiiiiiir ettt st enre e 64
The Income ShOCK MEaSUIE........c..ccerueeririiciiniiiiiniieneer et 65
Forest Extraction in the Study Ar€a.........cccccovviniininninniniiiicctetcecnecnecnenes 67
Differences in Forest Extraction Across Households ........c.cccccoviivciicnncniiniennene, 68
Differences in Forest Extraction AcCross QUAItErS........c.cevevveriveeeriveeeerireresirereseenneens 69
Income Shocks and Forest EXtraction.........ccccoeeieiviiiiieniieciiieceeeeceee et 71
Conceptual Framework ........cocccociiiiininiiiniiiiciieccecrt et sresneeene e 71
Empirical MOdEL..........ccoiiiiiiiiiiiniiniiienrcec s 75
Empirical RESUILS .....cc.oviiiiiiiiiiiccer ettt 78
Income Shocks and Household Savings ........cccoeevviivininnciicniiiiniiiece 82
Empirical MOdel.........cooiiiiiiiiiininccctectrecren et 82
Empirical RESUILS .......cocoooviiiiiiiniiiieerieetretccicstcrcn s sae bt 85
Chapter SUIMMATY ......cooviiiiiiiiiiiiiii et e st s s ras s e srne s 90
CHAPTER V - HOUSEHOLD WELFARE AND FOREST DEPENDENCE IN
MALAWI L.ttt ettt et et et e e b e b sanesesesbs s sresnaesanesnessnaesanas 91
INEEOQUCHION ..ottt ettt s e st saesas st sneonnesn e s besne s 91
How Dependent are Sample Households on Forests for Livelihoods?...........ccccecveinnee. 92
Are the Poor More Dependent on FOrests? .........c.ccovviviiiiinniiniecniniiiieeeciinninneens 98
What is the Impact of Forest Income on Poverty?...........c.ccocvvvivvinniiiiiniinniens 106
What is the Impact of Forest Income on Income Inequality? ..........ccocovieiiniiiniinnnnn. 112
Chapter SUIMIMATY.......cccooiiiiiiiiiirc ettt seteae s s ae s sa e 118
CHAPTER VI - CONCLUSIONS AND POLICY RECOMMENDATIONS............... 120
Analytical FINAINES .......cccoviiniiniiiiiiiiiiinicieiciec it 120
Empirical FINAINES .....coccoiviniiniiiiiiiiciiictrit sttt 121
What Factors Drive Rural Households’ Decisions to Degrade Forests in Malawi?...122
Current Production and Work INCEntives........coccovvvviiiiiiciinnininiincinice, 122
ASSEL POVEITY...cooiiiiiiiiiiiiiiiiiiinic e e 123
Limited Availability of Substitutes for Wood-based Fuels.........cccccocciviniiininnnns 124
What Are Some of the Contributions of Forest Resources to Rural Livelihoods? ..... 124
POliCY IMPLICALIONS. ...cuiiiiiieiieieeeeitt ettt ce e e et esbessnesemanesane 125
Provide Employment Opportunities Outside the Forest Sector ..........cccoceevviiinninincnns 125
Increase 1.and ProdUCHIVILY ......cccceirvciiiiieeienciiiin it enrecer s eee s s s s 127
Assistance to Forest Producers in Growing Markets .........cccccevevinveiiinneincnncnnnennne, 129

Reduce Extraction of Forest-Collected FIreWood.........ccuuueerieivrmmieeieeieieeniineeeeesennns 130



Page
BIBLIOGRAPHLY ....cooiiiiiiiiiinineeesinrete st estesesese e eesesneseesesssbtessaenesesseseeneensasnaans 134
APPENDICES
Appendix A — Household Survey QUestionnaires ..........cceceerveerererniecniennvenneenecsanenns 146
Appendix B — Data Preparation ............ccceeveveninieniennininiennenennnsnecnenseesesesseessesneens 193
Appendix C — Results of Focus Group Discussions and Direct Measurement Exercises
..................................................................................................................................... 218



Table

2.1
2.2
23

24
2.5
3.1
3.2
33
34
4.1
4.2
4.3
4.4
5.1

52
53

54

5.5
5.6

5.7

5.8

59

i

LIST OF TABLES

Page
Selected Socioeconomic and Environmental Statistics: Malawi by Region .... 10
Key Characteristics of the Research Villages ....................occoiii 13
Income, Consumption, Labor Supply, Asset Holdings, by Wealth Rank,
Sample Households 1999/2000...........cccoviiiiiiiiiiiiiiiiii e, 25
The Household Survey Questionnaires ...............cooviviiiiiiiiiiininin, 28
Differences Between Data Collected Earlier versus Later in the Survey Year 31
Labor Shares by Activity and Village, Sample Households 1999/2000 ......... 39
Forest Use, Sample Households 1999/2000 .............c.ocooiiiiiiiiiiiiiiiinn 40
Data Definitions and Descriptive Statistics, 1999/2000 ....................ooee. 50
Constrained MLE Results for-the System of Labor Share Equations ............ 56
Forest Extraction by Village, Sample Households 1999/2000 .................... 69
Data Definitions and Descriptive Statistics, 1999/2000 ........................... 77
Tobit Results for the Forest Extraction Equation .....................coocc 81
FGLS Results for Income and Savings Equations ...................o.ocooinin 89
Cash Income Shares by Source and by Village, Sample Households
199972000 ...oonniiiiii 94

Income Shares by Source and by Village, Sample Households 1999/2000 ..... 96
Percent of Households Participating in Forest Income-Generating Activities

by Village, Sample Households 1999/2000 ............c.ccooviiiiiiiniiiinnnnnn 98
Human Resource and Productive Physical Assets by Level of Forest

Dependence, Sample Households June 1999 ... 101
Tobit Results for the Forest Dependence Equation ... 105
Household Income and Meal Consumption by Level of Forest Dependence,
Sample Households 1999/2000 .............cooiiiiiiiiiiiiiii 107
Poverty Headcount, Poverty Gap, and Squared Poverty Gap by Level of

Forest Dependence, Sample Households 1999/2000 ......................oe 111
Decomposition of Income Inequality by Sources of Income (Gini

Coefficient), Total Income for Sample Households 1999/2000 ............... 114

Decomposition of Income Inequality by Sources of Income (Gini
Coefficient), Cash Income for Sample Households 1999/2000 ................ 117



vii

Appendix Table Page
B.1  Data Definitions and Descriptive Statistics, 1999/2000 .......................... 195
B.2  Results for the Maize Price and Net Hourly Returns Equations ................ 201
B.3  Results of Maize Yield Regression, Sample Households 1999/2000 .......... 205
B.4  Estimated Quantity of Wood Used for Cooking (in kilograms) by Village

and Quarter, Sample Households 1999/2000 ................c.coeiiiiiiiine 209
C.1  Quantity and Type of Fuel Used for Cooking in January and June 2000,

Sample Households ............oooiiiii 232
C.2  Number Meals Consumed per Day, Quantity Wood Used for Cooking, and

Per Capita Quantity Wood Used for Cooking in January and June 2000,

Sample Households ..........oooiiiiiiiiiiii e 233
C.3  Type of Wood and Weight of Wood Head loads Carried by Girls/Women in

the MMFR, February 2000 ...........ccooiiiiiiiiiiii i 234
C4  Samplesof KSBundles ..........ooovniiiiiiiiiiiii 235
C.5 Samples of K20 Bundles ..........cooouiiiiniiiiiiiiiiiiiiiciiii 236
C.6  Quantity Wood Used to Produce Two Mseches (large baskets) of Masese .... 236
C.7  Quantity Wood Used to Produce Kachasu .................cooceeiiiiiiiiiiinia.. 236
C.8  Quantity Wood Used to Produce Clay Pots ..........c.ccooviiiiiiiiiiiennnnn... 237
C.9  Quantity Wood Used to Produce Bricks ................ocooo 237
C.10 Quantity Bamboo Used to Produce Baskets ...............ceveviieneniinenennnn. 237
C.11 Conversion Rates for Local Maize Measurement Units .................c........ 238



LIST OF FIGURES

Figure
2.1 Time Line of Field Research Carried Out in Southern Malawi, April 1999 to
AUZUSE 2000 L..iniiiieiitirtirii ittt e er e reaanens
2.2 Overview Map of the Study Area ........c..coevveiiiviiiiiiiiiiiiienennn. PR
23 Mapofthe Study Villages .........ccovviiiiiiiiiiiiiiiii e
4.1 Seasonal Variability of Forest Resource Extraction, Sample Households
199972000 ...oiviniiniiii e
4.2 Two-Period Model of Shocks to Household Income ..................coeneen.
5.1 Income Diversification Among Representative Households ....................
5.2 Lorenz Curves for Total Income With and Without Forest Income, Sample
Households 1999/2000 .........coiiiniiiiiiiiiiniicire e
Appendix Figure
C.1 Local Perceptions of Forest Resource Scarcity ..........cooeviiiiiiiiiiinnnn
C.2  Local Perceptions of the Causes of Forest Decline .................ooeviininne.
C.3 Local Opinions on How to Conserve Forest Resources ............c.eveveenn..
C.4 Local Opinions About Forestry Department Rules and Regulations ...........
C.5 Local Opinions Concerning the Preferred Management System for

Conservation of Forest Resourcesinthe MMFER ........ccoiiviiiiiiiiiiiinnnn.n.

viii

Page

11
12

70
73
95

115

221
223
225
227



CSR

DFID

FAO

FRIM

GOM

GTZ

IHS

MK

MMBCP

MMPTF

NSO

NSSA

PMS

RRA

SPS

LIST OF TERMS

Centre for Social Research

Department for International Development, UK
Food and Agriculture Organization

Forestry Department

Forestry Research Institute of Malawi

Government of Malawi

German Society for Technical Cooperation

Malawi Integrated Household Survey

Malawi Kwacha — Malawi’s currency

Mulanje Mountain Biodiversity Conservation Project
Mulanje Mountain Forest Reserve

Malawi Maize Productivity Task Force

Malawi National Statistical Office

Malawi National Sample Survey of Agriculture
Non-timber forest product

Poverty Monitoring System of the Government of Malawi
Rapid Rural Appraisal

Starter Pack Scheme

ix



TIP

UNDP

UNEP

WWF

Targeted Inputs Programme

United Nations Development Programme
United Nations Environment Programme
Village Forest Area

World Wildlife Fund



Xi

ABSTRACT

Fisher, Monica G. Ph.D., Purdue University, December 2002. Explaining Forest
Degradation in Malawi: Asset Poverty, Income Shocks, and Activity Choice. Major
Professor: Dr. Gerald Shively.

This dissertation asks what policies might be useful to reduce incentives to
degrade forests in Malawi, where forest cover is being lost at a rate of 2.4 percent per
annum. Conservation efforts have often been limited by an inadequate understanding of
the varied ways in which forest users incorporate forest activities into their activity
portfolios. The core of the dissertation is a set of essays that use household survey data
from rural Malawi to examine the factors associated with smallholder-led forest
degradation and to assess the many contributions of forest resources to rural livelihoods.

Essay I uses a systems approach to examine the determinants of activity choice
impacting forest use among low-income households in Malawi. Results from constrained
ML estimation indicate greater incentives to degrade forests where the returns to forest
use are high. Factors that reduce forest pressure include: availability of low-cost fuel
substitutes, on-farm tree planting, favorable returns to wage-work, and opportunities in
the self-employment sector. |

Essay II investigates whether forests provide a safety net for rural households in
Malawi. Results from a dynamic Tobit model of forest extraction appear to suggest that

access to forests as a source of income assists households, particularly very poor
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households, in coping with income shortfalls. Random-effects models of income and
savings indicate that households save out of transitory income. The findings of the essay
suggest that policies that help to alleviate asset poverty can reduce household dependence
on forests for coping with income shocks and subsequently reduce forest pressure.

Essay III examines economic reliance on forests and its effects on rural household-
welfare. The data show that sample households depended on forests for about 30 percent
of household income. Tobit model estimation indicates a positive relationship between
asset poverty and forest reliance. Analyses of the impacts of forest use on poverty and
income inequality indicate a potentially important role for forests in improving living
standards in rural Malawi at the household and community levels.

Based on findings of the three essays, interventions are proposed that aim to slow

forest decline in Malawi without harming the current well-being of the rural poor.



CHAPTER I - INTRODUCTION

Is deforestation in Malawi an unsolvable problem? ' David French (1986), a
development analyst working for the Food and Agriculture Organization (FAO), posed
this question in the mid-1980s, arguing that few interventions were likely to successfully
address the problem of forest decline.” Just 25 years ago, Malawi’s forests were vast,
covering 4.4 million hectares; today forests cover only 1.9 million hectares (GOM
1998a). A recent estimate for the country’s deforestation rate is 2.4 percent per annum,
the highest for southern Africa (FAO 2001 cited in UNEP 2002). The decline of
Malawi’s forests is in part related to natural occurrences (e.g. wildfires started by
lightning and major aphid attacks), but it is primarily the result of human activity (GOM

1998a). The interplay of high population density, poverty, dependence on forest resources

! The terms forest decline, deforestation, and forest degradation are often used
interchangeably; no universally-accepted definitions apply. In this dissertation, forest
decline is interpreted as deforestation and/or degradation. Forest degradation occurs
when forests are cleared and forest products are extracted at levels exceeding sustainable
yields. Deforestation differs from forest degradation by degree; it represents a more
permanent loss of forest cover over a larger area.

2 Tropical forest decline gives rise to a number of potential negative consequences,
impacting environmental, economic, social, and cultural realms. For a discussion that
focuses on southern African forests see UNEP (2002).



for livelihoods in rural areas, and weak forest management institutions create very real
challenges to conservation of Malawi’s forests. >

The key threat to Malawi’s forests is clearing for agricultural expansion (GOM
1998a). Malawi’s highly dualistic agricultural sector comprises estate and smallholder
sub-sectors. Estates grow mostly cash crops on their relatively large landholdings and
have leasehold or freehold tenure. The overwhelming majority of Malawi’s farmers are
smallholders who grow mainly food crops, especially maize the staple crop, on
customary land for which they do not possess ownership or title (Ng’ong’ola et al. 1997).
Smallholder agriculture is characterized by small size of landholdings; low agricultural
productivity due to slow adoption of improved techniques and the single short growing
season each year; and heavy reliance on the labor of household members, especially
women (Ng’ong’ola et al. 1997).* Smallholder farmers have often had little option but

to clear forest land to grow food to feed their families, and in many communities

3 Population density is high, 105 people per square kilometer according to Malawi’s 1998
census; it is the result of natural growth factors and influxes of Mozambicans attempting
to escape forced labor under Portuguese rule and, more recently, fleeing their country’s
civil war (Whiteside and Carr 1997). According to recent statistics (World Bank
2000/2001), Malawi is the fourth poorest nation in the world in per capita income terms,
and it ranks low on quality of life indicators such as life expectancy at birth (42 years),
the female illiteracy rate (56 percent), and the under-five mortality rate (229 per 1,000).

4 According to Malawi’s Integrated Household Survey (IHS) 1997/98, “poor” and “non-
poor” farm households have mean per capita landholdings of 0.185 and 0.282 hectares
(Poverty Monitoring System 2000a). Some observers contend that Malawi’s “delayed
Green Revolution” (Smale and Heisey 1997) remains stalled (Carr 1997 cited in Gladwin
2001). Although supply conditions have improved during structural adjustment in the
1980s and 1990s, currency devaluations and the collapse of the national credit system has
made it increasingly difficult for smallholders to purchase chemical fertilizer and
improved maize seed (Masters and Fisher 1998).



customary land is open-access due to weakened traditional controls over land allocation
(GOM 1998a). Estates cleared large tracts of forest land prior to 1994 under the former
political regime (the late “life president” Dr. Banda) when the number of estates and the
size of existing estates grew considerably; often expansion involved the alienation of
customary forest land.’ At present, estate expansion is said to be strictly controlled and,
therefore, has relatively little impact on forest resources (Probyn 2001).

High and growing demand for wood-based fuels is another key factor in the
decline of Malawi’s forests. About 93 percent of the country’s total energy needs is
provided by biomass (GOM 1998a). Rural households are almost completely dependent
on wood-based fuels for their home energy needs and this is unlikely to change in the
near future. It is estimated that 66.5 percent of rural Malawians live below the
consumption poverty line, unable to secure their basic food and critical non-food needs
(Poverty Monitoring System 2000b). Firewood obtained from adjacent forests remains
an essentially free and accessible good, and low-cost alternative energy sources are
generally not available (Brouwer 1997). Worsening poverty in urban areas and rising
tariffs on paraffin and electricity in recent years has encouraged many urban dwellers to
use charcoal and firewood to meet their domestic energy requirements (GOM 1998a).
Welfare poverty in rural areas means that cheap labor is available to supply wood-based
fuels to the urban population at low cost, retarding the transition to non biomass-based

fuels in urban areas. A recent estimate is that wood-based fuels make up 94 percent of

3 Between 1970 and 1989 the number of estates in Malawi grew from 299 to 14,671
(Eschweiler 1993 cited in GOM 1998a).






