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Abstract

Balancing agricultural productivity and biodiversity conservation is a major global challenge.
Addressing this dilemma requires a nuanced understanding of the social-ecological systems
linking agriculture and conservation. This thesis investigates how both goals can be achieved
within shared landscapes, using Kasungu, Malawi, as a case study. Like many African
countries, Malawi’s Agenda 2063 promotes agricultural expansion for poverty reduction and
economic growth. However, this puts pressure on biodiversity, particularly around protected

and conserved areas.

Using an interdisciplinary approach, this thesis explores the agriculture-biodiversity nexus by
examining human-nature relationships, gendered land tenure systems, and local priorities for
trade-offs and potential synergies. I first sought to understand the implications of human-nature
relationships for livelihoods and conservation. I then assessed how gendered kinship systems
of land tenure influence resource use. Next, I used hypothetical scenarios of change to
investigate how communities prioritise agriculture and biodiversity conservation under
different possible futures. Finally, I used a spatial modelling approach to predict biodiversity

outcomes under the current and projected agricultural trends in the landscape.

Findings show that social and ecological factors shape people’s perceptions and behaviours,
which influence how trade-offs are experienced and managed. The research highlights that
single approaches are unlikely to reconcile biodiversity conservation and agriculture, hence the
need for integrated approaches that work simultaneously. I emphasise the importance of
inclusive, context-sensitive strategies that reflect local realities and call for reframing the

agriculture-biodiversity relationship as interconnected rather than conflicting.
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This research provides a snapshot of broader agriculture-biodiversity debates by highlighting
the importance of locally grounded, interdisciplinary approaches. Given that agriculture
remains the dominant land use in sub-Saharan Africa, achieving global conservation targets
will depend on integrating land tenure and food system considerations to ensure sustainable

and equitable outcomes for both people and nature.

v



Acknowledgements

I am very grateful to have had an opportunity to undertake my PhD at the University of Oxford,
and there are so many people to whom I am immensely grateful. Safe to say that without their
support over the past four years, I would not be here.

I deeply respect my supervisors for their unwavering support, patience, and understanding
throughout this journey. Each unique in their own way, their combined knowledge and wisdom
have carried me throughout my studies by providing the space within which I could grow as a
researcher.

E.J., words cannot fully capture how deeply grateful I am for the role you played in making
this journey possible. You went above and beyond to help me secure additional funding for my
studies, and for that, I am profoundly thankful. In moments when the pressures of the DPhil
felt overwhelming, your encouragement, thoughtful guidance, and generosity in creating
opportunities for connections made all the difference. I’ve been incredibly fortunate to be
mentored by you, and it has truly been an honour. While I may never be able to repay your
support, I carry it with me and will do my best to pass it on to others.

Lauren, your insightful suggestions and constant encouragement pushed me to become a more
curious and confident researcher, even during times of self-doubt. I'm especially grateful for
your support before and after fieldwork, and for always being in my corner. The trips to and
from Cambridge were worth it, and I will always carry deep appreciation for all that you’ve
done for me.

Karl, your insights and gentle reminders of what needed to be done kept me focused and on
track. Your support, especially during fieldwork, meant more than I can express. I am grateful

for the times you gave up your office space in Malawi so I would have a place to work, and for



checking in on me while I was in the field. I remain grateful for your thoughtfulness and
support.

Mike, your remarkable patience during our stats and modelling tutorials helped me gain skills
that will serve me well beyond this DPhil. Thank you for always taking time to listen to my
fears, dilemmas, and for going far beyond what must be in a supervisory manual. The stats paid

off in the end, and I hope you are as proud of the outcome as I am.

In addition to my main supervisory team, I had the privilege of collaborating with wonderful
colleagues, including Henry Travers, Thom Pienkowski, and Sofia Castello, who offered
invaluable support with statistics and NVivo, respectively. I'm deeply grateful for their
guidance and generosity. I would also like to thank my college advisors, Geraldine Wright and
Ricardo Rocha, for their steady support and thoughtful progress monitoring. My assessors, Joe
Bull and Mark Hirons, provided critical insights and encouragement during my transfer and

confirmation of status, and I sincerely appreciate the time and care they invested in my work.

I had the pleasure of working with incredible research assistants, Lucy, Nellie, Dalitso, Beeges
and Willard during field work in Kasungu. Despite bike falls, and long walks through the
villages, we had so much fun. Sharing food and village gossip made even the toughest days
memorable. I am truly grateful for their adaptability, resilience, and good humour in the
conditions we worked in.

I would like to sincerely thank the farmers, agricultural extension staff, and Kasungu National
Park personnel who welcomed me into their homes and offices. Their willingness to share

knowledge, skills, stories, food, and guidance made a lasting impact. I am deeply grateful for

vi



their support, which was essential not only to the success of this project but also to my own

well-being throughout the journey.

My friends and colleagues in the ICCS were a vital support system that I needed to navigate
this journey. Trisha, Juliet, Wulan, Jasmin, Jack, Shahzoda, Steph, Lucy, Alena, Molly, Hellen,
Talitha, Tom, and many others who became trusted friends and collaborators. Sharing
knowledge, skills, sometimes food and drinks was the highlight of many days. I have been
highly inspired by every one of them and I am grateful for their companionship and

encouragement.

Through the Women for the Environment fellowship (WE Africa), I gained not only a powerful
network but also a sisterhood. These incredible women taught me what it means to show up for
myself and others and how that shapes my well-being. They created a space where I could find

both motivation and inspiration, and for that, I am deeply grateful.

I was also fortunate to work closely with colleagues from the Africa Oxford Initiative (AfOx),
and Morally Contested Conservation (MCC) team- Darragh, Lovemore, Jess, Emily, Betty,
Yolanda, Salum, and David. I learnt a great deal from everyone on both teams, and I am grateful

for their insights and support.

To my friends and family, thank you for your unwavering faith in me. Even from afar, your

phone calls and check-ins gave me strength to keep going. A special thank you to my mum, for

vil



taking care of Aliko during my fieldwork, and for the countless small favours I continue to ask
of her. Thank you, “Anabanda ™.

To, Chris, my life’s partner, words fail to express how grateful I am for your unwavering
support throughout this journey. Your encouragement and countless sacrifices carried me
through even the most difficult moments. I’'m so thankful we got to walk this path together. As
you often joke that you deserve shares, this PhD is as much yours as it is mine. We did it!

I began this journey when our daughter was just a year and a half old. Raising her alongside
doing a DPhil wasn’t always easy, but it gave me the strength I needed. She has been the wind

beneath my wings, and my greatest source of inspiration.

Funders

My studies would not have been possible without the generous financial support of several
institutions. I’'m deeply grateful to the Government of Malawi through the Department of
Human Resources and Development (DHRMD), Lilongwe University of Agriculture and
Natural Resources (LUANAR), CIFOR-ICRAF, and the Department of Biology at the
University of Oxford.

My fieldwork was made possible through funding from CIFOR-ICRAF, the UKRI GCRF
Trade, Development and the Environment Hub project (ES/S008160/1), the Research England
ISPF Institutional Support (ODA) Grant (RE-CL-2023-09), and Jesus College, University of

Oxford. I sincerely thank each of these institutions for their vital contributions.

“Then Samuel took a stone and set it up between Mizpah and Shen. He named it Ebenezer, saying, ‘Thus

far the LORD has helped us’.” 1 Samuel 7:12

viii



Table of Contents

Chapter 1 : INtrodUCHION .....cceveriiiveriiisnrcnsnicsssnncssssnessasicssssssssssesssssssssssssssssesssssssssssessssssssssssses 1
1.1 Background and research Statement ............cc.ocecveeriiieeeiiiiecie e e e 2
1.2 RESEAICH QIM..c..iiiiiiiiiiiiieie ettt et sttt st 4
1.3 ODBJECLIVES .eeuvvieiiiieeiiee ettt e ettt e ettt e et e e et e e s teeeeataeessteeeessaeessseaessseeeasseeesseeesssneensseeennseennns 4
1.4 TRESIS OULIIIE ..ottt ettt ettt sttt st sae e beeaeesaeen 5
1.5 Positionality, biases and HMItatioNnS ........c.eeecuvreriiieeeiiieeiiieeciee e e ee e eas 11

Chapter 2 : Theoretical background and Case Study ........cccceeeevericrcericssnrccssnnccssnncssssessnnnes 18
2.1 Linking agriculture and biodiversity conservation in Africa..........cocceevveerieinieniieennene 19
2.2 Challenges and opportunities in the food-biodiversity nexus in Africa ........ccccceveunenee 21
2.3 Malawi: National CONTEXT .....couiiiiiiiiiiiieiieeie ettt s 23
2.4 The social-cultural context of Kasungu landscape ...........cccevuienieniiieniiiiiiienieeiiee 27

2.4.1 Kasungu National Park ...........ccoccieeiiiiiiiiiiiiiiieieeeeeeeee e 29
2.5 Methodological approach and ethics ..........coceoeriiriiiiiiiiiiniee e 30
2.6 Ethical CONSIAETATIONS ....c.vieuiereieiieiiesiiete ettt ettt ettt ettt st e et et e seeesaeenee 33

Chapter 3 : Implications of Human-Nature Interactions for Livelihoods and

CONSEIVALION cccueeerueiirnensnessneisnnsssensnnsssesssnsssseessessssessssssssesssassssesssassssesssases 34
3.1 INEOAUCTION. ..ottt ettt et e et e et e e e saae e e taeesataeesssaeesssaeeenseeessseeessseeanns 35
3.2 Theoretical framework: Nature’s contribution to people........cccecvevieeiieniercieenieeneenne 36
3.3 MELNOMAS ..ot e e e e e e e e ta e e e ta e e e baeeetaeeeaeeennraeenns 39
34 RESUILS ..ottt ettt a ettt b et ettt eanes 46
3.5 DIISCUSSION ....uteieitieetieeetieeeitteeetteesseeessseeessseeesseeesseeesseeansseeansseesssseesssseesssseesseesssseeens 55
3.6 StUAY HMILAIONS ...euviiiieeiieciie ettt ettt ettt e e eesbeesaeesbeesaeenseenens 59
3.7 Local and global implications of the Study ..........cccceeeriiieiiiieiieeeeceeeee e 60
3.8 CONCIUSION ..ottt ettt et sb ettt sbe et et sae et eaees 62

Chapter 4 : Influence of Gendered Kinship Systems on Land tenure and Natural

TESOUICE USE cuvverruressaeessesssseessassssnsssassssnsssassssssssassssasssassssnsssassssassssasssnsssanssse 63
4.1 INEEOAUCTION ...ttt ettt et e st et e st esbeesabeenaeeens 64
4.2 Theoretical framework: Feminist Political Ecology (FPE) .........cccoociiiiiniiiniiiies 66
4.3 LALETALUIE TEVIEW ....eutieiiieiiie it ettt eite et e bt e et e e bt e e bt e sate e bt e sateebeesabe e bt e snbeebeesareenneeens 67
A4 MELROAS ...ttt ettt ettt sttt et 74

X



Q.5 RESUILS ..t e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s aaeaeaeaeaeaaaaaaaaaaaaaaaaaaaaaaaaaans 76
Q.0 DIISCUSSION ettt e e et e e e e e e et e e e eeeeee e e e e eaeeeeeeeean i aaaeeeeeeeeannaaaeeeeeereennnnn 85
4.7 Conclusion and ReCOMMENAAIONS.......uuuueeeeeeeeeee e ee e e e e e e e eeeeeeeeeeeeeeeeeeaeans 89

Chapter 5 : Predicting Peoples’ Priorities for Reconciling Food Security and

Biodiversity and Conservation ..........eeeeeeenneecssenneecsaensecssseesssssssessne 91
5.1 INErOAUCLION ...ttt sttt et st e b eabeeaee 92
5.2 METROMAS .ttt ettt 93
5.3 RESUILS ...ttt sttt ettt e e ea 100
5.4 DISCUSSION .....utieutieeiiietie ettt et ee ettt et e st e e bt e et e eabeesateeabeesseeenseesseeeabeensteenseesnsesnseenneeenne 119
5.5 CONCIUSION ..ttt et sttt et ettt e st e e beenbeeaeenbeentesneens 124

Shared LandSCaPe........ccueicisseicsssnicssnicssnncsssesssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssses 126
6.1 INTTOAUCTION.....eeiiiieiiieeee ettt e et e et e et eeeeaeeetaeeeasaeesssaeeessaeesasaeensseens 127
0.2 METROAS ...ttt ettt et 132
0.3, RESUILS....eiiiiiieciee ettt e et e st e e e e e e e ta e e e taeeenbaeeenaeeenaraeenareeas 139
0.4 DISCUSSION .....eiieniieiieetierte ettt ettt ettt ettt et et e s bt st e et e e st e ss e e bt eatesbeenbeensesatenbeentesaeens 148
6.5 Conclusion and Policy Recommendations ............ccceeeveeriiieeiiieeiiiecie e 154

Chapter 7 : Discussion and ConcluSiON ......cocecevveicicercssnesssnissssnissssnssssssssssssssssssssssssssnns 155
7.1 Summary of research findings ........c..cocoviiiiiiiiiiieie e 156
7.2 Cross-cutting themes and recommendations ............c.eecueerieeriienieenieenieenieeneeeieeseeens 160
7.3 Potential future research dir€Ctions...........cocueeriiiiiieiiiiiiieiie e 175
7.4 Conceptualising the agriculture-biodiversity conservation nexus in Malawi.............. 179
7.5 CONCIUSION ..ttt ettt ettt et ettt e bt e et e e be e sabe e bt e eabeesbeesateenaeeens 185

REfEIeNCES cuuveeurrinenreentinninnninsnenteesnicsaesssansssessssesssnssssesssassssessssssssessns 186

APPENAICES...uuiirirarissrarcsssancsssancssssssssssssssssssssssssssssssssssssssssssssssssssasssssasssss 213
Appendix A: Supporting information for Chapter 3...........ccoceveriiniininiinieenienceeen 213
Appendix B: Supporting information for Chapter 4............ccccvveeviieriieeniieeeee e 230
Appendix C: Supporting information for Chapter S...........cooceeviiriiiiniiniienieeieeeeeene 234
Appendix D: Supporting information for Chapter 6............ccccveeeiiieriieeniieenie e 254



List of Figures

Figure 1.1: A diagram illustrating how each chapter fits within the overall structure of the
L1 1TSS OO PUUSUPPRUSRPP 5
Figure 2.1: Map of Malawi indicating neighbouring countries and various districts across the
country. The green patches highlight some of the key protected areas in the country. Source:
ATUENOT <.ttt et h e et e b e et e e bt e et e e bt e et e e eat e e abeebeeenbeeaee 24
Figure 2.2: Map of Kasungu National Park showing various land uses. Source: Author. ..... 29
Figure 3.1: A modified framework for nature's contribution to people for Kasungu Landscape
adapted from (IPBES, 2019). The dotted lines represent the feedback, and the solid lines and
arrows represent the direct links. Nature contributes to the good quality of people’s lives by
providing beneficial NCP, including material, regulating and non-material contributions. Good
quality of life includes access to basic materials, health, good social relationships, security, and
freedom of choice. Direct drivers of change are internal pressures of the system that alter the
state of nature and people’s quality of life. Anthropogenic direct drivers of change include land-
use changes, which include agricultural expansion, climate change, species introductions and
overexploitation of resources. Indirect drivers of change refer to those underlying causes of
changes external to the social-ecological system, such as changes in the economy, demography,
CUIEUTE OF THEESTYIES. ..eiiiiieiiieiieeie et ettt et e et e e abeebeeebeesaaeesseenens 38
Figure 3.2: Resources used by study participants as measured by frequency of natural resource
collection from the national park. The response number indicates households, which collect
resources form the park, and the colours of the bars indicate the use of the resources. Blue
indicates resources collected for domestic use, yellow indicates commercial use, and grey
indicates household and commercial uses. The word “veg” in the natural resources products is

shortened fOr VEZETADIES. .......ccoiiiiiiiiieiieee ettt et snaeeneeas 47

xi



Figure 3.3: Graph summarising people’s attitudes toward wildlife and conservation in the
participating villages. The right green side shows the positive attitudes, and the left yellow side
shows the negative attitudes. The grey middle part indicates neutral. .............ccccveeviieenneens 51
Figure 3.4: Results of a general linear regression model for perceptions towards wildlife and
conservation. The red numbers indicate a negative association, the blue numbers indicate a
positive association, and the stars indicate a significance level. ..........cccccvevieriieiieniieenenne. 53
Figure 3.5: Graph showing the number of people (N) reporting crop losses as a result of various
factors in the study area. Drought was the main reason for most crop losses, seconded by
wildlife and Other TEASOMS. ......c.ivuiiiiiiiiiietiee ettt 54
Figure 3.6: Graph showing the number of people (N) reporting livestock losses as a result of
various factors. Losses due to diseases were top, followed by wildlife, theft, and other reasons,
INCIUAING POISONING. ...vieiieiiiieiiieiieeie ettt ettt e s et e et e et e e b e eseeenbeenseeenseenseesnseas 55
Figure 4.1: Map showing the distribution of Matrilineal and Patrilineal kinship systems in
Malawi. Kasungu, the study area, is within the matrilineal part of the country. Data source:
Berge €t al., 2014 ...ttt ettt e e be e e b nes 69
Figure 4.2: Summary of different classes of kinship systems in Malawi. Matrilineal-Virilocal
with dashed lines is commonly practised in Kasungu. ..........ccccoeevieriieiiieniieniienieeieeeeeeeene 73
Figure 5.1: A diagram illustrating the sampled locations of the study villages in relation to
Kasungu National Park. The dashed line represents the fence put up at the boundary of the park.
Exact locations of villages not given to preserve confidentiality. ...........ccocevveenieieniiencenennnn. 98
Figure 5.2: Predicted probabilities of perceived food security outcomes under different
conservation and livelihood scenarios, disaggregated by household location. Bars represent the

categorised responses as worse (red), the same (grey), or better (blue). While farm input subsidy

xii



was expected to increase food security across all locations, farm input price had the opposite
effect. Buffer zone and translocation scenarios were expected to reduce food security for
communities in the unfenced and close areas from the park...........ccccccveeviiiiniienniieineee, 107
Figure 5.3: Predicted probabilities of perceived resource use under different scenarios, by
location. Bars represent the categorised responses as worse (red), the same (grey), or better
(blue). Results highlight that respondent anticipated minimal changes in their use of natural
resources except in the close-unfenced areas, where respondents were more likely to expect
improved resource use under the BAU SCENATIo. .......cccceeveuieieiiieriie e 109
Figure 5.4: Predicted probabilities of people-park relationship under different scenarios, by
location. Bars represent the categorised responses as worse (red), the same (grey), or better
(blue). Results highlight that respondent anticipated minimal changes in their relationship in
the park except for the communities in the close-unfenced site who expected worse outcomes
under translocation and buffer zone scenarios due to increase wildlife incidents and restricted
access to farmland reSPECHIVELY. .....eviiiiiiiiieiiie e e 110
Figure 5.5: Predicted probabilities of people’s wellbeing under different scenarios, by location.
Bars represent the categorised responses as worse (red), the same (grey), or better (blue).
Results highlight universal input subsidy was anticipated to improve people’s wellbeing across
all locations while increase in farm input subsidy, translocation and buffer zone scenarios
would have the opposite effECt. ......c.evvviiiiiiiie e 112
Figure 5.6: Respondents' perspectives on the fairness of scenarios, compared to BAU. While
an increase in farm input prices and wildlife translocation scenarios were deemed unfair in all
locations, the implementation of universal subsidies and wildlife compensation were seen as

fair. The universal subsidy was perceived as particularly fair (compared to the BAU) by those

Xiii



in the fenced area. Perspectives on the fairness of buffer zone restoration varied based on
location; respondents close to the park on the unfenced side found it much less fair than those
further away or in the fenced area. ...........cceeeiiieiiieeiiecce e 115
Figure 5.7: Heatmap of behavioural intentions in response to six land-use scenarios across all
four locations (n = 317). Darker shades indicate higher uptake of specific strategies under each
scenario. While income diversification, making manure, and farm expansion were common
across all locations under BAU, input price increases, and subsidies, strategies such as shifting
farmland and migration were particularly concentrated in close unfenced areas under the
translocation and buffer zone restoration SCENATIOS. .........cveevveriverierrierienieeienieneeeee e 118
Figure 6.1: Workflow illustrating the application of the Glob2loc model to assess the impacts
of agricultural change on biodiversity and food security in Kasungu. The process involved
scenarios based on landscape knowledge and previous research, developing hypotheses on their
potential impacts (see Table 6.1), and using spatial data on species distributions and
anthropogenic stressors as inputs. The Glob2Loc model then predicted species responses and
biodiversity outcomes under each scenario, which were analysed to evaluate future trade-offs
and synergies between biodiversity conservation and agricultural development. The solid
arrows indicate direct links while the dashed arrows indicate indirect links. ...................... 133
Figure 6.2: Projected land cover changes in cropland intensity across Kasungu District in the
six scenarios- A: Current land cover in 2020. B: Climate change, C: Buffer zone restoration,
D: Farm input price increase, E: Fertiliser input subsidy, F: Combined FIP+BR+CC, and G:
Combined FS+BR+CC. Maps depict cropland extent and intensity, where green corresponds

with Kasungu National Park, yellow corresponds with agricultural land (defined as cells where

Xiv



>20% of the cell is in agricultural production), and purple and dots indicates other land uses
(e.g. non-agricultural land uses in and outside of Kasungu landscape). .......c.ccccccvveeveeennenn. 141
Figure 6.3: Stacked bar indicating the proportion of species projected to exhibit positive (blue),
no change (grey), or negative (red) response within each taxonomic group under six policy and
climate SCENATiOs PrOJECLEA; .. .cuviieiiieeiiie et ettt ee et e et e e et e e sae e e saaeeesabeeessseeenaeeennnes 143
Figure 6.4: Taxon-specific species population responses to policy and climate scenarios, based
on estimates from a mixed-effects model. Each point represents the mean predicted change in
population (%) for amphibians, birds, mammals, and reptiles under each scenario, with
horizontal lines indicating 95% confidence intervals. The climate change scenario serves as the
reference baseline (grey) and had a mean % population change across all scenarios and
taxonomic groups of zero. Green represents statistically significant positive effects, and orange
indicates significant Negative ffeCtS. .......cccueviieriiiiiiiiecieee e 144
Figure 6.5: Heat map showing percent change in population abundance under each land use
and policy scenario for the ten most sensitive species. Species were identified based on the
average change in their response across all SCENArios. .........coceveeviirierieniiniienieneeceeceee 147
Figure 7.1: Conceptualised framework for reconciling agriculture and biodiversity

CONSEIVALION TN IMALAWL. «oeeeviiiiiiiieieieeeeeteeeeeeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeeeeeeeaeeeeeaeneeenennnnnes 182

XV



List of Tables

Table 2.1: Criteria for the selection of study landscape and case study villages for the DPhil
TESCATCH ...ttt ettt e ettt et e ettt et e e aeeenbeeeaee 28
Table 3.1: The hypothesised associations between natural resource use, perceptions of wildlife
and conservation, and explanatory variables in the regression analyses and their prior
hypothesised effects. For natural resource use, I examined three key resources in which there
was variability in household use: grass, firewood and fruits. Predictions are based on previous
findings in the HEETAUTE. ....c..ooviiiiiiiiiiieee ettt 43
Table 3.2: The resource collection best-fit model coefficients of variables tested with
significant p-values for each selected resource. They include factors associated with people
collecting firewood, grass and fruit from the national park. ............cocooviiiniiniii. 49
Table 4.1: Key features of patrilineal and two different classes of matrilineal systems
(uxorilocal and virilocal) concerning land use, inheritance, and marriage systems in Malawi,
based on a review of the Iterature. ..........c.ooviiiiiiiiiiiie e 70
Table 4.2: Community perspectives on the positive and negative aspects of the matrilineal-
virilocal kinship system, based on key informant interviews (KIIs) and focus group discussions.
The KII sample included 18 respondents (nine women and nine men). Quotes are drawn from
both KlIs and focus groups, which were used to triangulate findings. Numbers in parentheses
indicate how many times a theme was mentioned during KIIs. A dash (—) denotes that the theme
was not mentioned N the INEETVIEWS. ......c.eiiiiiiiiiieiiieie ettt 78
Table 4.3: Gendered values and uses associated with natural resources collected by households
in the study area, based on key informant interviews (KlIIs). Numbers in parentheses indicate
the total number of respondents and the number of individuals who mentioned a particular

TESOUICE USE. ..eeeeiereuneneeeeeeetetaneneereeeeeteeaaaaaeesesesesasansseeessasunnnseseeetesssanasssesssesssnsaeseseseressnans 82

xvi



Table 5.1: Description of each scenario, rationale for inclusion, and hypothesised outcomes
based on our pilot studies and previous research. We asked respondents how each scenario
would affect their food security, resource use, park relations and well-being, as well as
PETCEIVEA FAITTIESS. ..eutiiieiieiieiiieiee ettt ettt ettt et e et e e ssee et e e bt e enbeesseeenbeensaeenseenens 95
Table 5.2: Demographic characteristics of respondents by location. The table shows the
distribution of gender, ethnicity, marital status, education level, income sources, livestock
ownership, duration of residence in the village, age, and land owned and farmed across four
locations: close-fenced, close-unfenced, distant-fenced, and distant-unfenced. ................... 102
Table 6.1: Assumptions regarding the changes expected under each scenario, and their impacts
related to agricultural land availability, crop yields, behavioural intentions and long-term
11001 0) F 07218 0] 4 1SS 136
Table 7.1: A proposed research agenda based on the findings and gaps identified in this thesis.
The questions outlined here aim to guide future work that supports people-centred, adaptive,

and interdisciplinary conservation in dynamic landscapes like Kasungu and beyond.......... 177

xvil



List of Acronyms and Abbreviations

AfOx

AIC

AIP

CBD

CBNRM

CI

CIFOR

CLMM

CUREC

DNPW

EPA

ESA

FAO

FGD

FIES

FISP

FOLU

FPE

GBF

GDP

GLM

GoM

Africa Oxford Initiative

Akaike Information Criterion

Affordable Input subsidy Programme
Convention on Biological Diversity
Community Based Natural Resources Management
Confidence Interval

The Centre for International Forestry Research
Cumulative Link Mixed Models

Central University Research Ethics Committee
Department of National Parks and Wildlife
Extension Planning Area

European Space Agency

Food and Agriculture Organization

Focus Group Discussions

Food Insecurity Experience Scale

Farm Input Subsidy Program

The Food and Land Use Coalition

Feminist Political Ecology

Global Biodiversity Framework

Gross Domestic Product

Generalised Linear Model

Government of Malawi

XViil



HWC

IBA

ICCS

ICRAF

IFAW

IUCN

KII

KNP

LUANAR

LWT

MEA

MZTFCA

NBSAP

NCP

NGO

NSO

NTFPs

PCA

PCAs

PPF

PPP

SES

SI

Human Wildlife Conflicts

International Bird Area

Interdisciplinary Centre for Conservation Science
The World Agroforestry Centre

International Fund for Animal Welfare
International Union for Conservation of Nature
Key Informant Interviews

Kasungu National Park

Lilongwe University of Agriculture and Natural Resources
Lilongwe Wildlife Trust

Millennium Ecosystem Assessment

Malawi Zambia Transfrontier Conservation Areas
National Biodiversity Strategy and Action Plan
Nature Contribution to People
Non-governmental Organisation

National Statistical Office

Non-timber Forest Product

Principal Component Analysis

Protected and Conserved Areas

Peace Parks Foundation

Public Private Partnerships

Social-Ecological System

Sustainable Intensification

XiX



SSA

TA

UNEP

VIF

WCMC

Sub-Saharan Africa

Traditional Authority

United Nations Environment Programme
Variance Inflation Factors

World Conservation Monitoring Centre

XX



Chapter 1 : Introduction

Farms and households on the fenced side of Kasungu National Park



1.1 Background and research statement

Increasing agricultural productivity while also conserving biodiversity is a key global challenge
(Balmford, 2021; Baudron & Giller, 2014; Herrero et al., 2020; Zabel et al., 2019). While
agriculture is the primary driver of biodiversity loss (Laurance et al., 2014; Tilman et al., 2017),
it remains crucial for food security and poverty alleviation, particularly in low and middle-
income countries (Giller, 2020; Hossain et al., 2024). In sub-Saharan Africa (SSA), where
economies are primarily agrarian, and biodiversity levels are high, the tension between
agricultural expansion and conservation is especially pronounced (Baudron & Giller, 2014;
Giller, 2020; Chapman et al., 2022; UNEP-WCMC, 2019). Projections suggest that agricultural
land expansion could threaten over 80% of species globally by 2050, underscoring the urgency
of sustainable land-use strategies (Tilman et al., 2017; Williams et al., 2021; Fisher et al., 2017;

Grass et al., 2019; Phalan, 2018).

Sub-Saharan Africa is experiencing rapid population growth and shifting dietary demands,
placing additional pressure on land and ecosystems (Conway et al., 2019; FAO, 2017; Ritchie
et al., 2022). While efforts to meet food needs often involve expanding farmland or intensifying
production, both approaches carry significant environmental costs (Baudron & Giller, 2014;
Ceddia et al., 2013; Smith, 2013; Williams et al., 2021). For example, agricultural expansion
leads to habitat loss, while intensification, can result in pollution and reduced habitat quality
(Ball et al., 2024; Laurance et al., 2014; Williams et al., 2021). Despite technological advances
and policy initiatives, such as sustainable intensification, the practical implementation of
sustainable solutions remains constrained by socio-economic, political, and institutional barriers

(Bunge et al., 2022; Herrero et al., 2020).



Recognising land use as central to agricultural productivity and biodiversity conservation is
essential for addressing this challenge (Meyfroidt, 2018; Meyfroidt et al., 2022). In many
African contexts, land use and access are governed by customary systems with social structures
such as gender, kinship, ethnicity, and class (Layefa et al., 2022; Narciso & Henriques, 2020).
These dynamics shape how resources are accessed and managed and are critical to
understanding the socio-ecological dimensions of land use (Fedele et al., 2021; Meyfroidt, 2018;
Tschirhart et al., 2018). Gender roles, in particular, influence agricultural practices, land tenure,
and participation in conservation efforts. However, these social factors are frequently
underrepresented in dominant land-use frameworks and models (Costa et al., 2017; Goldman et

al., 2021; Lau, 2020; Lau & Scales, 2016).

Most research on the food-biodiversity nexus relies on global datasets and modelling, often
derived from high-income regions (e.g., Laurance et al., 2014; Tilman et al., 2017; Williams et
al., 2021). Such approaches may fail to capture the complexity of local contexts in sub-Saharan
Africa, where empirical data are limited, and landscapes are simultaneously expected to provide
food, income, and ecosystem services (Landis, 2017; Ritchie et al., 2022). Frameworks such as
land-sparing and land-sharing offer practical conceptual clarity (Kremen, 2015; Phalan et al.,
2011; Phalan, 2018) but have been critiqued for oversimplifying agro-ecological realities and
neglecting local socio-cultural and institutional factors (Fischer et al., 2017; Baudron & Giller,

2014; Ceddia et al., 2013).

Given these challenges, there is a clear need for place-based, interdisciplinary research that

integrates ecological, agricultural, and social dimensions to inform sustainable land-use



strategies. Understanding how local communities interact with and perceive nature is key to
developing inclusive solutions which can address both food security and biodiversity

conservation goals.

1.2 Research aim

This research explores how agriculture and biodiversity conservation can be integrated within a
shared landscape while respecting local peoples’ priorities. The study uses an interdisciplinary

approach applied to the Kasungu landscape in Malawi as a case study.

1.3 Objectives

Specifically, the research aimed to achieve the following objectives.

1. Assess people's interactions with nature and how they relate to their farming livelihoods.

2. Assess how gendered kinship systems dynamics influence land tenure and natural
resource use.

3. Explore and predict local people's priorities for reconciling agriculture and biodiversity
conservation.

4. Assess the predicted trajectory of biodiversity under a range of current and predicted
trends in agricultural intensification, agricultural expansion, climate change, based on
the insights from Objective 3, using spatial modelling.

5. Make recommendation for future research and policy to address the trade-offs and
synergies between agriculture, biodiversity and human well-being in the Kasungu

landscape and beyond.



1.4 Thesis outline

This thesis is divided into seven chapters. Chapters one and two introduce the research and
provide background, including a review of relevant literature, the study context, and the
methodological approaches used. Chapters three and four, respectively, examine the
implications of human-nature interactions and gendered kinship systems on livelihoods and
conservation. Chapter five explores local priorities for reconciling food security and biodiversity
conservation using scenario-based approaches. Chapter six projects biodiversity trajectories
under current agricultural trends using the Glob2loc spatial modelling tool. Finally, Chapter
seven synthesizes the main research findings, discusses their implications for policy and

practice, and recommendations for future research (Figure 1.1).

Understanding agriculture and biodiversity conservation nexus
(Chapters 1 & 2)

Implications of human-nature
interactions on livelihoods and

conservation
(Chapter 3)

Predicting peoples' priorities Assess the predicted
for food security and trajectory of biodiversity

biodiversity conservation underCcI:1urr?nt gends
The role of gendered kinship (Chapter 5) (Chapter 6)
systems on land tenure and

nature resource use
(Chapter 4)
Discussion and conclusion
(Chapter 7)

Figure 1.1: A diagram illustrating how each chapter fits within the overall structure of the thesis.



Chapter 1: Introduction

In this initial chapter, I introduce the thesis by outlining the research problem highlighting key
knowledge gaps in the relationship between agriculture and biodiversity. I also present the
research objectives and provide an overview of my positionality as a researcher, including how
this influenced the research approach and the associated limitations.

Author contribution: this chapter is my work and has been reviewed by E.J. Milner-Gulland,

Michael Clark, Lauren Coad, and Karl Hughes.

Chapter 2: Theoretical background and methodological approach

In this chapter, I review the literature that informed this thesis’s theoretical and conceptual
foundations. The chapter focuses on the relationship between agriculture and food security,
particularly within the sub-Saharan African context, before narrowing it down to Malawian
context. The chapter also introduces the selected study villages, a focal point throughout the
thesis. The criteria for selecting the villages and the methodological approaches used in the
research are also outlined.

Author contribution: this chapter is my work and has been reviewed by E.J. Milner-Gulland,

Michael Clark, Lauren Coad, and Karl Hughes.

Chapter 3: Implications of human-nature interactions for livelihoods and conservation

I use a mixed-method approach to examine factors influencing people’s use of nature, their
perceptions of wildlife conservation and the associated implications for livelihoods and
conservation in the Kasungu landscape. The findings highlight a strong dependence on Kasungu

National Park (KNP) for social and economic well-being. While participants generally



expressed positive attitudes toward wildlife and conservation, factors such as gender, proximity
to the park, economic status, and food insecurity significantly shaped both resource dependence
and conservation perceptions. These insights offer important guidance for designing and
implementing conservation policies, particularly in communities where livelihoods are closely

tied to natural resources.

This chapter has been published as Mandoloma, L., Clark, M., Coad, L., Hughes, K., &
Milner-Gulland, E. J. (2025). Implications of human-nature interactions for livelihoods and
conservation in Kasungu, Malawi. People and Nature, 00, 1-15.

https://doi.org/10.1002/pan3.70008

Author contributions: The ideas and research questions were conceived by me, E.J. Milner-
Gulland, Michael Clark, Lauren Coad and Karl Hughes. I carried out the data collection and
analysis and wrote the chapter. The chapter was reviewed by E.J. Milner-Gulland, Michael

Clark, Lauren Coad, and Karl Hughes.

Chapter 4: Implications of gendered kinship systems on land tenure and natural resource
use

Building on the dataset used in the previous chapter, this chapter explores how gendered kinship
systems influence land tenure and natural resource use in the Kasungu landscape. After
providing an overview of the kinship systems practised across Malawi, the chapter focuses on
the specific system operating in the study area and its implications for livelihoods and resource
governance. The findings reveal a hybrid kinship system where both men and women have

access to land, but governance and ownership are predominantly male dominated. This


https://doi.org/10.1002/pan3.70008

challenges the notion that gender inequality is exclusive to patriarchal societies, demonstrating
that structural inequalities also persist in matrilineal contexts. The chapter argues that land
policies, legal reforms, and conservation programmes must consider these socio-cultural

complexities to promote gender equity while respecting local traditions.

This chapter has been submitted to the journal Rural Studies and is under review

Author contributions: The ideas and research questions were conceived by me, E.J. Milner-
Gulland, Michael Clark, Lauren Coad and Karl Hughes. I carried out the data collection and
analyses and wrote the chapter. The chapter was reviewed by E.J. Milner-Gulland, Michael

Clark, Lauren Coad, Karl Hughes and Jessica Kampanje-Phiri.

Chapter 5: Predicting people’s priorities for reconciling agriculture and biodiversity
conservation in Kasungu, Malawi

In this chapter, I explore local behavioural intentions and priorities under six future agriculture
and biodiversity conservation policy related scenarios, developed based on insights obtained
during my field work for three and four. Each scenario was assessed by respondents for its
projected impact on food security, natural resource use, community well-being, relationship
with Kasungu National Park, and perceived fairness. Results indicate that scenarios involving
universal farm input subsidies and compensation for wildlife damage were viewed as fair and
beneficial, improving food security, resource access, and well-being. However, expanding
farmland under the input subsidy scenario risks wildlife habitats. In contrast, scenarios involving
wildlife translocation and increased farm input prices negatively impacted well-being and food

security. The findings highlight the importance of integrating local perspectives into policy



design while recognising and managing the inherent trade-offs between conservation and food

security goals.

This chapter has been submitted to the journal Conservation Science and Practice and is under
review.

Author contributions: The ideas and research questions were conceived by me, E.J. Milner-
Gulland, Michael Clark, Lauren Coad and Karl Hughes. I carried out the data collection and
analyses and wrote the chapter. The chapter was reviewed by E.J. Milner-Gulland, Michael

Clark, Lauren Coad, Karl Hughes and Henry Travers.

Chapter 6: Predicting biodiversity trajectories under current agricultural trends in a
shared landscape

In this chapter, I use a spatial modelling tool (Glob2loc) to predict the potential impacts of
current agricultural trends on biodiversity. The analysis evaluates species responses under
multiple land-use scenarios. Results suggest that biodiversity outcomes are most positive under
scenarios involving increased farm input prices and the restoration of buffer zones, with
projected gains in species population and habitat range across taxa. Conversely, the universal
farm input subsidy scenario is predicted to lead to significant declines in species populations
and habitat areas, highlighting the ecological risks associated with widespread agricultural
expansion. These findings underscore the importance of carefully evaluating the biodiversity

trade-offs inherent in agricultural policy decisions.

This chapter is in draft and will be submitted to Conservation Biology once finalised.



Author contributions: The ideas and research questions were conceived by me, E.J. Milner-
Gulland, Michael Clark, Lauren Coad and Karl Hughes. Me and Micheal carried out the
analysis, and 1 wrote the chapter. The chapter was reviewed by E.J. Milner-Gulland, Michael

Clark, Lauren Coad, and Karl Hughes.

Chapter 7: Discussion and conclusion

I synthesise the key findings from the preceding chapters, highlighting emerging themes and
reflecting on the broader implications of the research. The chapter draws attention to how local
livelihoods and conservation outcomes are shaped not only by land-use patterns but also by
historical relationships, governance structures, and community agency. I also outline the main
contributions to understanding the complex relationship between agriculture, biodiversity
conservation, and local socio-cultural dynamics in shared landscapes. Finally, I outline local and
broader implications of the study findings, offering recommendations for integrating food
security and biodiversity conservation goals in socially equitable and ecologically sustainable
ways.

Author contribution: this chapter is entirely my work and has been reviewed by E.J. Milner-

Gulland, Michael Clark, Lauren Coad and Karl Hughes
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Other research contributions
Throughout my DPhil, I collaborated and contributed to other research related to broader topics
within biodiversity conservation. Some of these efforts led to publications as follows.
= Mutinhima Y., Sibanda, L., Rono, B., Kulunge, S., Kimaili, D., Dickman, A.J.,
Madsen, E., Mandoloma, L., Tacey, J., Allred, S., & Hare, D. (2025). International
disparities in conservation priorities are more complicated than Global North—Global

South divisions. Biology Letters. 21: 20240571. https://doi.org/10.1098/rsbl.2024.0571

= Sibanda, L., Dickman, A., Hughes, C., Tacey, J., Madsen, E., Mandoloma, L., Mbizah,
M. M., Mutinhima, Y., Rono, B., Kulunge, S., Kimaili, D., Bhujle, T., Macdonald, D.
W., & Hare, D. (2025). Avoiding an impending collision in international conservation.

Conservation Biology, €14450. https://doi.org/10.1111/cobi.14450

1.5 Positionality, biases and limitations

The beliefs and characteristics of people conducting research influence many aspects of research
(Boyce et al., 2022; Holmes, 2020; Pienkowski et al., 2023), and I am no exception. Personal
experiences and outlooks can determine the questions asked, methods used, how data is
analysed, interpreted, and communicated, and the broader impacts of research (Beck et al., 2021;
Boyce et al., 2022; Montana et al., 2020; Olmos-Vega et al., 2023; Pienkowski et al., 2023).
Recognising these dynamics calls for better reflexivity (an individual or group’s ability to
examine themselves, their actions, and interactions with others) in conservation science, e.g.
Beck et al., (2021), Boyce et al., (2022), Montana et al., (2020), and Pienkowski et al., (2023).

I, therefore, reflect on my personal and professional background as a conservation professional,
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followed by reflections on my study approach, biases in my research and how these may have

influenced specific aspects of my research.

1.5.1 My background

I was born and raised in a middle-class family in Malawi, one of the world’s lowest-income
countries. My early years were spent in Blantyre, the southern region of Malawi, though much
of my adult life has been in the capital, Lilongwe. While Malawi is among the poorest countries
globally, I was fortunate not to experience extreme poverty or lack of necessities. I spent most
of my childhood in Catholic boarding schools, only returning home during holidays. My
connection to wildlife was limited to the birds and trees in our family compound. My encounters
with wildlife were mainly during school trips or family visits to nature reserves and national
parks. Though I always enjoyed being close to nature, a career in natural resource management

was not my initial aspiration.

Growing up in a matrilineal clan significantly shaped my career trajectory and many of my life
choices. Coming from a family where women played leadership roles and made key land use
decisions was inspiring and challenging. I was surrounded by female role models, including my
mother, aunties, and a sister, who set high expectations. In our matrilineal ethnic group, family
legacies are passed through female children, reinforcing the norm that women should work hard
and excel. While many of my female relatives pursued careers in banking and finance, I wanted
to carve my own path, leading me to study natural resource management. As I progressed
through university, my interest deepened, mainly as I engaged more with ecology and

conservation-related courses.
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After completing my bachelor’s degree, 1 participated in an Earth Watch Institute expedition,
conducting ecological research in one of Malawi’s game reserves. While my family worried
about my safety, living in a tent and working close to wildlife, the experience was exhilarating.
Later, during my master’s degree, I researched the effectiveness of different wildlife
management regimes in Malawi. This research project introduced me to communities living
near protected areas, an experience that resonated deeply with me and shaped my research

interests.

I then joined Lilongwe University of Agriculture and Natural Resources (LUANAR) as a
lecturer in the Department of Environmental Science and Management. Teaching conservation-
related courses to diverse students was incredibly fulfilling, knowing that the knowledge and

skills I shared could have a lasting impact.

My journey to a DPhil at Oxford began a few years later with a fellowship from the Africa
Oxford Initiative (AfOx) which allowed me to spend a month at the University of Oxford. I was
hosted by the Interdisciplinary Centre for Conservation Science (ICCS), where I interacted with
researchers, attended seminars, and observed how interdisciplinary conservation research was
conducted. This exposure was transformative as it expanded my understanding of how
conservation could be approached from both ecological and social perspectives and helped me
reflect on how these ideas might be applied in Malawi. When I returned home after the
fellowship, I felt inspired and more confident in pursuing further studies. I wrote a concept note

grounded in insights from my time at ICCS, which later formed the foundation of my DPhil
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application. In this sense, the AfOx fellowship did not just open the door to Oxford, it helped
shape the intellectual direction of my doctoral journey and deepened my commitment to

bridging global and local perspectives in conservation.

1.5.2 My research approach

My personal and professional background played a significant role in shaping my doctoral
research. I spent about eight months in the study villages throughout the DPhil, spread across
three field trips: an initial scoping visit and two data collection phases. During this time, I lived
in a small house alongside my research assistants, which helped build trust and foster
meaningful relationships with community members. Immersing myself in daily village life

provided invaluable insights into the local landscape, traditions, and social dynamics.

In this space, where I identified as a privileged female academic, I was conscious of the power
dynamics inherent in my role. To navigate the insider/outsider dynamics, | fully engaged with
village life, observed local customs, and participated in communal routines, including market
days, which, though not directly linked to my research, offered a critical contextual
understanding of the community. Although initially, I was perceived as an outsider (as a city-
dweller and academic), this gradually shifted as I kept returning. Over time, people began to
treat me with increasing familiarity and warmth; greetings became more personal, and some
community members would stop by the house for conversations. A few students came for
support with national exam preparations and advice on college choices, which made me, and

the research team, feel of use to the community.
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Women, in particular, seemed to open up more as I participated in domestic and social activities,
and some older women began referring to me in kinship terms, such as “daughter” or “auntie,”
which subtly marked a shift in how they positioned me. Men, while often polite, tended to

engage with me more formally, suggesting that gender did mediate some of these relationships.

My identity and positionality influenced many aspects of the research. For example, I collected
data on sensitive topics such as the unauthorised use of natural resources (Chapter 3) and
household gender dynamics (Chapter 4), which might otherwise be challenging to document.
My fluency in the local language and familiarity with cultural norms greatly facilitated data
collection and rapport-building. For instance, in interviews about firewood collection from
protected areas, women were more willing to speak openly with me, often during informal
conversations while preparing meals or walking to the market as they saw me as a trusted
presence rather than an external authority. Similarly, my gender allowed me to sit in on and
participate in domestic spaces giving me insight into intra-household decision-making processes

and gendered labour divisions.

At the same time, [ acknowledge that my background, values, and worldview inevitably shaped
how I interpreted findings, particularly in Chapters 3, 4, and 5. For example, while I viewed
certain gendered power dynamics as constraining, such as the expectation that women were
solely responsible for subsistence farming and household care while men made most financial
decisions, many women I interviewed expressed pride in their roles and emphasised that these
responsibilities gave them a sense of purpose and identity. One woman described her daily work

in the fields and at home as “what makes the family strong,” and noted that major decisions were
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often made “together, but with the man speaking for us”. These responses challenged my own
assumptions about inequality and helped me see that empowerment and agency were often
expressed in subtle or relational ways. I hope my extended community immersion helped

mitigate some of this interpretive bias.

Participation was a central element of my research approach. Prior to formal data collection, I
conducted preliminary fieldwork to build relationships and deepen my understanding of local
concerns around agriculture and conservation. In Chapter 5, which focuses on scenario
development, I collaborated with community members to co-create contextually relevant and
meaningful scenarios. Beyond formal methods, I also engaged with the community in everyday
ways, for example, offering informal academic support to students preparing for national exams,
participating in local events, and spending time in domestic and public spaces. These
interactions were not only key to building trust but also represented small ways of giving back

during the research process.

While I aimed to foster participatory engagement, | also recognise that some aspects of the
research were extractive in nature, offering no immediate benefits to participants. To minimise
potential burdens, I scheduled focus group discussions during already planned farmer field
school meetings, with participants’ consent, and conducted household interviews after 8 a.m.,
once farmers had returned from their fields. Interviews were usually held in participants' homes
to enable them to continue with their daily activities. Looking ahead, I intend to share findings
in accessible formats, including translated summaries and community feedback meetings, in the

hope that the research may inform local conversations about land, livelihoods, conservation, and
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development. While these efforts cannot fully compensate for the knowledge and time shared

with me, they reflect my ongoing commitment to ethical and reciprocal research practice.

This research journey has deepened my appreciation for the complex interplay between
fieldwork, community engagement, and ethical responsibility. It has reinforced the importance
of inclusive, locally grounded approaches to conservation, especially those that recognise the

roles of gender, land tenure, and socio-cultural dynamics in shaping biodiversity outcomes.
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Chapter 2 : Theoretical background and Case study

One of the farms in my study site, at sunset
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2.1 Linking agriculture and biodiversity conservation in Africa

Agriculture remains the backbone of most sub-Saharan Africa economies (Burke, et al., 2022;
Li et al., 2021). Yet, despite increases in agricultural production, poverty and food insecurity
persist across the region (Araya et al., 2023). Enhancing agricultural productivity is, therefore,
a central development priority. However, this ambition is challenged by population growth,
land and soil degradation, climate change, and limited access to agricultural innovations
(Tadele, 2017). With agriculture predominantly rainfed and smallholder-based, these
challenges pose significant risks to sustainable food production (Meyfroidt et al., 2022;
Tschirhart et al., 2018). In Malawi, for instance, agricultural productivity is estimated to be
approximately 30% to 60% below its potential (Anghileri et al., 2024; Leakey et al., 2021),

exacerbating food insecurity.

Many countries including Malawi, have pursued strategies such as agricultural intensification
and land expansion to address these gaps. However, these approaches often conflict with
biodiversity conservation objectives (Wuepper et al., 2024). Cropland expansion frequently
leads to deforestation and encroachment into protected areas, resulting in habitat loss and
fragmentation (Pendrill et al., 2022). At the same time, intensification, often involving high use
of synthetic fertilisers and pesticides, can degrade soil, disrupt ecosystem services, and pollute

water bodies (Ball et al., 2024; Williams et al., 2021).

These trends are particularly concerning in tropical regions, which are among the most

biodiverse globally (Chapman et al., 2022; Oakley & Bicknell, 2022). For example, between

1961 and 2019, the area of harvested land in the tropics more than doubled, with expansion
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accelerating in recent decades (Oakley & Bicknell, 2022). However, only 45-65% of land
deforested for agriculture between 2011 and 2015 became productive in the short term, that is,
was both brought under cultivation and achieved yields consistent with its intended agricultural
use, as per FAO classifications (Meng et al., 2023; Pendrill et al., 2022). The remaining land
remained underutilised, degraded, or was abandoned altogether. Projections suggest continued
biodiversity loss in tropical areas due to agricultural activity (Laurance et al., 2014),
highlighting the urgent need for sustainable land-use strategies supporting livelihoods and

ecological integrity.

In sub-Saharan Africa, livelihoods depend not only on agriculture but also on natural resources
and the ecosystem services they provide (Fedele et al., 2021; Meyfroidt, 2018; Tschirhart et al.,
2018). Communities near conservation areas often rely on resources, such as firewood,
bushmeat and medicine for subsistence, partially offsetting shortfalls in agricultural production
(Meng et al., 2023; Meyer & Borner, 2022; Wunder et al., 2014). Indeed, farming practices and
natural resource use jointly influence both biodiversity and wellbeing outcomes, necessitating
integrated strategies that consider food security and ecosystem health (Meng et al., 2023; Meyer

& Borner, 2022).

Climate change is expected to further compounds the agriculture-biodiversity relationship in
southern Africa, where ecosystems such as Miombo woodlands, grasslands, and savannas are
already under pressure from land-use change (Hall et al., 2021; Olson et al., 2017). In this
region, rising temperatures, shifting rainfall patterns, and frequent droughts have contributed

to water scarcity, declining soil moisture, and increased evapotranspiration (Cramer et al.,
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2018; Jagermeyr et al., 2021; Ray et al., 2019). These changes not only reduce agricultural
productivity but also heighten the risk of soil degradation, bushfires, and vegetation loss (Ray
et al., 2019; Stevens & Madani, 2016; Zinyengere et al., 2013). Given that rural communities
often depend on biodiversity for fuelwood, wild foods, and ecosystem services, these combined
pressures further exacerbate food insecurity and reduce household resilience (Senganimalunje
et al., 2015, 2022). Mitigation strategies that integrate biodiversity conservation with climate-
adapted agriculture are urgently needed to sustain both livelihoods and ecosystem integrity in

the face of ongoing change.

2.2 Challenges and opportunities in the food-biodiversity nexus in Africa

Various strategies have been developed to reconcile agricultural development with biodiversity
conservation. These include sustainable intensification, agroforestry, climate-smart agriculture,
conservation agriculture, and input subsidies (Ajayi et al., 2011; Araya et al., 2023; Darko et
al., 2018). While promising in theory, the effectiveness of these approaches varies significantly

depending on local ecological, economic, and social contexts (Burke, et al., 2022).

Agroforestry, for example, integrates trees into agricultural landscapes to support ecological
sustainability and food production. It has been promoted as a low-input, biodiversity-friendly
strategy (Ajayi et al., 2011; Araya et al., 2023; Coulibaly et al., 2017), but it has also been
criticised for being cost-intensive in its early stages and for potentially reducing crop yields
due to resource competition (Ndoli et al., 2017). Furthermore, it is sometimes viewed more as
a safety net for people experiencing poverty than as a primary solution to food insecurity (Araya

et al., 2023).

21



Technological innovations such as digital agriculture and input subsidy programmes have
shown mixed results in addressing agricultural productivity challenges (Conway et al., 2019).
The digital agriculture revolution involving tools such as mobile-based advisory services,
weather forecasting, and remote extension support, has generated enthusiasm for its potential
to support smallholder decision-making (Conway et al., 2019; Mdee et al., 2021). However,
access remains highly uneven, especially in rural areas where farmers often face barriers such
as limited mobile phone ownership, unreliable cellular network coverage, high data costs, and
lack of digital literacy (Mdee et al., 2021). Meanwhile, input subsidy programmes, though
widely promoted across sub-Saharan Africa, have raised concerns about transparency, political
manipulation, and elite capture (Darko et al., 2018; Mdee et al., 2021; Walls & Matita, 2023).
These programmes alone are unlikely to close the region’s persistent yield gaps, which are
driven by a broader set of factors such as lack of access to improved crop varieties, appropriate
agricultural inputs, soil degradation, and limited farmer education (Burke et al., 2020; Gollnow

et al., 2025; Leakey et al., 2021).

A more recent concept, “land maxing”, has emerged as an alternative to mainstream
intensification strategies. It promotes the domestication and commercialisation of nutrient-rich,
indigenous wild tree species that have been historically neglected (see Leakey, 2020, 2023).
For example, wild loquat (Uapaca kirkiana) and baobab (Adansonia digitata) are widely
valued across Malawi and southern Africa for their edible fruits, high micronutrient content,
and cultural importance. These species can be integrated into farming systems through
agroforestry, providing opportunities for biodiversity-friendly nutrition, climate resilience, and

supplementary income. While this approach holds promise for biodiversity-friendly nutrition
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and income generation, its practical implementation, adoption, and potential trade-offs require

further investigation.

A core challenge in the food-biodiversity nexus is the disconnect between the evidence
available in the literature and the lived complexity of socio-ecological systems (Gollnow et al.,
2025; Leakey, 2023). Many existing studies and policy frameworks fail to account for the
interplay of ecological, social, cultural, and economic factors that shape land use and
conservation outcomes. Interdisciplinary, context-specific research is therefore essential to
develop equitable, effective solutions tailored to the realities of diverse landscapes (Brehony et

al., 2020; Meng et al., 2023; Meyfroidt et al., 2022).

2.3 Malawi: national context

2.3.1 Geographical location and agricultural production

Malawi, a landlocked country in south-central Africa, spans 118,484 km?, with Lake Malawi
covering about 20% of this area. It borders Mozambique (east, south, southeast), Zambia
(west), and Tanzania (north, northeast) (GoM, 2018; Kpienbaareh et al., 2022) (Figure 2.7). The
population is growing rapidly, from 15 million in 2012 to an estimated 26 million by 2030
(Mungai et al., 2020; Nyamangara et al., 2019). About 85% of Malawians live in rural areas,
primarily engaged in smallholder farming and 65% of farmers cultivate less than one hectare

(FAO, 2017, 2024; Mungai et al., 2020).
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Figure 2.1: Map of Malawi indicating neighbouring countries and various districts across the country.

The green patches highlight some of the key protected areas in the country. Source: Author

Agriculture is the backbone of Malawi’s economy, employing over 80% of the workforce,
contributing 39% to GDP, and generating 80% of export earnings (Tuni et al., 2022). The
country relies on a single rain-fed growing season (November to April), which increases
vulnerability to food shortages (Araya et al., 2023). Key exports include tobacco, tea,
sugarcane, coffee, and macadamia (Darko et al., 2018; Ngwira & Watanabe, 2019). Since 2005,
the Farm Input Subsidy Program (FISP)- now renamed as the Affordable Inputs subsidy
Program (AIP) - has aimed to boost food security by improving access to fertilisers and
improved seeds. However, its effectiveness remains debated (Burke et al., 2020; Darko et al.,

2018; Mungai et al., 2020; Walls & Matita, 2023).
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Despite economic growth and policy reforms, Malawi remains among the world’s least
developed countries. Rural areas in particular, face poverty, malnutrition, low life expectancy,
and limited rural access to services (Araya et al., 2023; Tuni et al., 2022). Restricted access to
education and healthcare in rural areas exacerbates these challenges (Tuni et al., 2022). Only
3.2% of the rural population has access to electricity and other clean and sustainable
alternatives, leading to heavy fuelwood reliance and consequent environmental degradation
(Senganimalunje et al., 2022; Tuni et al., 2022). Poor agricultural performance, rapid

population growth, and limited non-farm employment compound poverty (GoM, 2010, 2018).

Climate change intensifies these existing challenges, as floods, droughts, and unpredictable
rainfall continue to disrupt maize production, the country’s staple crop (Burke, et al., 2022;
Warnatzsch & Reay, 2020; Zinyengere et al., 2014). These negative impacts on crop yields are
expected to increase in frequency and severity, particularly as climate models for Malawi
predict more erratic rainfall patterns and higher temperatures in the coming decades
(Chikabvumbwa et al., 2022). In response, there is a growing emphasis on irrigation and
promotion of crop diversification, particularly in the climate-sensitive southern and central
regions, with a focus on more drought-tolerant crops such as cassava and ground nuts

(Chikabvumbwa et al., 2022; Olson et al., 2017).

2.3.2 Trends in protected area management and biodiversity conservation in Malawi
Malawi hosts 99 protected areas (PAs), covering 16.8% of its land area (Kpienbaareh et al.,
2022; van Velden et al., 2020). These areas are crucial for biodiversity but face increasing

threats from cropland expansion, illegal resource use, climate impacts, and chronic
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underfunding (Baghai et al., 2018; Jones et al., 2018; Wuepper et al., 2024). Forest loss, driven
by agriculture, fuelwood, charcoal, and tobacco, is estimated at 1-3% annually (Kpienbaareh
et al., 2022). High population growth and dependency on natural resources intensify pressures

(Kpienbaareh et al., 2022; Senganimalunje et al., 2022).

Under colonial rule (1891-1964), protected areas were created for timber and game, often
disregarding local land rights (Mauambeta, 2010; Morris, 2016). After independence,
additional parks were established under the 1973 National Parks and Wildlife Act, but top-
down policies continued, sidelining communities and fuelling land conflicts (Chana &

Manomaivibool, 2016; Mauambeta, 2010).

Since 1994, a shift toward participatory conservation emerged, with Community-Based Natural
Resource Management (CBNRM) aiming to integrate livelihoods and biodiversity goals
(Manda et al., 2023; Mauambeta, 2010). However, conservation policies have remained largely
top-down, with minimal community involvement (Chana & Manomaivibool, 2016). More
recently, Public-Private Partnerships (PPPs) have become prominent, allowing NGOs and
private actors to co-manage protected areas (Kalenga et al., 2024; Manda et al., 2023). While
these partnerships show promise, they risk marginalising local communities through for
example elite capture and therefore raising questions about long-term equity and sustainability

(Kalenga et al., 2024; Manda et al., 2023; Zuka & Zuka, 2024).

Other recent policy changes include contested legal reforms (e.g., stricter wildlife crime

penalties), wildlife translocations, and ecotourism development (van Velden et al., 2020).
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Persistent issues such as land tenure disputes, deforestation, and weak governance continue to

hinder effective conservation.

2.3.3 Policy frameworks on food security and biodiversity conservation

Malawi has developed multiple policies to align with regional and global development goals.
Key frameworks include the Malawi Agenda 2063 (GoM, 2020), National Agriculture Policy
GoM, 2024a), National Land Policy (GoM, 2002), Wildlife Policy (GoM, 2017), and National
Irrigation Policy (GoM, 2024b). While these policies aim to integrate agricultural and
conservation into development planning (Woolaston et al., 2021; Wuepper et al., 2024), a
siloed policy approach creates contradictions (Kosamu, 2017). For instance, agricultural
policies promote wetland use for food production, while environmental policies discourage it
due to degradation risks (CEPA, 2010; Shine & De Klemm, 1999). This lack of policy
coherence complicates implementation, undermining food security and conservation
objectives. Greater integration and alignment across sectors are needed to address these

interconnected challenges effectively.

2.4 The social-cultural context of Kasungu landscape

Bearing in mind the challenges faced by both the agricultural and conservation sectors, and the
need for integrated management, I selected the Kasungu region as a study site for my research.
This was due to its diverse socio-ecological context, including active biodiversity use,
agricultural pressures, gendered resource use, accessible field conditions, governance support,

and community willingness to engage (Table 2.7)
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Table 2.1: Criteria for the selection of study landscape and case study villages for the DPhil research

Criteria Justification

Area of high biodiversity use (e.g., hunting)
The existence of wild biodiversity and
but is under pressure from agriculture, making
surrounding farms
it a relevant site to study biodiversity-farming

trade-offs.

The presence of gendered resource-use
patterns allowing for insights into how social
Gender-resource use dynamics

and cultural factors influence biodiversity and

food security interactions.

Safe work environment The site had to be safe and accessible per the

university’s risk assessment.

The willingness of local participants to engage
Community participation in discussions on sensitive topics such as

resource use and gender dynamics.

The presence of governance structures that
Supportive governance structures facilitate researcher-community interaction

and integration.

Kasungu, Malawi’s second-largest district (7,878 km?), has a population of 842,953 (density:
105/km?) (GoM, 2018). The local economy is mainly agricultural, with primary crops of
tobacco, maize, soybeans, and groundnuts. Other activities include bee farming, small-scale
businesses, charcoal production, tourism, and illegal hunting (Mkanda & Munthali, 1994; Tuni

et al., 2022). Despite relatively good conditions, climate change has reduced crop yields and
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disrupted rainfall (Chikabvumbwa et al., 2022). It is found in the far west of Malawi, next to
the Zambian Boarder (Figure 2.7). It fulfils all the criteria set out in Table 2.1, and so I chose it

as my study site.

2.4.1 Kasungu National Park

Kasungu National Park (KNP), covering 2,316 km? (29% of the district), is part of the Malawi-
Zambia Transfrontier Conservation Area (MZTFCA) and an Important Bird Area (Figure 2.2)
(Davis et al., 2021, 2023). It supports diverse wildlife and facilitates transboundary animal
movements between Malawi and Zambia (Davis et al., 2021, 2023). Managed by the
government of Malawi with support from NGOs such as International Fund for Animal Welfare
(IFAW), the park is surrounded by communities that depend on farming and natural resource

extraction (Mkanda, 1995; Tuni et al., 2022).
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Figure 2.2: Map of Kasungu National Park showing various land uses. Source: Author.
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Since its gazettement (formal legal designation as a protected area) in 1970, encroachment in
the buffer zone surrounding Kasungu National Park, which spans approximately 75 km long
and 2.1 km wide, has been substantial (Davis et al., 2023; Mkanda & Munthali, 1994). This

includes the expansion of settlements and cultivation of farmlands.

From 2017 to 2022, Kasungu National Park (KNP) authorities constructed an electrified fence
along 87.5 km of the park’s eastern boundary, with the stated objective of reducing what they
described as “elephant raids” and “wildlife crimes”. In parallel, the park authorities also
translocated 263 elephants and 431 other animals between June and July 2022, with the aim of
restoring wildlife populations. While the fence reportedly reduced livestock predation and crop
damage on the fenced side, it intensified human-wildlife interactions and conflicts on the
unfenced side of the park boundary (Mandoloma et al., 2025). In November 2022, construction
was halted by park authorities amid disputes over park boundaries and growing community
concerns about farmland loss and escalating wildlife-related risks. As Malawi’s Wildlife Policy
(GoM, 2017) does not provide compensation for damage caused by wildlife, tension between

the park authorities and surrounding communities have continued to increase since then.

2.5 Methodological approach and ethics

This research draws on eight months of fieldwork conducted during three seasons (Jan—Feb
2022, Sept-Nov 2022, Jan—Mar 2024). Initial visits focused on relationship-building and

identifying research priorities; subsequent visits focused on data collection for later chapters.
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Understanding human-nature relationships requires interdisciplinary approaches, particularly
from the social sciences, which provide theoretical and methodological tools to examine
people’s attitudes, behaviours, and interactions with ecological systems (Jones & Milner-
Gulland, 2024; Milner-Gulland & Rowcliffe, 2007; Newing et al., 2011). To address the
research objectives of this DPhil, I used a combination of qualitative and quantitative methods:

focus group discussions, key informant interviews, and household surveys.

2.5.1 Focus group discussions

Focus groups are a form of qualitative interview that generate insights through moderated group
interaction (Newing et al., 2011). They explore participants’ perspectives, motivations, and
contrasting views in a reflective setting, allowing the free flow of information while
maintaining the focus of the research topics (Newing et al., 2011; Nyumba et al., 2018).
Typically consisting of six to eight purposively selected participants, they may follow a

discussion guide or involve group exercises (Newing et al., 2011).

In my DPhil, I used focus group discussions to explore people’s interactions with wildlife,
farming practices, livelihoods (Chapter 3), and gender dynamics (Chapter 4). Discussions were
guided but allowed to flow naturally, ensuring equal participation. Separate sessions were
conducted for men and women to create comfortable spaces for open dialogue. Focus groups

were also used to develop and refine the scenarios used in Chapter 5.
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2.5.2 Key informant interviews

Key informant interviews are used to gather in-depth insights from individuals with specialised
or experiential knowledge on specific issues (Crandall et al., 2018; Newing et al., 2011). They
are especially valuable in exploratory research and in contexts where data is limited or

uncertainty is high (Newing et al., 2011; Young et al., 2018).

I interviewed local leaders, ward councillors, and agricultural and park extension officers.
These conversations helped contextualise the landscape and inform the design of the

questionnaire survey for Chapters 3 and 5.

2.5.3 Questionnaire surveys
Questionnaire surveys provide structured, standardised data that can be analysed quantitatively.
They are commonly used in conservation research to assess behaviours, attitudes, and

perceptions (Crandall et al., 2018; Milner-Gulland & Rowcliffe, 2007).

I administered face-to-face surveys to collect information on natural resource use, views on
wildlife and conservation (Chapter 3), and behavioural responses to hypothetical scenarios
(Chapter 5). The resulting data were analysed using descriptive statistics and inferential models

to explore relationships between variables.
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2.6 Ethical considerations

Given the sensitive nature of conservation research, particularly where resource use may be
illegal, ethical responsibility is paramount (Brittain et al., 2020; Milner-Gulland & Rowcliffe,
2007). Researchers must protect participants from harm and uphold ethical standards

throughout the research process (Brittain et al., 2020; Pienkowski, Kiik, et al., 2022).

Prior to fieldwork, I underwent formal and informal training in social science methods and
research ethics. All protocols for focus groups, key informant interviews, and surveys were
reviewed and approved by the Central University Research Ethics Committee (CUREC —
R79246/RE001, R79246/RE002). A research permit was also secured from Malawi’s

Department of Parks and Wildlife (Ref. No DNPW 10/10/14).
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Chapter 3 : Implications of Human-Nature Interactions for Livelihoods and

Conservation

A tree being pruned for firewood in one of the farms in the buffer zone of Kasungu National
Park

Chapter published as Mandoloma, L., Clark, M., Coad, L., Hughes, K., & Milner-Gulland, E.
J. (2025). Implications of human-nature interactions for livelihoods and conservation in

Kasungu, Malawi. People and Nature, 00, 1-15. https://doi.org/10.1002/pan3.70008
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3.1 Introduction

The complex interactions between people and nature have been conceptualised as “Nature's
Contributions to People” (NCP), (Diaz et al., 2015; Pascual et al., 2017). People have diverse
perceptions on how nature contributes to their wellbeing, which may relate particularly to their
use of natural resources (Fedele et al., 2021; Isbell et al., 2017; Pascual et al., 2017).
Understanding these relationships is critical to developing practical, inclusive and effective
biodiversity conservation policies and interventions, especially in rural areas where people and
nature share landscapes (as in most African countries). Although the evidence may be limited
on which aspects of nature contribute to people’s well-being (Pett et al., 2016), as it is context-
dependent (L’Roe et al., 2023; Sibanda et al., 2020; Vedeld et al., 2007), people’s relationships

with nature are complex and multifaceted.

People’s actions, particularly those whose livelihoods depend on natural resources, may
sometimes not align with conservation efforts (Karanth et al., 2019; Karanth & Ranganathan,
2018; Salerno et al., 2020). For example, for communities living close to conservation areas,
the lack of benefits from conservation and human-wildlife conflicts that destroy property,
including agricultural produce and livestock, are often associated with poor attitudes towards
conservation and limited participation in nature conservation efforts (Htay et al., 2022; Meyer
& Borner, 2022). These interactions influence people’s decisions and actions and may lead to
behaviours that conflict with conservation efforts, such as retaliatory killing of wildlife,
protected area encroachment, noncompliance to rules and regulations and over-extraction of
natural resources (Felix et al., 2022; Themezie et al., 2021; Jedrzejewski et al., 2017; Viollaz et

al., 2021).
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Despite being one of the poorest countries in the world, Malawi has high levels of biodiversity
endemism, and its agricultural-based economy heavily depends on rainfed agriculture (Davis
et al., 2021, 2023; Kamanga et al., 2009; Kpienbaareh et al., 2022; van Velden et al., 2020).
Expanding farmlands into conservation areas supports the country’s food security needs and
economic development but is a key concern for natural resource conservation (Phalan et al.,

2011; Williams et al., 2021).

I used individual and key informant interviews and focus group discussions to examine human-
nature interactions and the implications of such interactions for people’s livelihoods and
wildlife conservation in Kasungu, Malawi. Specifically, I looked at 1) people’s use of natural
resources as part of their livelihoods, and what factors influence this use; and ii) people’s
perceptions towards wildlife and nature conservation, and factors associated with these
perceptions. I defined perceptions as how a person observes, interprets and evaluates an
experience, which is essential to understand because perceptions can influence how individuals
assess the value of wildlife species and of conservation interventions (Boso et al., 2021;

Sibanda et al., 2020).

3.2 Theoretical framework: Nature’s contribution to people

Nature’s Contribution to People (NCP), defined as “all the contributions, both positive and
negative of living nature and their associated ecological and evolutionary processes, to people’s
quality of life” (Figure 3.1), is a framework that is used to understand and communicate how

ongoing biodiversity decline may affect the complex relationships between people and nature
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(Diaz et al., 2015; Peterson et al., 2018). NCP provides generalised and context-specific
perspectives and analytical tools to represent nature-people interactions for different scales,
audiences, and decision-makers. It also recognises the complex interactions between human
activities and decisions, such as land and resource use and land management, and nature’s
ability to support people’s well-being and emphasises the importance of cultural context as a
cross-cutting factor shaping human perceptions of nature (Bruley et al., 2021; Diaz et al., 2015;

Managi et al., 2022).

Understanding NCP can improve people’s ability to manage ecosystems effectively, equitably
and sustainably (Dressel et al., 2018; Managi et al., 2022). The framework has been applied in
various studies (e.g. Cimatti et al., 2023; Dean et al., 2021; Martin-Lopez et al., 2019; Smith et
al., 2021). Its context-specific perspective highlights the diversity of framing of natural

resources across different communities and geographies worldwide (Peterson et al., 2018).
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Figure 3.1: A modified framework for nature's contribution to people for Kasungu Landscape adapted
from (IPBES, 2019). The dotted lines represent the feedback, and the solid lines and arrows represent
the direct links. Nature contributes to the good quality of people’s lives by providing beneficial NCP,
including material, regulating and non-material contributions. Good quality of life includes access to
basic materials, health, good social relationships, security, and freedom of choice. Direct drivers of
change are internal pressures of the system that alter the state of nature and people’s quality of life.
Anthropogenic direct drivers of change include land-use changes, which include agricultural expansion,
climate change, species introductions and overexploitation of resources. Indirect drivers of change refer
to those underlying causes of changes external to the social-ecological system, such as changes in the

economy, demography, culture or lifestyles.

This research focussed on perceptions and diverse uses of nature in Kasungu landscape in
Malawi and sought to identify factors that influence these dynamics. Understanding factors

affecting NCP is particularly important in highly biodiverse, low-income countries with high
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levels of nature dependence, as these countries urgently need to achieve development targets
but are at high risk of unsustainable development projects that harm biodiversity and nature-

dependent livelihoods (Pascual et al., 2017).

3.3 Methods

3.3.1 Study system

For study site description see section 2.4

3.3.2 Sampling and data collection

I selected the study villages based on their proximity to the park, accessibility, and safety for
the research team to test our hypotheses about how NCP vary according to a range of contextual
factors (Table 3.7). To ensure the study reflected diverse perspective of NCP, I used mixed
methods, applying a combination of semi-structured household interviews (n=231), key
informant interviews (n=18), and focus group discussions (n=16) in eight villages. We targeted
households that farm close to (within Skm) and away from (5-15km) the national park boundary
and interviewed male and female household heads (aged 18-70) to get a representative sample.

Participation in the study was entirely voluntary, with informed consent.

While I purposively sampled participants for the focus group discussions and key informant
interviews based on their location, position in the community, and gender, the participants for
the household surveys were randomly selected by generating a household list for a particular
village and choosing households using a random number generator. I conducted two focus

group discussions in each village, one involving men only and the other women only, so each
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gender group could freely express themselves. I made sure community leaders were not part of
the focus group discussions to reduce the potential for socio-cultural and power relations to
affect results. Instead, I got their perspectives through key informant interviews. I conducted
women’s focus group discussions in the afternoons, and men’s in the morning so I would not
interfere with their farming and household activities. Each focus group constituted about six to
ten people to ensure thorough participation by everyone involved. Key informants included

community leaders, National Park staff, farmers, and agricultural extension officers.

I developed a semi-structured questionnaire (Appendix Al) in English based on information
from the scoping study I conducted before data collection and translated it into “Chichewa”,

the local language. I piloted the questionnaire in one of the participating villages, ensuring that

no one in the pilot was included in the study.

3.3.3 Data analysis

Tused R (V 4.1.2), (R Core Team, 2024) and the NVivo software packages (1.7.1) to analyse
individual household questionnaires and identify themes in the data obtained from focus group
discussions and key informant interviews, respectively. Following Braun and Clarke’s (2012)
recommendations, I used inductive and deductive coding to develop themes and patterns and
conduct thematic analysis. I developed codes based on the research questions and emerging
issues in the data set. I then systematically collated the codes to develop themes for mapping
analysis. While coding was done by myself, the re-coding was done by Beeges Mhango, my

research assistant to check for coder bias.
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The two broad outcome variables within the statistical analyses were natural resource use and
positive perceptions towards conservation. The focal determinants of resource use and positive
attitudes were, among others, proximity to the national park, gender, household wealth, and
food insecurity (encompassing food-sufficient experiences as a continuum from worrying
about not having enough to eat to reducing food consumption). These variables (Table 3.7) were
determined by the literature of previous studies conducted and our knowledge of the study area
during the scoping study conducted from February to March 2022. I used the Food Insecurity
Experience Scale (FIES) developed by the Food and Agricultural Organisation (FAO) to create
a food insecurity variable. This is an experience-based metric of the severity of food insecurity
that relies on people’s direct responses to a series of questions regarding their access to adequate
food (Ballard et al., 2013; Pienkowski et al., 2022). I then adjusted it to estimate peoples’ food

insecurity experience over a farming season (12 months).

Asset ownership indicates household economic status (Hughes et al., 2020). I used the list of
20 common household assets to create an asset index, which I used as a proxy for household
economic wealth. I then used Principal Components Analysis (PCA) to reduce the
dimensionality of the input variables and identify major factors related to household wealth
(e.g. in Hughes et al., 2020; Nguyen, et al., 2015). I weighted the assets based on average
market prices to construct the principal component analysis measures and assessed their inter-
item correlation (alpha = 0.73). I included the first principal component (capturing 61% of the

variance) in the logistic regression models as a wealth index.
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Resource use data was recorded in ordinal categories (high and low); therefore, I used an
ordinal regression model to determine the relationship between resource use and explanatory
variables. | explored this for resources with high variation in use between respondents, such as

firewood, grass, and fruits.

To measure people's perceptions towards wildlife and conservation, I developed a set of nine
questions on a 5-point Likert scale (strongly disagree =1 to strongly agree =5). I then selected
six questions that showed high response variability. Having checked that they were congruent
(Cronbach alpha = 0.7), I created a “positive perceptions” index. As this was a continuous
variable, I used it as the dependent variable in a general linear model (GLM). I tested the
dependent variables for collinearity using Variance Inflation Factors (VIF), and factors were
not correlated (VIFs between 1 and 2). I used stepwise backward elimination and Akaike’s
information criterion (AICc) for model selection to check the models were not overfitted

(Appendix A2, A3 and A4).
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Table 3.1: The hypothesised associations between natural resource use, perceptions of wildlife and conservation, and explanatory variables in
the regression analyses and their prior hypothesised effects. For natural resource use, I examined three key resources in which there was

variability in household use: grass, firewood and fruits. Predictions are based on previous findings in the literature.

Explanatory variable Predicted association

People’s perception of
Resource use Variable explanation
wildlife/conservation

Positive association. As age Age was recorded as the

_ ) increases, one is more likely to  number of years of a person
Age No prior expectation. o ) ) ) ]
have positive perceptions (Merz  since birth. Continuous

etal, 2023). variable recorded as (years).

Women are more likely to
Women are less likely to have
collect resources from . .
positive perceptions towards
nature Either Male or Female,
Gender wildlife and conservation (Merz
(Beyene et al., 2020; (binary).
et al 2023; Carter & Allendorf,

Karanth & Ranganathan,
2016).

2018).

People living close to nature People living close to nature
. . Distance from the household
collect and use more have more positive perceptions
to the park boundary
Location resources for their towards nature because of the
o ) categorised as close (0-5km),
livelihoods (Angelsen et al.,  benefits obtained (Htay et al.,

and away (5-10km), (binary).
2014; Nguyen et al., 2015).  2022). Y Y
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Education

Fence

Household wealth

Food insecurity

No prior expectation.

No prior expectation.

Better-off households will
collect fewer resources.
(L’Roe et al., 2023; Beyene
etal 2020)

People with high food
insecurity scale will more
likely collect natural
resources (Fedele et al.,
2021, Beyene et al 2020;
Barbier, 2010).

More education will be
associated with more positive
perceptions towards nature
(Karanth et al., 2019; Carter &
Allendorf, 2016.)

People living on the fenced side

are more likely to have positive

perceptions due to having less

human wildlife conflict (Merz et

al., 2023; Beyene et al 2020)
Better-off households are more
likely to have positive

perceptions towards nature

(Htay et al., 2022; Mogomotsi et

al., 2020.

People with high food insecurity

scale will more likely have
negative perceptions towards
nature due to crop raiding by

wildlife (Htay et al., 2022).
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The respondent's highest level

of education, (ordinal),

Location of the study village
whether on the fenced or the

unfenced park boundary,
(binary).

An asset index (continuous

variable).

Continuous variable derived
from the Food Insecurity

Experience Scale (FIES)




Farm size

Crop loss from wildlife

Livestock loss from wildlife

Livestock owned

Households with large
farms will collect fewer
resources (Meyer & Borner,

2022).

High levels of crop loss will
lead to high collection of
natural resources (Angelsen
etal., 2014, Borner et al.,
2015).

Loss of livestock will lead
to high collection of
resources (Meyer & Borner,
2022).

Households with high
numbers of livestock will be
less likely collect resources
from the park (Meyer et al.,
2022; Bayene et al 2020).

Households with large farms
will have more positive
perceptions towards nature
(Meyer et al., 2022; Fedele et
al., 2021).

High levels of crop loss will
lead to negative perceptions
towards nature

(Meyer & Bérner, 2022, Htay et
al., 2022).

High numbers of livestock loss
will lead to negative perceptions
towards nature (Htay et al.,
2022).

High number of livestock will
be associated with positive
perceptions towards nature
(Meyer & Borner, 2022; Htay et
al., 2022).

Relative household farming

size in acres

Quantity of crop produce lost

in kgs

Quantity of livestock loss in

numbers

Quantity of livestock owned

in numbers
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3.4 Results

3.4.1 Participants characteristics

The mean age of study participants was 45, with males constituting 55% of the sample. Eighty
per cent of the participants were married; the rest were widowed, divorced, or separated.
Female-headed households constituted 15% of the sample. Sixty per cent of the participants
lived in the buffer zone, and 52% in the fenced part of the park. The level of education varied
between genders; men had attended more years of formal education than women. Most
participants were Chewa ethnicity (83%), with other ethnic groups including Tumbuka (11.3%)
and a mix of Yao, Ngoni and Lomwe (5.7%). Agriculture was the main livelihood activity, and
the principal crops (in order of importance) were maize, soy, groundnuts, and tobacco.
Common livestock included chickens, owned by 47% of respondents, goats (22%), and pigs

(20%). Other livestock included pigeons, rabbits and cattle, ducks and guinea fowl (11%).

3.4.2 Natural resource use

Study participants used diverse natural resources such as firewood (46%), grass (33%), food
including bushmeat, fruits and vegetables (19%), and medicinal plants (2%) to sustain their
daily lives (Figure 3.2). These resources are collected from various places, including farms,
community forests, household compounds and the national park. While firewood is used for
their daily cooking, heating and other energy needs, the grass is used for grazing animals and
constructing bathrooms, vegetable gardens, and temporary dwelling houses in their farms (to
live in when they guard their crops against wildlife during farming season). Timber is used for
charcoal and brick production (for the kiln) and construction. When we asked participants about

the collection of resources from the park, two people had the following to say:
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“The national park is the closest place to get herbs because that is where the ancestral trees with healing
powers are. Even if I want to go to the modern hospitals, I cannot afford it since it requires a lot of
money to get to town to seek medical attention from the government hospitals. It is worse to leave this
place during the rainy season because most rivers are full. Even children stop going to school because

it is too dangerous to cross the rivers” (Female respondent, buffer zone, unfenced)

“Because we have increased in numbers, the demand for firewood has also increased, and most of the
trees we had are gone. It is only now that we are planting trees because our sources of firewood are
dwindling, and the punishment when found harvesting firewood from the park has also increased” (Male

responded, non-buffer zone, unfenced).

Frequency of Natural Resources Collection by Use

751
A Type of Use
7]
S 501 . Both Uses
& . Domestic Use
& . Commercial Use
251

Firewood Grass Fruits Vég Medicine ~ Wildmeat Timber
Natural Resource Products

Figure 3.2: Resources used by study participants as measured by frequency of natural resource
collection from the national park. The response number indicates households, which collect resources
form the park, and the colours of the bars indicate the use of the resources. Blue indicates resources
collected for domestic use, yellow indicates commercial use, and grey indicates household and

commercial uses. The word “veg” in the natural resources products is shortened for vegetables.
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Respondents reiterated that resource collection from the park is decreasing because the national
park authorities have introduced an anonymous informant system for people to get

compensation for reporting illegal harvests from the park.

“Nowadays, when you are caught harvesting bushmeat, you either pay 12 million kwacha [approx. USD
7000] or spend 36 years in jail. Imagine, for example, if I go to jail for harvesting an animal as small
as a pangolin that will take me less than a week to finish, then I have to spend 30 years in jail. My
children will grow and marry without me and even have their own children while I am away. So, it is

not worth the trouble, although other people are still risking it” (Male respondent, buffer zone, fenced).

Using any resource significantly correlated with using another natural resource (Table 3.2). For
example, if people collect firewood (p = 0.00, 95% CI: 3.6-7.9), they were likely to use the
same opportunity to collect fruits (p = 0.00, 95% CI: 0.9-2.2), grass (p = 0.00, 95% CI: 2.8-5.6)
and other resources. While males were less likely to collect fruits (p =0.01, 95% CI: -2.4-0.2),

older people were more likely to collect fruits than others (p = 0.01, 95% CI: -0.0-0.1).

People who lived close to the national park (P = 0.00, 95% CI: 0.9-4.3) and who had
experienced crop (P = 0.1, 95% CI: 0.8-4.9) and livestock loss (P = 0.00, 95% CI: 0.9-3.6)
collected grasses more than others. Livestock ownership (p = 0.1, 95% CI: -1.6-0.25) and
household wealth (p = 0.1, 95% CI: 0.1-0.4) showed a negative correlation with grass
collection, indicating that economically well-off people are less likely to collect these

resources. People with formal education were more likely to collect firewood than others (p =

0.1, 95% CI: -0.18-6.27).
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Table 3.2: The resource collection best-fit model coefficients of variables tested with significant p-values for each selected resource. They include

factors associated with people collecting firewood, grass and fruit from the national park.

Confidence Confidence Confidence
interval interval interval
Estima P- Estima P- Estima P-
Variables Low  High Low  High Low  High
te value |te value |te value
ol 991 0.76 19.05 0.03 4.83 0.66 9.00 0.02 3.81 -0.98 8.59 0.12
Age -0.03 -0.08 0.02 0.26 -0.01 -0.04 0.02 0.53 0.04 -0.01 0.08 0.13

Gender [Male] 0.59 -0.66  1.85 036 |-0.08 -1.01 0.5 087 |-1.08 -235 0.19 0.09
Location [Close]  2.56 0.88 4.25 0.00 |-041 -1.36 0.55 0.40 |0.03 -1.15  1.21 0.96

Fence [Unfenced] -1.38 -2.73  -0.03 0.05 |0.51 -0.45 146 030 |0.26 -1.03  1.55 0.69

Education

0.42 -2.88  3.73 0.80 |3.04 -0.18  6.27 0.06 [-099 -2.84 0.86 0.29
[Primary]
Education

-0.80  -4.67 3.08 0.69 |3.24 -0.15  6.64 0.06 |-030 -2.68 2.07 0.80
[Secondary]
Maize loss 2.86 0.78 4.94 0.01 |0.10 -1.52 1.71 0.91 1.49 -0.51 349 0.14
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Soybeans loss 1.03 -1.15 321 0.35 |0.26 -1.60  2.12 0.78 |-031 -2.09 1.47 0.73
Groundnuts loss 3.00 0.90 5.11 0.01 |0.54 -1.54  2.62 0.61 |-094 -268 0.79 0.29
Livestock loss 2.22 0.86 3.59 0.00 |-0.84 -1.84 0.15 0.10 |-035 -1.55 0.84 0.56
Food insecurity -0.03  -0.25 0.19 0.81 |0.03 -0.13  0.19 0.71 | 0.00 -0.20  0.20 0.98
Wealth index -0.08 -0.24  0.09 0.35 |0.00 0.00 0.00 0.64 | 0.00 -0.03  0.02 0.69
Other resources 4.21 2.84 5.57 0.00 |5.74 3.58 7.91 0.00 |1.55 0.89 2.22 0.00
Livestock owned  -0.67  -1.58  0.25 0.15 | 0.06 -0.50  0.63 0.83 |-043 -129 044 0.34
Farm size

0.14 -3.31  3.59 094 |0.43 -2.40  3.27 076 |-147 -408 1.14 0.27

[Medium]|

Farm size [Small] -0.32  -3.59 294 0.85 |0.67 -2.05  3.39 0.63 |-1.12 -350 1.26 0.36

Significant levels are denoted by ‘0.1’ For very low, 0.01 for intermediate level, and ‘0.001° for high level. Variables with relative importance

are in bold; red font indicates a negative correlation, and blue indicates a positive correlation factor.
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3.4.3 People’s perceptions of wildlife and conservation

Overall, participants expressed positive perceptions towards wildlife and conservation. For
example, over 90% of participants were interested in seeing animals in the national park,
and 71% were interested in gaining wildlife knowledge (Figure 3.3). Two of them had the

following to say.

“It would be great to see the wildlife inside their natural habitat, not only when they have come to
our village, and people are either chasing or running from them” (Male respondent, away from the

park, unfenced).

“Most times when we are offered to go see animals in the national park, we are asked to pay very
high bus fares and arrange food, which becomes very expensive since we have to use the main gate,
which is very far. So, seeing wildlife in the park would be wonderful” (Female respondent, away

from the park, fenced).

Peoples' perceptions towards wildlife and conservation

T

See wildlife in the park 5% 1% 94%

Interested in wildlife knowledge | 17% 12I% 71%
!

Wildlife is no threat to livestock |  39% 4% 57%
\

Wildlife is no threat to crops |  42% 1% 57%
!

Wildlife is no threat to human life | 47% 3% 50%
!

Wildlife to increase in numbers | 35% 15% 50%
,

See wildlife animals often | 53% 2% 45%
!

Less happier with no wildlife |  53% 6% 41%

100 50 (I) 50 100
Percentage
Response Strongly disagree Disagree Neutral Agree Strongly agree

Figure 3.3: Graph summarising people’s attitudes toward wildlife and conservation in the
participating villages. The right green side shows the positive attitudes, and the left yellow side

shows the negative attitudes. The grey middle part indicates neutral.

Positivity towards an increase in wildlife numbers and interest in seeing wildlife more often

were relatively balanced between respondents. Fifty-seven per cent of households agreed
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that wildlife was a threat to their livestock, but interestingly, respondents from focus group
discussions had balanced views on this topic:

“As much as they bring forex [Foreign revenues] in the country, these animals, especially elephants,
are very dangerous. I am glad to see them occasionally, but not often. When they want to eat your
crops, they can finish the whole farm in one night.” (Female respondent, away from the park,
fenced).

“I am not sure if I want the animals to increase in their numbers because, as it is, we only harvest
what is left after the elephants, bush pigs, and monkeys have taken what they can. Now I no longer
use that land, I have decided to rent a farm in the neighbouring village” (Female respondent, buffer

zone unfenced).

Attitudes varied based on gender, location, resource use and food insecurity experience
(Figure 3.4). For example, men showed more positive attitudes than women (p = 0.1, 95%
CI: 0.0-0.2) and collecting natural resources from the park was linked to positive attitudes
(p = 0.1, 95% CI: -0.0-0.1). Living close to the park (p = 0.00, 95% CI: -0.3-(-0.1)),
experiencing food insecurity (p=0.01, 95% CI: -0.0-(-0.1)), and losing crops (p =0.01, 95%
CI: -0.2-(-0.0)) and livestock (p = 0.1, 95% CI: -0.1-0.01) were associated with negative

attitudes.

52



Positive perceptions towards wildlife and conservation

0.09 *
Gender [Male] 1 —_—
-0.18 ***
Location [Close] 1 —
-012*
Maize loss 1 @
-0.04
Livestock loss 1 ——
).02
Resource use 1 —0—
-0.02 *
Food insecurity 1 L 4
-0.50 -0.25 0.00 0.25 0.50
Estimates

Figure 3.4: Results of a general linear regression model for perceptions towards wildlife and
conservation. The red numbers indicate a negative association, the blue numbers indicate a positive

association, and the stars indicate a significance level.

Discussions of solutions to protect crops and livestock from wildlife depredation revealed
varied responses. For example, a focus group discussion with communities close to the park
suggested that the fence be extended along the boundary to cover the rest of the eastern
boundary where most communities farm. There was, however, worry for some people that
the fence would restrict their access to resources in the park. We could not assess the

balance of opinion due to the nature of the discussion and that resource extraction is illegal.

Since positive attitudes towards wildlife and conservation were negatively correlated with
crop and livestock losses (experienced by 82% and 45% of participants respectively), |

explored factors related to the losses (Figure 3.5 and Figure 3.6). Maize was the most
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affected (indicated by 77% of respondents), followed by soybeans (40%), groundnuts
(27%), and tobacco (9%). Crop losses due to drought were high across all crops, followed
by wildlife predation, diseases, and theft. Other reasons for crop losses were input-related

challenges such as lack of fertiliser.

Crop losses and reasons

Maize (N=178) Soy_beans (N=94)
100 1

50III l
N -- --_—

=231)

Groundnuts (N=63) Tobacco (N=21)

Number of people (n

50 1

Drought Wildlife Other Diseases Theft Drought Wildlife Other Diseases Theft

Figure 3.5: Graph showing the number of people (N) reporting crop losses as a result of various
factors in the study area. Drought was the main reason for most crop losses, seconded by wildlife

and other reasons.

Loss of chickens were the highest among all livestock (indicated by 83% of the respondents)
followed by pigs (26%), and goats (24%). Diseases were the main reason for the losses,

followed by wildlife predation, theft and other reasons.

54



Livestock losses and reasons
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Figure 3.6: Graph showing the number of people (N) reporting livestock losses as a result of various
factors. Losses due to diseases were top, followed by wildlife, theft, and other reasons, including

poisoning.

Our results revealed that even though wildlife was an essential cause of crop and wildlife

losses, diseases and drought were as pertinent and led to significant losses.

3.5 Discussion

3.5.1 Factors influencing households' natural resource collection
I demonstrate that, in Kasungu landscape, natural resources are collected mainly for
domestic purposes. Although the resources are sourced from various places, Kasungu

National Park is an essential source of natural materials for people's social and economic

55



well-being. This is commonly the case with communities close to conservation areas
although in some areas access can be restricted (Beyene et al., 2020; Meyer & Borner, 2022;
Shackleton & Shackleton, 2006; Vedeld et al., 2007; Angelsen et al., 2014). While previous
research highlighted the contribution of income from forest resources (Nguyen et al., 2015;
Wunder et al., 2014; Angelsen et al., 2014; Kamanga et al., 2009); in this case, most
participants indicated household use except for firewood, grass and fruits, which were used
for both household consumption and income. The association between resource dependence
and poverty was also reported by L’Roe et al., (2023); Fedele et al., (2021); and Barbier,
(2010). This suggests that, even though conservation policies restrict people’s access to the
national park, it contributes significantly to rural livelihoods. Therefore, it is important that
conservation policies consider conserving wildlife while supporting nature's contributions

to people’s livelihoods (e.g. Diaz et al., 2015).

Collection of resources is highly gendered (Beyene et al., 2020; Karanth & Ranganathan,
2018; Thondhlana et al., 2012), and as predicted, this case was no different, as women were
more likely to collect natural resources compared to men. As women are mostly household
caretakers with limited access to the market, they tend to rely more on non-market products
including natural resources from the park to meet household food security needs (Beyene

et al., 2020; Karanth & Ranganathan, 2018).

As predicted (Table 3.1), better-off people were less likely to collect resources from the
park, particularly grass. The implication is that people with a higher wealth index will have
various sources of income rather than depending on the park’s resources. The linkage of
resource use and socio-economic and demographic factors was also reported by L’Roe et

al., (2023); Meyer et al., (2022); Vedeld et al., (2007); and Beyene et al., (2020). Fedele et
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al., (2021) also characterised highly resource-dependent people as having high poverty

rates, limited market access and strong ties to nature.

I found a positive association between resource collection and crop and livestock loss,
suggesting that people who have experienced crop and livestock loss were likely to collect
resources. Natural resources have been known to provide a safety net to shocks such as low
agricultural yield, especially for poor rural households (Angelsen et al., 2014; Borner et al.,

2015; Fedele et al., 2021).

3.5.2 Factors influencing perceptions of wildlife and conservation

People's perceptions towards wildlife and conservation were generally positive, which is
consistent with most studies (e.g. Karanth et al., 2019; Karanth & Ranganathan, 2018; Merz
et al., 2023; Mogomotsi et al., 2020; Mkanda, 1995). This suggests there is room to enhance
collaboration between institutions and local people and improve the prospects for
conserving wildlife species and reducing habitat loss (Merz et al., 2023). However, having
positive attitudes does not guarantee positive behaviour (Biru et al., 2017; Htay et al., 2022;
Yosef, 2015), as in this case, people still illegally harvest resources from the park. Factors
including gender, closeness to the park, food insecurity experience and crop and livestock
loss, among others, influenced attitudes towards wildlife and conservation in the landscape
reflecting linkage of various socio-demographics to attitudes towards conservation (Merz

et al., 2023; Mogomotsi et al., 2020).

Contrary to my initial prediction, negative perceptions were more likely registered to people

living within 5 kilometres for the park. This can be attributed to the cost associated with

living in proximity to dangerous wildlife which is higher than the potential benefits (De
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Boer & Baquete, 1998; Merz et al., 2023). The negative perceptions were also observed
amongst participants who experiences food insecurity, crop and livestock loss as was
previously reported by Htay et al., (2022) and Meyer & Borner, (2022). Although harvesting
any resource is illegal, people who harvested resources from the park registered positive
attitudes towards conservation. This could reflect the benefits of harvesting resources in the

park, as observed by Biru et al., (2017); Htay et al., (2022); and Merz et al., (2023).

Surprisingly, I found no association between household wealth and positive perceptions
even though the association of economic well-being and positive perception was previously
reported by Ochieng et al., (2021) and Mogomotsi et al., (2020). The premise that better off
people potentially have a diversity of income streams and/or savings that can cushion them
against the economic shocks from crop and livestock depredation by wildlife may not hold
in this study area. This confirms the complex and multifaceted nature of attitudes and

perceptions towards nature and conservation.

The contribution of gender to conservation attitudes was significant. As predicted, women
were more likely to have negative attitudes as compared to men (Carter & Allendorf, 2016;
Karanth et al., 2019; Karanth & Ranganathan, 2018; Merz et al., 2023). Several reasons
could explain this. Firstly, studies have suggested that unfavourable attitudes of women
towards wildlife could be attributed to a greater apprehension about dangerous species
(Carter & Allendorf, 2016). Due to household gender dynamics and responsibilities, women
are in constant contact with the environment, which increases the risk of encountering
dangerous animals in the landscape (Ochieng et al., 2021; Merz et al., 2023). Secondly, the
kinship system towards land tenure is patriarchal. This means males own land and usually

dominate decisions at household and community levels, and these could include
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involvement in different conservation initiatives (Ochieng et al., 2021). Therefore, power
relations and access to conservation opportunities could affect women's social well-being,

leading to low trust in conservation institutions and wildlife conservation.

3.6 Study limitations

This study had limitations which may have impacted my analysis, interpretations and
conclusions. My analysis was primarily based on information provided by the respondents,
with the potential for reporting bias. For example, Malawi’s conservation policies, which
restrict access to national parks, may have influenced the data collected regarding resource
use from the national park. I spent substantial time in the village building trust and therefore
have no reason to think that people were being untruthful, however I would recommend
that future studies make use of other methods of collecting sensitive data such as indirect

questioning methods (Hinsley et al., 2019; Nuno & St. John, 2014).

Recent escalation in human-wildlife conflicts, which have led to tensions between local
communities and national park authorities, are likely to have affected people’s responses
regarding their perceptions of wildlife and conservation (e.g. Davis et al., 2023). Human-
nature interactions in Malawi are heavily influenced by seasons due to agricultural seasons
and wildlife patterns. Because this study was conducted in one season of the year, it may
not have captured the variations across the seasons, limiting the study’s broader
applicability despite asking the respondents to consider their interactions with nature
broadly and not just in that season. Recognising these limitations, findings from this study

are not generalisable to areas with different socio-political and environmental conditions.
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3.7 Local and global implications of the study

The study findings underscore the complex relationship between communities near
conservation areas and their surrounding environment, highlighting both the heavy
dependence on natural resources and the communities’ positive attitudes towards nature and
wildlife conservation. This relationship is shaped by several social, ecological, and
economic variables such as gender, food security and household wealth, which must be

considered in conservation strategies.

The results have shown that communities around Kasungu National Park rely significantly
on forest resources, to the larger extend for household hold consumptions and sometimes
for income. This underscores the critical role of these resources in sustaining local
livelihoods and current exclusionary policies limiting access to these resources may
jeopardize both local livelihoods and long-term conservation goals. For example, the
illegality of resource extraction complicates efforts to collect accurate data on usage levels,
hindering the design of effective interventions. To address this, it is essential to integrate
the contributions of natural resources into Malawi’s conservation policy and intervention
design (Diaz et al., 2015; Dressel et al., 2018). This includes developing participatory
structures tailored to Kasungu’s specific context, informed by social-ecological studies to

ensure inclusivity and local support.

Although implementing community driven conservation policies has several challenges
including power dynamics (as most conservation areas in Malawi including Kasungu
National Park are managed by the government with support from international
organisations), many communities lack financial and technical capacity to effectively mage

conservation projects (e.g. Meyer & Borner, 2022), it is important that programs are put
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in place to deliberately bridge these gaps while ensuring external interventions do not
undermine local priorities. These complexities underline the need for adaptive and
participatory approaches that address the socio-economic and political dynamics of

community-based conservation.

Additionally, given the community’s dependence on natural resources, there is a need for
initiatives that promote off-farm employment, reduce resource extraction, and support
alternative livelihoods while managing potential trade-offs for conservation and human-
wildlife conflict risks (Fedele et al., 2021; Meyer & Borner, 2022). Gender-sensitive
programs that enhance returns from farming and other livelihood activities are particularly

important.

While crop and livestock losses due to depredation were frequently reported, losses from
drought and disease were even more significant. With the human population in the area
continuing to grow (van Velden et al., 2020), the demand for natural resources is likely to
increase unless effective mitigation strategies are implemented. Potential solutions include
improving market access for farmers to maximize returns on their produce (Beyene et al.,
2020), promoting drought-resistant crops, and expanding veterinary services to reduce
agricultural losses. Addressing high population growth through family planning initiatives

and youth education programs is another critical priority.

Targeted compensation programs could provide relief for the most vulnerable community
members and, when combined with other strategies, help mitigate negative human-wildlife
interactions. Effective engagement with local communities is crucial to leveraging their

positive attitudes and fostering locally led conservation initiatives. Simplistic solutions,
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such as fencing or punitive measures against resource harvesting, may provide short-term
relief but are unlikely to promote long-term stewardship of natural resources. Instead,
sustainable solutions require re-evaluating and updating current policies to reflect local
realities, ensuring they are inclusive, practical, and adaptable to changing socioeconomic

and environmental conditions.

3.8 Conclusion

This chapter offers valuable insights into human-nature interactions and the role of nature
in supporting livelihoods. Socioeconomic factors were found to strongly influence both
resource use and attitudes toward conservation, emphasizing the need for programs that
integrate poverty alleviation and economic incentives. Additionally, these relationships vary
with proximity to protected areas, suggesting that one-size-fits-all conservation strategies
are unlikely to succeed. Instead, localized approaches tailored to the unique environmental,

social, and economic contexts of individual communities are essential.

Conservation policies that restrict resource access risk alienating local communities,
leading to negative perceptions and non-compliance. To achieve sustainable conservation
and livelihood outcomes, policies must adopt inclusive approaches that involve local
communities in decision-making and acknowledge the essential contributions of nature to

their daily lives.
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Chapter 4 : Influence of Gendered Kinship Systems on Land tenure and

Natural resource use

Bean counting with the women during one of the focus group discussions
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4.1 Introduction

In many parts of the world, gender norms shape the spaces inhabited by different gender
groups, their livelihood activities, and engagement in conservation (Costa et al., 2017; Lau,
2020). Feminist Political Ecology suggests that these gendered patterns are not only socially
constructed but are also deeply rooted in intersecting systems of power (Sundberg, 2017).
In African countries, ethnicity, economic class, and kinship systems intersect with gender
to influence land tenure, natural resource use, and access rights (Goldman et al., 2021; Lau
& Scales, 2016). Recognising how these intersections shape the access and meaning
attributed to land, labour, and nature across different social contexts is crucial, as these
elements also influence the structure of decision-making within families, communities, and
institutions (Flintan & Seberu Tadla, 2010; Fonjong, 2008). In some contexts, they modify

human-nature interactions (Costa et al., 2017; Lau, 2020).

Although substantial research has been conducted on the social dimensions of human-nature
relationships, the complexities of gender and land tenure systems, as well as their associated
implications for resource use, are often inadequately addressed in both policy and
development initiatives (Alvarez & Lovera, 2016; Lau, 2020; Zimmerer et al., 2015). For
example, land tenure is rarely discussed from the perspective of kinship systems (Asaaga
& Hirons, 2019; Chigbu, 2019). This is problematic in the African context, where almost
80% of the land is owned and controlled under customary systems, and livelihoods are
inextricably linked to access to resources (Layefa et al., 2022; Narciso & Henriques, 2020;

Tschirhart et al., 2018).

While conservation and development programmes have identified the need to develop

inclusive projects that integrate gender and increase women’s participation, gender is not
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often identified as a key component of local land tenure and governance systems (Alvarez
& Lovera, 2016; Malakmohammadi et al., 2013). Sometimes, it is even viewed as an add-
on rather than a fundamental element of conservation initiatives (Anthem & Westerman,
2021; Westerman, 2021). This view risks promoting inequitable processes and ineffective

outcomes for people and nature (Lau, 2020).

Kinship systems, social institutions which describe how lineage and inheritance are traced,
the obligations of family members, and the distribution of resources, form the fabric of
gender dynamics associated with land tenure and resource use (Lowes, 2020; Téne, 2021;
Lowes et al., 2022). These systems, commonly referred to as matrilineal and patrilineal,
have a significant impact on the positions of men and women within the family and society
(Layefa et al., 2022). They determine whether inheritance or privilege is passed through the
maternal or paternal line. From a feminist political ecology perspective, these kinship
systems are not just social arrangements but are key sites through which power is exercised
and contested, influencing access to resources and environmental decision-making (Lau,
2020; Sato & Soto Alarcon, 2019). Usually, kinship systems determine how customary land
is owned, and land ownership remains fundamental to land access, secure livelihoods,
economic growth, and sustainable development (Asaaga & Hirons, 2019; Benjamin et al.,

2021; Berge et al., 2014; Morogoro et al., 2022).

While land reforms are being implemented in various African countries, including Malawi,
to increase equality in resource management (Chigbu, 2019; Chigbu et al., 2019), the
nuances of differing kinship systems are rarely discussed or integrated into these reforms

(Chikaya-Banda & Chilonga, 2021; Kaarhus, 2010). Limited understanding of the kinship
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systems which pertain in different parts of a country could undermine these reforms, thereby

perpetuating or exacerbating inequalities.

I sought to understand how gendered kinship systems in Kasungu, Malawi, influence
natural resource use, livelihoods, and the associated implications for conservation and
development. I chose to explore these issues in Kasungu because, despite Kasungu being
located in the matrilineal belt, it neighbours the patrilineal part of the country, and the
presence of intermarriages could bring cultural and land-use dynamics that are important to
explore. I defined gender dynamics as the relationships and interactions between and among
people based on gender (Westerman, 2021). I specifically looked at (1) the existing kinship
systems in the landscape, (2) how they affect women’s and men's access to, and ownership
of natural resources, (3) and the associated implications for conservation, development

initiatives and land reforms.

4.2 Theoretical framework: Feminist Political Ecology (FPE)

This study draws on Feminist Political Ecology (FPE) to examine how gendered kinship
systems influence land tenure and resource use in Kasungu (Sundberg, 2017). FPE provides
a comprehensive framework for understanding how structural inequalities, shaped by
factors such as gender, class, ethnicity, age, and others, mediate access to and control over

natural resources (Clement et al., 2019; Massé et al., 2021).

Unlike conventional approaches that treat gender as a discreet or additive variable within
conservation and development models, FPE conceptualises gender as a relational and
dynamic process embedded in everyday life, institutional arrangements, and socio-

ecological systems (Elmbhirst, 2015; Lau, 2020; Lau & Scales, 2016; Sato & Soto Alarcén,
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2019). This makes the framework especially relevant in contexts like Malawi, where land

governance is rooted in customary law and gendered kinship norms.

FPE draws attention to how power is exercised not only through formal institutions but also
through lived experience, social positioning, and embodied knowledge (Bacon et al., 2022;
Massé et al., 2021). It emphasises the everyday practices through which people negotiate
access, assert rights, manage conflict, and sustain livelihoods. Particularly important to this
study is FPE’s recognition that women’s ecological knowledge, especially in food
production, water collection, and forest resource use, is often undervalued or excluded from
formal governance and decision-making processes (Elias et al., 2021; Sato & Soto Alarcon,

2019).

FPE has been applied in diverse contexts, including studies on gendered experiences of
wildlife crime (Massé et al., 2021), waste management (Pewa et al., 2025), food insecurity,
and agrarian change (Bacon et al., 2022). In this study, I used FPE to examine how men and
women interact with natural resources in Kasungu and how these interactions both reflect

and reinforce broader social norms and environmental outcomes.

4.3 Literature review

4.3.1 Gendered land tenure and kinship systems in Southern Africa

In Southern Africa, land tenure systems are predominantly shaped by customary institutions
that predate colonialism but have been transformed by both colonial and postcolonial
policies (Bae, 2023; Peters, 2010, 2022). Across the region, customary tenure governs most

rural land, yet varies significantly in structure, from patrilineal inheritance systems in parts
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of Zambia, Zimbabwe, and Mozambique to matrilineal systems in areas of Malawi and

southern Zambia (Alhola & Gwaindepi, 2024; Ambler & Kieran, 2020).

Colonial administrations often organised selective customary practices that privileged male
landholders, sidelining women's informal rights (Doss et al., 2014; Peters, 2013; Peters &
Kambewa, 2007). Post-independence reforms have continued to pursue formal titling and
individualised land ownership, often assuming land is held by “neutral” households. In
practice, however, gendered power relations within households and communities continue
to determine land access and decision-making (Meinzen-Dick et al., 2019). As a result,
gender disparities in land tenure persist, particularly where reform programs fail to engage

with local cultural institutions and kinship arrangements (Bae, 2023; Phan, 2019).

Research across Southern Africa highlights that women's land rights remain conditional and
relational, often dependent on their status within kinship hierarchies (e.g., as wives,
daughters, or widows) (Doss, 2018; Doss & Mika, 2021; Pradhan et al., 2019). These
gendered dynamics are further complicated by shifts in land value, population growth, and
conservation interventions, all of which influence how resources are claimed, allocated, and

contested.

4.3.2 Gender, land tenure and kinship systems in Malawi

Malawi reflects many of these regional dynamics but also presents unique features in its
kinship and land tenure systems (Figure 4.7). The country is home to both matrilineal and
patrilineal systems, which vary geographically. Patrilineal systems dominate in the north
and parts of the south, while matrilineal systems are prevalent in the central and southern

regions (Figure 4.71) (Berge et al., 2014; Lowes et al., 2022). These systems are further
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distinguished by post-marital residence patterns: uxorilocal (wife’s village) and virilocal

(husband’s village), both of which influence land access and authority (Peters, 2010).
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Figure 4.1: Map showing the distribution of Matrilineal and Patrilineal kinship systems in Malawi.

Kasungu, the study area, is within the matrilineal part of the country. Data source: Berge et al., 2014

While leadership/chieftaincy and inheritance follow a paternal line of succession in
patrilineal systems, in matrilineal systems, the line of succession is through the maternal
line. The wife is essentially incorporated into her husband’s lineage in patrilineal systems
(Bacon et al., 2022), while in matrilineal systems, husbands and wives maintain strong
allegiances with their own (different) lineages (Lowes, 2020; Lowes et al., 2022). The
settlement after marriage is at the husband's home in patrilineal systems. In contrast, in
matrilineal systems, settlement can depend on the system of matrilineality being practiced
(see Table 4.1), whether uxorilocal (settlement at the wife’s village, known in Malawi as
“chikamwini”) or virilocal (settlement at the husband’s village, known in Malawi as

“chitengwa”) (Berge et al., 2014; Lowes, 2020, 2021).
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Table 4.1: Key features of patrilineal and two different classes of matrilineal systems (uxorilocal and virilocal) concerning land use, inheritance, and

marriage systems in Malawi, based on a review of the literature.

Key features

Patrilineal

Matrilineal-uxorilocal

Matrilineal-Virilocal

Leadership systems

Leadership is passed on to the

firstborn son of the family.

Leadership was passed on to the
first child, or sometimes to any
child, regardless of gender, from
the maternal line. This is
determined by the elders in the
family or the current chief, who
appoints the successor before

passing on.

Like matrilineal-uxorilocal
except that, if it’s a daughter and
she is married, then she is called
back to settle in her maternal
village when the current leader

of her line dies.

Decision making

(Village level)

Decisions are made by paternal
uncles and husbands, and, if old
enough, the male children are

involved as well

Decisions are dominated by
maternal uncles, mothers and, if
old enough (usually when a girl
comes of age), their daughters as

well.

Decisions are made by paternal
uncles, the husband, and, if old
enough, the male children are

also involved.

Decision making

(household level)

Negotiated between husband and

wife within the household

Same as in patrilineal

Same as in patrilineal

Right to access and use natural

resources

Both men and women (women

tend to lose access and use rights

Both men and women

Same as in patrilineal
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to the spouse’s family when
widowed, especially in situations

where they have no children).

(Men tend to lose access and use
rights to the spouse's family

when widowed).

Right to own and govern

resources.

Men and sometimes paternal

uncles have influence

Women and sometimes maternal

uncles have influence

Same as in patrilineal

Inheritance of family property,

including land

Male children

Female children

Same as in patrilineal

Settlement after marriage

Husband’s home

Wife's home

Husband’s home

Associated tribes

Lambya, Ngonde, Tumbuka,

Tonga, Sena, Lambya, Senga

Chewa, Lomwe, Yao, Ngoni (not

in Mzimba district), Nyanja

Chewa, Lomwe, Yao, Ngoni
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The matrilineal-uxorilocal system is almost the direct opposite of the patrilineal system;
inheritance and leadership are passed down through the maternal lineage, and the husband
and wife’s settlement after marriage is in the woman’s village. Authority over land access
and control is transferred from a woman to her daughters or nieces. In the case of marriage,
the husband will cultivate the land with the wife, but he has no decision-making power over
transferring his wife’s land rights. In case of divorce or death of the wife, the husband loses
the use rights. He is expected to return to his original village, leaving the children with the

wife or her family (since they belong to the matrilineal kin) (T¢ene, 2021b).

The notable difference between matrilineal-uxorilocal and patrilineal societies is that
women often do not occupy the same position as men in patrilineal societies, as men may
hold influential positions in their sisters’ households (Lowes et al., 2022; Narciso &
Henriques, 2020). For example, they would serve as the primary contact for negotiations in
marriage arrangements and occasionally in business dealings when a family representative
is needed. They can sometimes represent the family in village-level decisions. However, the
matrilineal-uxorilocal system is the one in which women have the strongest land rights
compared to other classes (Peters, 2010; Phan, 2019; Benjamin et al., 2021). Aspects of
matrilineal-virilocal are like those of the patrilineal system except for the leadership, which

follows the maternal line (Table 4.1 and Figure 4.2).
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Figure 4.2: Summary of different classes of kinship systems in Malawi. Matrilineal-Virilocal with

dashed lines is commonly practised in Kasungu.

A matrilineal-virilocal system dominates in the Kasungu landscape. Unlike the matrilineal-
uxorilocal system, this system only follows the maternal lineage during the selection of
village leadership. This means that women have access to use but not control the land, as it
belongs to the paternal line, and they stand to lose it to the spouse's family when either a

father or husband is deceased.

In all these systems, gender responsibilities, such as household chores, are socially
embedded and negotiated within households and broader village norms, rather than being

related to kinship systems (Berge et al., 2014; Djurfeldt et al., 2018).

While national reforms such as Malawi’s National Land Policy, 2006 (Appendix Bl),

promote gender equity in principle, they lack clear mechanisms to address the underlying
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kinship and intra-household dynamics that shape how land is accessed, governed, and
contested (Chikaya-Banda & Chilonga, 2021; Peters, 2010; Prowse, 2022). Without
attention to these social foundations, reforms may fail to achieve their goals or inadvertently

reinforce the very inequities they aim to resolve.

4.4 Methods

4.4.1 Study system

For study site description see section 2.4

4.4.2 Study approach

The study employed a qualitative, place-based approach rooted in Feminist Political
Ecology, which practices local knowledge and lived experiences embedded in human-
nature relationships. I conducted key informant interviews (n=18) and focus group
discussions (n=16) in eight purposively selected villages located at varying distances (0-15
km) from the boundary of Kasungu National Park. This spatial stratification allowed me to
examine how proximity to a conservation area shapes resource access and livelihood
strategies. Four villages were between 0 and 5 kilometres from the park, and the others were
5 to 15 kilometres away. Key informants included local leaders, customarily called “chiefs”,
agriculture extension officers, Kasungu National Park staff, and elderly members of the

villages.

To ensure a diversity of perspectives, focus group members were selected based on gender,
age group, and location. I intentionally excluded community leaders from the focus group
discussions to reduce the influence of socio-cultural and power dynamics on the results.

Instead, their perspectives were captured through key informant interviews, which lasted
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about an hour each. Focus groups, consisting of six to ten participants, ran for approximately
two hours to allow for in-depth discussion and were primarily used to triangulate the
information obtained from the key informant interviews. To create a comfortable
environment for open dialogue, I held separate focus group discussions for men and women.
Women's discussions were scheduled in the late afternoon and men's in the mid-morning to

accommodate their respective farming and household activities.

Although I had a set of guiding questions (Appendix B2 and B3), the discussions remained
open-ended to allow the conversations to flow while ensuring equal participation. I asked
the participants how decisions regarding resource use are made within households and in
the village, and their perceptions of the relationships between resource use, gender, and
kinship system. I then asked them to rank the importance of the different natural resources
they access and explored the reasons behind their ratings. I also asked about their
perceptions of the positive and negative aspects of their kinship systems. Despite the
prevalence of its use as a natural resource, I did not ask the communities about their
consumption of wild meat because it is illegal. All the interviews were conducted in
“Chichewa”, the local language in which both me and the research assistant are both fluent
in. We both took detailed notes of the discussions, to ensure that we captured what the
participants said regarding the issues discussed. Participation was voluntary with informed
consent. All protocols for focus groups and key informant interviews were reviewed and
approved by the Central University Research Ethics Committee (CUREC — R79246/RE001,

R79246/RE002).
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4.4.3 Data analysis

I used NVivo 1.7.1 (Version 13, 2020), a qualitative data analysis software package, to
identify codes, themes, and patterns from the interviews and carried out thematic analysis
following the recommendations of Braun & Clarke, (2012). Coding combined inductive
(emergent from data) and deductive (informed by literature and FPE concepts) methods to
identify key patterns around gender, kinship, access, authority, and environmental change.
After coding and theme development, I constructed an analytical narrative by comparing
field data with insights from the literature, highlighting both convergences and tensions. I
considered the interviews and discussions enough for data saturation because by the end of

the data collection period, they had ceased to generate new information (Newing et al.,

2010).

4.5 Results

4.5.1 People's perceptions of the matrilineal-virilocal kingship system

Community perceptions of the kinship system revealed both positive and negative
dimensions, with gendered differences in how these aspects were experienced (Table 4.2).
Men often praised the system for promoting respectful and stable marriages, in which
women were perceived as more obedient and adaptable to their husbands’ cultural norms.
Women, however, highlighted the risks of male dominance, noting that the system grants
men unchecked authority, which discourages women from leaving abusive or inequitable
relationships for fear of losing access to land and children, both of whom typically remain

with the husband’s family.

Both men and women agreed that the system provides clarity and security in terms of land

inheritance, particularly for male children, who inherit land from their fathers. Unlike in
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matrilineal-uxorilocal systems, where elders often make inheritance decisions and can be
contested, the matrilineal-virilocal is perceived as more straightforward. As a result, men
are believed to have stronger incentives to invest in their land, for example, by building

permanent homes or cultivating high-value crops such as tobacco and soybeans.

Both men and women respondents also acknowledged that the kinship system tends to limit
women’s freedom, especially in the early years of marriage. This is often because it often
takes time for some newly married women to adapt to their husbands’ cultural norms and

to feel fully accepted by their husbands’ families.
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Table 4.2: Community perspectives on the positive and negative aspects of the matrilineal-virilocal kinship system, based on key informant interviews
(KIIs) and focus group discussions. The KII sample included 18 respondents (nine women and nine men). Quotes are drawn from both KlIs and focus
groups, which were used to triangulate findings. Numbers in parentheses indicate how many times a theme was mentioned during KlIs. A dash (—) denotes

that the theme was not mentioned in the interviews.

“The system is praised for securing land for children, but it also tends to put pressure on

Inheritance security and  Yes Yes
men to secure more land, especially when they have many sons. In this case, those who
land pressure (n=8) (n=6)
have money, can buy extra land from other villages ” (Male respondent, KII).
“Women do not want to leave their children to be raised by another woman, and in case
they go back home, they also have to beg for land to farm from their brothers since they
Yes Yes lose land once they marry. On top of that, they must return the dowry to the husband's

Lasting marriages and
(n=5, (n=2, family if they ask it back, so it is easier to stay” (Female respondent, FGD).

family pride
n=1) n=4) “Our families are happy when one gets married” (Female respondents, KII).

“Women get to receive many insults when you get out of your marriage, so it is easier for

everybody just to stay” (Male respondent, FGD).
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Women's freedom of
participation in

development initiatives

“Because I know that most of my actions are being watched, I have to be careful about
what I do or say and even how I say it so that I am not labelled or given bad nicknames.
Sometimes, with fertiliser subsidies, our names are the last to be considered since they

start with the landowners” (Female respondent, FGD).

Authority over decision-

making

Yes Yes

(n=2) (n=8)
Yes

_ (n=6)

“Sometimes men go and sell produce without our knowledge, and when you ask, they will
tell you that it is not your soil that has produced the crop” (Female respondent, FGD).
“Decision-making differs between households. It is up to the individual men to consult
their wives. When women ask, they are sometimes reminded that they are not the owners
of the land and, therefore, do not contribute to its fertility” (Female respondent, FGD).
“Women can suggest, especially when they are consulted. Otherwise, they do not want to
appear to have authority over their husbands. They can contribute to farm activities, but
the husband has the final say” (Male respondent, FGD).

“In some cases, especially these days, we (men) are now flexible as we allow women to

take the lead on some farm activities, the struggle comes when it is time for harvesting
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and selling the produce because we differ in our spending habits” (Male respondent,

FGD).

“Access and use right to land and other natural resources is tied to a woman's relation to
Limited land access for ~ Yes Yes

a man. Women tend to lose these rights when divorced or widowed, leaving them
women (n=4) (n=6)

vulnerable” (Female respondent, KII).
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4.5.2 Gendered access to land and household decision-making

Findings reveal a persistent gender imbalance in land access and household decision-
making. While women contribute significantly to both agricultural production and domestic
responsibilities, they often do so without secure land rights. This lack of tenure security
affects not only their capacity to make decisions but also their willingness to invest labour
and resources in land they do not control. As one respondent explained, when women
attempt to influence how household resources are used, they are frequently reminded: “/¢ is

not your land that has produced this” (Female respondent, KII).

Although some households were described as more collaborative, where men consulted
their wives on farming and land use decisions, others upheld strict male authority. These
variations appear to be shaped less by the kinship system alone and more by intra-household
dynamics, including relationship quality, labour distribution, and economic need. However,
the broader kinship context continues to underpin men's authority, allowing asymmetrical
power relations to go unchecked. In cases of conflict or abuse, women often lack recourse,

especially when local leaders, tasked with resolving disputes, are relatives of the husband.

Insecurity around land tenure was a concern expressed by both men and women, but it
disproportionately affected women following divorce or widowhood. In such cases, women
are typically expected to return to their natal villages, where access to farmland is uncertain
and often dependent on the goodwill of male relatives. Without an independent income to

rent or purchase land, many women face precarious livelihoods.
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4.5.3 Gendered natural resource access and use

The study also revealed clear gendered patterns in how natural resources are used and
valued. While both men and women identified firewood, timber, water, farmland, and grass
as essential to their livelihoods, the purposes for which these resources are used, and the

means of accessing them, diverged significantly along gender lines (Table 4.3).

For example, men reported frequent use of timber for brick burning, charcoal production,
and construction of poles, while women predominantly use timber for building household
structures such as fences or drying racks. When asked about the reason for the differences,
respondents cited the high labour demands of charcoal and brick production. The high risk
of charcoal production was another reason, as charcoal production is considered illegal and
punishable by law, and the process is typically carried out at night. While men generally
harvest timber themselves, women indicated that they either purchase it or rely on male

family members when available.

Table 4.3: Gendered values and uses associated with natural resources collected by households in
the study area, based on key informant interviews (KIIs). Numbers in parentheses indicate the total

number of respondents and the number of individuals who mentioned a particular resource use.

Values and uses associated with selected natural resources

Resources Men (n=9) Women (n=9)

For brick burning, charcoal

Timber For house construction
and house construction
S (n=2)
(n=8)
Farmland
o) Mainly for farming (n=9) Mainly for farming (n=6)
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Water o . i .
Drinking and washing Drinking, washing,

Hf% (n=5) cooking, etc (n=9)

Trees . ‘ For cooking (n=8), fruits
For rain (n=4) and cooking

1 (n=7) and medicine (n=4)

oo B o e

For livestock grazing (n=2) For livestock grazing

for different illnesses

Wetlands and Grass

and roofing houses (n=9) (n=8), vegetable gardens
N - _ -
for people and sometimes n=3) and sometimes
\ - =
livestock roofing houses (n=8)

One female respondent described the limitations of participating in agroforestry
programmes as follows:

“When agroforestry programs come and give us tree seedlings, we sometimes don't know where to
plant them, as we have to ask the owners of the land. Some of the seedlings end up dying as we wait

to be guided on where we can grow them” (female respondent, KII).

Women reported being primarily responsible for water collection, including activities such
as brick production, although they are not involved in the actual brick-making process. Both
men and women identified the importance of trees for cooking and rainfall generation, but
women additionally emphasised their roles in providing fruits and medicinal resources.
Water for drinking and washing was similarly valued by both men and women. However,
cooking was largely identified as a female responsibility, with some exceptions, particularly

among younger or unmarried men.

Grass was used by both men and women, but for different purposes: men primarily for

livestock grazing, and women for housing materials and constructing vegetable gardens.
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These findings highlight how gendered roles and kinship-based land access shape not only
who utilises which resources, but also how they are valued, accessed, and managed in

everyday life.

4.5.4 Gender roles in agriculture and implications for land governance

Gender differentiation also emerged in land use and agricultural production. Women
described being primarily responsible for a range of domestic and agricultural tasks,
including child-rearing, food preparation, and subsistence farming. Activities such as
weeding, harvesting, and food processing were commonly associated with women, while
land preparation and planting were typically assigned to men. However, respondents
emphasised that these divisions were not rigid. In practice, tasks were often shared within

households depending on labour availability and family dynamics.

While men and women were reported to have similar access to land and natural resources
for everyday use, formal authority over land, particularly in terms of ownership and
governance, remained with men. In some households, women were consulted on decisions
about land use and agricultural production, but this appeared to be contingent on household
dynamics rather than systemic rights. This complexity has important implications for how

external agricultural interventions are experienced and negotiated along gendered lines.

A further challenge associated with the matrilineal-virilocal land tenure system arises in

households with few male heirs. In such cases, even where large areas of land exist,

constraints related to finance and labour may lead men to rent out unused land, while female
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family members, who are married and farming in their husbands' villages, remain excluded.

As one male respondent noted:

“My family owns forty acres of farmland, but I can only farm seven acres because I do not have the
money to farm the whole land. The rest of the land is usually idle, or sometimes [ rent it out, because
all my sisters arve married, settled, and farm in their husbands' homes, as is the cultural custom. All

these families farm on less than half of what I have” (Male respondent, KII).

This example illustrates how women’s access to land remains contingent on their
relationships to men, whether through their fathers prior to marriage or through their

husbands after marriage, limiting their autonomy and long-term tenure security.

4.6 Discussion

Implications of the matrilineal-virilocal system on livelihoods, development initiatives,
and conservation

This study builds on and extends literature on gendered land tenure and natural resource
governance in Southern Africa by examining how the matrilineal-virilocal system in
Kasungu shapes differentiated access, control, and use of land and natural resources. Study
findings confirm the broader regional pattern noted by previous research, which indicates
that women’s land rights are often contingent upon relationships with male relatives and are
mediated through kinship-based authority, rather than being held as autonomous

entitlements (Alhola & Gwaindepi, 2024; Doss & Mika, 2021).

Although Malawi’s legal and policy frameworks advocate gender equity, our results echo
critiques by Chikaya-Banda & Chilonga, (2021) and Prowse, (2022) that statutory reforms

frequently overlook the everyday dynamics of matrilineal customary systems (see Appendix
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B1). In Kasungu, women’s nominal inheritance rights under matrilineality are often
undermined by virilocal residence and male-dominated governance. In such contexts, post-
marital land access for women is conditional and often revoked upon divorce or widowhood
(Benjamin et al., 2021a; Meijer et al., 2015). These insecure rights have broader
implications for women’s livelihoods and their participation in conservation and
development initiatives. While there is limited evidence that land tenure security directly
leads to increased productivity or sustainable natural resource management (Bhaumik et
al., 2016; Djurfeldt, 2020; Djurfeldt et al., 2018), secure land rights are widely recognised
as foundational for promoting equity, efficiency, and positive social and environmental
outcomes, particularly for women (Feyertag et al., 2021; Holden & Otsuka, 2014; Kerr,

2005).

The study findings further demonstrate that gendered access to natural resources is shaped
not only by tenure norms but also by kinship-informed social roles and expectations.
Women primarily use resources for subsistence (e.g., water for cooking, timber for fencing),
while men access resources like timber for market-oriented uses (e.g., charcoal production).
These patterns are consistent with broader regional research, which shows that women’s
ecological knowledge and contributions to household and environmental management are
often undervalued, despite being essential (Elias et al., 2021; Meinzen-Dick et al., 2019).
In this context, female-headed households may face heightened vulnerability to food
insecurity and livelihood shocks, especially when women are unable to return to their natal
homes to negotiate access to farmland, or when they lack the means to purchase or rent land
(Phan, 2019). This highlights the importance of considering how gendered kinship

structures intersect with socioeconomic status to shape differential vulnerability.
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Feminist political ecology scholars argue that power is not only institutional but relational
and embedded in everyday practice (Elmhirst, 2015; Sato & Soto Alarcén, 2019). Our study
shows these dynamics plays out in practice in Kasungu. Although some households exhibit
collaborative decision-making, women’s access to influence is often constrained by their
social position within kinship hierarchies. As one woman reported, efforts to shape
decisions about household resources are frequently dismissed with the claim that “it is not
your land”. These daily exclusions reinforce broader patterns of marginalisation, despite
women’s substantial labour contributions in farming and resource management (Doss &

Meinzen-Dick, 2020; Doss, 2018; Meinzen-Dick et al., 2019).

The matrilineal-virilocal system also complicates assumptions that matrilineal systems are
inherently more equitable for women. As observed by Lowes et al., (2017), and (2022), the
matrilineal-virilocal model presents a paradox: women nominally inherit land, but live and
farm in their husbands’ villages, where land governance remains under male control. This
limits their autonomy and undermines their ability to participate fully in development and
conservation programs, including agroforestry initiatives that require secure planting sites.
These findings support critiques that conservation efforts often fail to engage with the social
complexities of land governance, particularly in relation to gendered kinship structures

(Anthem & Westerman, 2021; Phan, 2019).

These results also nuance debates around marital stability and gendered power. While the
matrilineal-virilocal system is perceived to foster family cohesion and “respectable” marital
behaviour, it often does so at the cost of women's agency. As previous research has
suggested, women in these systems may remain in difficult or abusive marriages due to fear

of social stigma, land loss, or separation from children (Kusi et al., 2021; Kerr, 2005). In
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contrast, matrilineal-uxorilocal systems, where women retain stronger ties to their natal
homes and land, tend to afford women greater bargaining power and lower tolerance for

abuse (Lowes, 2020; Prowse, 2022).

These structural arrangements also influence how land is used and distributed. In some
cases, male household heads control large tracts of underutilised land, while their married
female relatives, excluded by kinship and custom, struggle to access farming land. This
reinforces findings by Berge et al., (2014) that equitable land access and control are not

guaranteed by formal systems alone but must be negotiated within and across households.

Finally, this chapter highlights the limitations of policy approaches that rely on binary
classifications of patrilineal and matrilineal systems. Malawi’s land laws and reforms
continue to overlook matrilineal kinship arrangements, such as matrilineal-virilocal which
is practised in Kasungu, thereby reproducing the very exclusions they aim to address
(Asaaga & Hirons, 2019; Kaarhus, 2010). This oversight undermines the effectiveness of
both land governance and conservation reforms. This is especially important in the current
context, as many African countries including Tanzania, Ghana, Uganda, and South Africa,
are pursuing land reforms aimed at enhancing inclusivity and improving governance
through secure property rights (Chigbu, 2019; Chigbu et al., 2019; Phiri et al., 2022). In
Malawi and elsewhere, ensuring that women’s voices are meaningfully included in
culturally appropriate, participatory ways, will be critical to ensuring that equity goals are

realised in practice.

The findings underscore the need for intersectional, context-specific approaches that

recognise how gender, kinship, and access intersect in complex and evolving ways (Chigbu
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et al., 2019; Pradhan et al., 2019). These insights are not only critical for equitable land
reform, but also for designing development and conservation initiatives that are grounded

in local realities and capable of fostering long-term socio-ecological sustainability.

4.7 Conclusion and Recommendations

This study contributes to a growing body of work on gender, kinship, and resource
governance by demonstrating how matrilineal-virilocal land tenure systems perpetuate
gendered inequalities in access to and control over land and natural resources. While
matrilineal inheritance theoretically grants women access to land, virilocal residence and
male-dominated governance structures significantly limit their ability to exercise authority
or secure long-term tenure. These constraints are further exacerbated by everyday practices
that exclude women from decision-making, despite their substantial contributions to

subsistence agriculture, natural resource use, and household food security.

The findings underscore that gendered power relations in land and resource use are not
merely the result of static cultural norms, but are actively negotiated through kinship
systems, intra-household dynamics, and institutional arrangements. These dynamics have
significant implications for women's participation in conservation and development
programmes, including agricultural subsidies, agroforestry initiatives, and land reform
efforts. Women’s marginalisation from such interventions risks perpetuating cycles of
livelihood insecurity, underutilised land, and exclusion from decision-making processes
critical to sustainable natural resource management. Achieving gender equity within such a
system requires more than formal recognition of women’s land rights; it demands a deeper
engagement with the structural and relational dimensions of power that shape everyday

access and authority. One-size-fits-all land policies and conservation interventions that fail
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to account for the complexity of matrilineal kinship systems risk reinforcing rather than

redressing existing inequalities.

Policy and practice must therefore recognise and engage with the nuanced realities of
various kinship systems, rather than relying on binary classifications of patrilineal versus
matrilineal. This could include designing land and conservation policies that are gender-
sensitive, culturally appropriate, and informed by participatory processes that include both
women and men; supporting context-specific approaches that consider intra-household
negotiations, power asymmetries, and women’s informal but influential roles in land and
resource governance; and integrating Feminist Political Ecology principles to ensure that
conservation and development programmes are not only inclusive in form but

transformative in substance.

In sum, promoting equitable and sustainable land use in Malawi, and in similar socio-
ecological contexts, requires moving beyond technical fixes to engage more fully with the
embedded social and cultural structures that shape gendered access to land and natural
resources. Without such efforts, current reforms and conservation strategies will fail to meet

their equity and sustainability goals.
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Chapter S : Predicting Peoples’ Priorities for Reconciling Food Security and

Biodiversity and Conservation

Maize farm outside my village house in Kasungu
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5.1 Introduction

Achieving productive agriculture while conserving biodiversity remains a global challenge
(Balmford, 2021; Herrero et al., 2020). This challenge is particularly acute in sub-Saharan
Africa, where ecologically rich regions such as Miombo woodlands are increasingly
threatened by persistent poverty and food insecurity. Agriculture plays a crucial role in food
security and poverty reduction but is also a leading driver of biodiversity loss, with impacts
expected to intensify (Tilman et al., 2017; Williams et al., 2021). Despite the importance of
food security in rural Africa, policy frameworks both at local and international level often
overlook the complex trade-offs between land use, agricultural production, and biodiversity
conservation. This disconnect can create tensions between conservation goals, and local
livelihood and well-being priorities (Habel et al., 2019; Sunderland, 2011). Fragmented
national policy processes further complicate efforts to address the food-biodiversity nexus
in a coherent and inclusive manner (Ferraro & Failler, 2024). To navigate these tensions,
there is a growing need for integrated approaches that balance agricultural productivity with

biodiversity conservation.

Understanding how people respond to agricultural and conservation-related changes, often
driven by external factors, is crucial to designing effective strategies for reconciling
competing land use demands (Travers et al., 2016). For instance, farm input subsidies are
designed to boost crop yields (Kihara et al., 2016; Mdee et al., 2021), but their impact
especially near conservation areas remain contested as they may incentivise agricultural
expansion into ecologically sensitive zones, intensifying pressure on wildlife habitats and
increasing human-wildlife conflict. Buffer zones, which serve as transitional areas around
national parks, are often used for agriculture, further intensifying land use conflicts between

farming and conservation (Kosamu, 2017; Nicholas et al., 2016).
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In this chapter, I used scenario interviews to explore how possible future changes in
conservation, agricultural policies and interventions could impact people and wildlife
around Kasungu National Park in Malawi. Malawi, with its rich biodiversity, and
smallholder agriculture-based economy, faces challenges in balancing food security with
natural resource conservation (Davis et al., 2021; Kamanga et al., 2009). While farmland
expansion into conservation areas may support national food security and economic
development goals, it also undermines long-term conservation objectives (Phalan et al.,
2011; Williams et al., 2021). To understand the trade-offs and synergies, I: (i) developed
plausible scenarios related to conservation interventions, exogenous price changes, and
welfare policy changes, 11) examined how people expected each scenario to affect their food
security, natural resource use and well-being, and how fair they felt the scenario to be, and
1i1) assessed respondents’ behavioural intentions under each scenario, and considered the

associated implications for conservation and social outcomes.

5.2 Methods

5.2.1 Study system

For study site description see section 2.4

5.2.2 Scenario development

I developed five hypothetical scenarios (Table 5.7) along with a Business as Usual (BAU)
baseline, drawing on insights from previous research in the area (Chapters 3 and 4). These
scenarios were co-developed with communities through four focus group discussions
(FGDs) and seven key informant interviews (KIIs) in villages neighbouring Kasungu

National Park. This participatory process ensured that the scenarios reflected both current
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trends and locally salient issues, incorporating community perspectives alongside existing
research findings. Focus groups were held separately with women and men on either side
of the park, close and distant, fenced and unfenced sides, enabling us to capture diverse
perspectives on conservation, land use, livelihoods, and food security. Discussions were
semi-structured, and participants were prompted to reflect on past and present drivers of
change, as well as plausible future developments. Key informants included traditional
authorities, local government representatives, park officials, and agricultural extension
workers, who offered expert and institutional perspectives on ongoing policy shifts and

socio-ecological dynamics.

I piloted the questionnaire with ten households to assess the clarity, feasibility, and
contextual relevance of the scenario descriptions and response questions. Feedback from
the pilot helped refine wording, improve scenario comprehension, and ensure alignment

with local realities and decision-making processes.

The final scenarios incorporated both biophysical and socio-economic dimensions and were
designed to capture a range of plausible changes, including conservation investments,
market fluctuations, and welfare interventions, with anticipated positive and negative
impacts on resource use, food security, community-park relations, and overall well-being.
These scenarios represented real-world policy discussions and allowed us to probe the
perceived fairness, trade-offs, and behavioural responses associated with each intervention,
rather than just their approval or disapproval. I acknowledge the limitations of scenario
framing and discuss the implications of potential response biases and the challenges of

eliciting nuanced trade-offs in the Discussion section 5.4.4.
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Table 5.1: Description of each scenario, rationale for inclusion, and hypothesised outcomes based on our pilot studies and previous research. We asked

respondents how each scenario would affect their food security, resource use, park relations and well-being, as well as perceived fairness.

Scenario name  Description

Current conditions and trends would
remain the same over the following

Business as five years (the detail of the trends

usual expected are supplied by the
respondent rather than pre-
determined).

Farm input Fertiliser prices increase by 100%

price over the 5-year period.

Rationale for inclusion

Provides a baseline for
comparison; trends are included
as conditions are unlikely to
remain static for the next five

years.

From the discussion with the
communities, this scenario
reflects pricing of commodities

rising faster than current trends.
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Hypothesised outcomes
Under BAU, average food
security will decrease, resource
use will increase, people’s
relationships with the park will
worsen and their wellbeing will
worsen. For example, climate
change-related factors such as
prolonged dry spells, short rainy
season, have increased over the
last five years and this
deterioration is expected to
continue over the next five
years.

The increased cost of fertiliser
inputs will decrease access to
fertiliser, reducing crop yields
and human well-being, and will

lead to an increase in natural



Universal farm

input subsidy

Buffer zone

restoration

A universal fertiliser input subsidy is

implemented

Buffer zone of the National Park

restored. This would be mean that

some farms will have to be shifted out

of this area to allow restoration of

vegetation cover.

To address the challenges of the
current Affordable Inputs
Program (AIP) which is
targeted at only vulnerable
farmers. Under this proposal, all
farmers would have access to
the universal subsidy,
irrespective of their economic
situation.

Decreased vegetation in the
buffer zone due to the
unauthorised extension of
farmlands has increased human-
wildlife conflicts. Restoration of
the buffer zone has been

proposed by NGOs and
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resource use to compensate for
lost income. Respondents will
consider this to be unfair. It will
not affect their relationship with
the park.

Universal subsidy will increase
farmers’ access to fertiliser
thereby increasing crop yields,
food security, and well-being,
whilst reducing their natural
resource use. Respondents will
consider this to be fair. It will
not affect their relationship with
the park.

Buffer zone restoration will
reduce farmland availability for
affected households, therefore
decreasing crop yield and
wellbeing, increasing natural
resource use and worsening

people’s relationship with the



Wildlife

translocation

Compensation

A further 250 elephants would be
translocated into the park in the next
five years, similar to what has already

happened in the last five years.

People are compensated for the loss

and damage caused by wildlife.

government in order to reduce
farming activities in the park
boundaries and reduce wildlife
conflicts.

Under the planned wildlife
restoration programme for the
park, it is likely that another
translocation will occur in the
next few years where elephants
will be taken from other
national parks into Kasungu
national park.

To reduce human wildlife
conflict and improve people-
wildlife relationships,
communities have cited
compensation as one way to

resolve the issues they face.
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park. Respondents will consider

this to be unfair.

Wildlife translocation will
increase human wildlife
conflict, therefore reducing crop
yields, and well-being, increase
natural resource use and worsen
people’s relationship with the
park. Respondents will consider
this to be unfair.

Compensation will increase
people’s food security, improve
people’s well-being and
relationship with the park, and
decrease natural resource use.
Respondents will consider this

to be fair.



5.2.3 Study design

I randomly selected twelve villages from a list previously surveyed on human-nature
interactions (Chapter 3). Six villages were located within zero to five kilometres of the park
boundary (three on the fenced side and three on the unfenced side), and six were between
six and fifteen kilometres from the park (also split evenly between fenced and unfenced
areas) (Figure 5.1). I categorised these as fenced-close, fenced-distant, unfenced-close, and
unfenced-distant. The Skm threshold between “close” and “distant” villages was chosen to
differentiate communities experiencing the most frequent human-wildlife interactions
(typically within the first few kilometres of the park boundary) from those further away.

While the threshold was partially based on logistical considerations, it reflects patterns of

wildlife damage reported in previous surveys (Chapter 3).

Close Villages Distant Villages
(0-5km) _ (6-15km)

Unfenced
Kasungu National Park
'
! Vi
P Sl AR
i Fenced
' * «

st £t

Figure 5.1: A diagram illustrating the sampled locations of the study villages in relation to Kasungu

National Park. The dashed line represents the fence put up at the boundary of the park. Exact

locations of villages not given to preserve confidentiality.
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A total of 317 households were selected using a proportional stratified random sampling
approach. Approximately 20% of households in each village were sampled, with the number
of households selected from each village determined based on its share of the total
household population. The 20% threshold was chosen to ensure sufficient representation
across all villages while remaining feasible given time and resource constraints. Within each
village, households were then randomly selected from a complete list of households to avoid
selection bias and ensure representativeness. Within each sampled household, I conducted
interviews with one primary respondent, typically the household head or, if unavailable,
another adult member with knowledge of the household’s livelihood, food security, and land
use practices. While I aimed for gender balance where possible, women were more
frequently available and therefore more often interviewed, as they were typically at home
during survey visits. This may have introduced a bias toward female perspectives in the
data, which I acknowledge and discuss as a limitation in interpreting scenario preferences

and perceptions.

I asked the respondents about expected socio-economic and agricultural changes over the
next five years under a Business as Usual (BAU) scenario. I then presented them with five
alternative scenarios in a random order to minimize order effects and avoid bias (Newing
etal., 2010). For each scenario, I asked the changes might affect their food security, resource
use, community-park relations, and well-being, and how they would respond and adjust
their behavior. Perceptions of fairness were measured using a five-point Likert scale (1 =
very unfair to 5 = very fair), along with open-ended questions to understand their reasoning.

I administered the questionnaire in Chichewa, the local language.
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I emphasised that the scenarios were purely hypothetical to avoid raising expectations. I
defined key terms with respondents before commencing the questionnaire to ensure shared
understanding: food security was defined as having sufficient food in the household; well-
being as a good quality of life; resource use as the extraction and use of natural resources
such as firewood, wild foods, medicinal plants, timber and thatch. These resources are
accessed from a range of sources including community forests, customary lands and
sometimes illegally from within the national park. Community-park relations referred to
positive engagement between the residents and the park authorities. I also asked respondents
to assess the perceived fairness of each scenario, particularly whether the scenario felt just

or equitable in terms of who benefits, who bears the cost, and how decisions are made.

5.2.4 Data Analysis

I used Cumulative link mixed models (CLMM) using an “ordinal” package (Archer, 2015)
in R (V 4.4.1), (R Core Team, 2024) to explore the influence of the scenarios on
respondents’ wellbeing outcomes and perceived fairness. In each case, I calculated the
predicted probability of either a decrease, no change or increase in the dependent variables
for all scenarios, with business-as-usual as a reference scenario. In each model, respondent
ID was included as a random effect to account for multiple responses per respondent.
Graphs were produced in the “ggplot2” package in the R statistical package. [ used thematic

analysis (Braun & Clarke, 2012), to explore reasons for the respondents’ responses.

5.3 Results

5.3.1 Respondent characteristics
The study participants (n=317) were evenly distributed across all four locations: close-

fenced (n=73), close-unfenced (n=89), distant-fenced (n=76), and distant-unfenced (n=79)
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(Table 5.2). Gender was relatively balanced across locations, with 45% of respondents
identifying as male and 55% as female. A majority (83%) of participants identified as
Chewa, while 17% were Tumbuka. Most respondents (84%) were married, and levels of
formal education were generally low. Approximately 69% of participants had attained
primary education, 24% had secondary education, and 7% reported having no formal

education.

The primary source of income was farming, reported by 91% of households. Other sources
included small-scale business (5%) and casual work (4%). Farming was most prevalent in
the close-unfenced location, which also recorded the highest mean land owned (5.9 acres)
and farmed (4.9 acres). Across all sites, the average farmed land area was approximately 4
acres, ranging from a minimum of 1 acre to a few outliers farming up to 27 acres. These
larger landholdings were most frequently observed in the close-unfenced and distant-
unfenced locations. In all locations, some respondents reported owning more land than they
actively farmed, suggesting the presence of fallow land, land rented out, or land allocated

for other uses.
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Table 5.2: Demographic characteristics of respondents by location. The table shows the distribution of gender, ethnicity, marital status, education level,
income sources, livestock ownership, duration of residence in the village, age, and land owned and farmed across four locations: close-fenced, close-

unfenced, distant-fenced, and distant-unfenced.

Demographic variables  Close-fenced Close-unfenced Distant- fenced Distant-unfenced
Gender (%)

Male (45) 10 12 11 12
Female (55) 13 16 13 13
Ethnicity (%)

Chewa (83) 21 23 21 18
Tumbuka (17) 3 5 3 6
Marital status (%)

Married (84) 19 24 19 22
Unmarried (16) 4 4 5 3
Education (%)

None (7) 2 1 2 2
Primary (69) 17 21 15 16
Secondary (24) 5 6 6 7
Source of income (%)

Farming (91) 21 28 20 22
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Business (5) 1 0 3 1
Casual work (4) 1 0 2 1
Livestock ownership

(89%) 20 25 22 22
Time lived in the village

(Years)

Less than 10 (14) 3 3 3 5
10-20 (18) 4 6 3 5
More than 20 (68) 16 19 18 15
Age (years) 43 38 47 49
Land owned (acres) 4.3 5.9 4.7 5.1
Land farmed (acres) 3.8 4.9 3.9 4.3
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The average age of respondents varied by location, ranging from 38 years in close-unfenced
areas to 49 years in distant-unfenced areas. The mean household size was consistently

around five people across all locations.

Livestock ownership was high, reported by 89% of respondents, with households
commonly keeping chickens, goats, pigs, and other small livestock. In terms of settlement
duration, most participants (68%) had lived in their respective villages for more than 20

years, with 18% reporting 10 to 20 years, and 14% reporting less than 10 years.

5.3.2 Business as usual

Under the business-as-usual (BAU) scenario, in which current socio-economic and
environmental trends are expected to continue over the next five years, approximately 50%
of participants across all locations anticipated a decline in food security. The proportion
expecting decreased food security varied by location: close-fenced (39%), close-unfenced
(73%), distant-fenced (39%), and distant-unfenced (51%). Commonly cited reasons
included rising commodity prices, especially for agricultural inputs, and declining
productivity. In the unfenced areas, respondents additionally highlighted crop and livestock
losses due to wildlife depredation as a major contributor to expected food insecurity. As one
farmer noted:

“The animals keep destroying our crops, what we harvest, is what remains, which is very little”

(Female respondent, close-unfenced)

Conversely, 38% of respondents anticipated improved food security, attributing this to

ongoing adaptation strategies such as crop diversification, planting early maturing and

drought-resistant crops, and the use of organic manure as a cost-saving alternative to
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expensive chemical fertilisers. On average, 11% of respondents across all locations

anticipated no change in their food security status.

In terms of natural resource use, 46% of participants expected an increase in reliance on
forest and other resources. This was linked to both economic necessities, due to rising living
costs, reduced agricultural output, and declining alternative livelihoods. However, 37% of
respondents anticipated no change in resource use, stating that their current dependency
levels would remain constant. Notably, 17% expected a decrease in natural resource use,
especially in close-unfenced areas, citing the implementation of stricter penalties and
enhanced security around the national park, from which many currently extract resources
illegally. One female respondent from unfenced-close shared,

“We used to go into the park, but now they have tightened the rules. You can be arrested even for

collecting firewood”.

Regarding relations with the national park, a majority of respondents in close-fenced,
distant-fenced, and distant-unfenced areas (over 80%) anticipated no change. However, in
the close-unfenced area, 84% expected deterioration in relations, pointing to increased
human—wildlife conflict, stricter enforcement and penalties by park authorities, and
ongoing disputes over fence construction and land boundaries following recent wildlife

translocations.

Despite the challenges, 63% of respondents across locations believed their wellbeing would
improve under the BAU scenario, noting positive early results from adaptation strategies
such as income diversification and organic fertiliser use. Meanwhile, 22% anticipated no

change, and 15% expected their wellbeing to worsen, often due to deepening poverty or
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loss of livelihoods. “Unless things change, I don't see our life improving. Prices are high, rains
are poor, and animals destroy crops,” said an elderly woman from the close-unfenced area.
Reflecting this tension, 54% of participants perceived the BAU scenario as unfair, linking

it to persistent or worsening poverty and food insecurity.

5.3.3 Predicted impact of scenarios on food security, resource use, park relations and
wellbeing
i.  Food security

Predicted impacts of scenarios on food security varied considerably (Figure 5.2). For
example, compared to business as usual, the farm-input price increase scenario was
expected to significantly decrease food security in all four study locations (p = 0.00, 95%
CI: -2.32- (-0.77)). Respondents anticipated reduced access to inorganic fertilisers, which
they consider essential for maintaining crop yields. Many were sceptical that organic
fertilisers could offset this reduction, citing limited production capacity.

“Many of us will have little or no access to inorganic fertiliser, which will lower crop yield,

especially for maize. This will mean less food to eat or sell” (male, unfenced-distant).
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Predicted probability of food security levels
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Figure 5.2: Predicted probabilities of perceived food security outcomes under different
conservation and livelihood scenarios, disaggregated by household location. Bars represent the
categorised responses as worse (red), the same (grey), or better (blue). While the farm input subsidy
scenario was expected to increase food security across all locations, the farm input price scenario
had the opposite effect. The buffer zone and translocation scenarios were expected to reduce food

security for communities in the unfenced and close areas from the park

Under the universal input subsidy scenario, respondents anticipated significant
improvements in food security compared to business as usual (p =0.00, 95% CI: 4.07-6.38).
Better access to farm inputs was expected to increase crop yields and strengthen household
food supplies across all locations. The wildlife compensation scenario was also expected to
improve food security as it would help household recover from crop losses (p = 0.00, 95%

CL: 0.53-1.90).
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There were two scenarios in which location had a substantial influence on perceived
outcomes, particularly for respondents in close-unfenced areas, where exposure to wildlife
and conservation restrictions 1S most acute. In both cases, these scenarios involved
conservation interventions. The wildlife translocation scenario was expected to worsen food
security outcomes in close-unfenced locations (p = 0.00, 95% CI: -4.73 to -2.39), as was
the buffer zone restoration scenario (p = 0.00, 95% CI: -3.19 to -1.24). Respondents in these
areas anticipated that translocation would increase crop losses due to elephant depredation.
Meanwhile, the buffer zone scenario was seen as likely to restrict access to farmland, as
communities expected conservation restoration activities to displace smallholder

agriculture around the park.

ii.  Natural resource use
In most locations, respondents anticipated minimal changes in natural resource use across
scenarios (Figure 5.3). However, in close-unfenced areas, the BAU scenario was associated
with a significantly higher likelihood of improved resource use (p = 0.00, 95% CI: 0.82—
2.20), while the buffer zone restoration (p = 0.00, 95% CI: -2.38—(-0.57)), universal subsidy
(p=0.00, 95% CI: -2.72—(-0.80)), and compensation scenarios (p = 0.00, 95% CI: -2.48—(-

0.66)) were associated with worse resource use.
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Figure 5.3: Predicted probabilities of perceived resource use under different scenarios, by location.
Bars represent the categorised responses as worse (red), the same (grey), or better (blue). Results
highlight that respondent anticipated minimal changes in their use of natural resources except in the
close-unfenced areas, where respondents were more likely to expect improved resource use under

the BAU scenario.

These results reflect respondents’ perceptions that stricter park enforcement under the BAU
scenario encourages more responsible use of natural resources, while interventions like

buffer zone restoration would reduce access to forest resources altogether.

iii. ~ People-park relations

Expectations about changes in people-park relations were also strongly influenced by
scenario and location (Figure 5.4). While participants expected their relationships to
generally remain the same, the also expected that the universal input subsidy and

compensation scenarios would significantly improve people’s relationship with the park [(p
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=0.00, 95% CI: 0.99-2.51), and (p = 0.00, 95% CI: 0.66-2.20)] respectively. Respondents
viewed these scenarios as a fair and inclusive policy compared to BAU, particularly those
living close to the park (p = 0.00, 95% CI: 1.54-3.15):

“Compensation will show the government cares as much for us as for animals” (woman,

fenced-close).
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Figure 5.4: Predicted probabilities of people-park relationship under different scenarios, by
location. Bars represent the categorised responses as worse (red), the same (grey), or better (blue).
Results highlight that respondent anticipated minimal changes in their relationship in the park
except for the communities in the close-unfenced site who expected worse outcomes under the
translocation and buffer zone scenarios due to increase wildlife incidents and restricted access to

farmland respectively.

110



However, respondents also raised concerns about anticipated corruption and underpayment
in the compensation scenario.

“Even if I support this compensation, how are these going to be calculated and how will they

compensate life?” (Man, unfenced-close).

The buffer zone restoration scenario was expected to significantly worsen the people-park
relationship, particularly by those close to the national park (p = 0.00, 95% CI: -3.56-(-
1.46), where it was perceived as the loss of community land without addressing wildlife
damage.

“It's just a way for the park to take land without stopping animals from eating our crops” (wWoman,

close, unfenced).
“We also want to restore the buffer zone, but where will we live and farm? ” (man, close, unfenced).

The same trend was expected under the wildlife translocation scenario, where participants
from both close and distant areas expected the scenario to worsen the people-park
relationship (p = 0.10, 95% CI: -1.38-0.11), as respondents feared further loss of lives and

property.

iv.  People's Wellbeing
Regardless of the location, study participants expected their wellbeing to improve under the
universal subsidy (p = 0.00, 95% CI: 0.62-2.09) (Figure 5.5). By easing access to farm
inputs, participants expected the universal subsidy to enable them to achieve higher crop

yields, thereby enhancing their livelihoods through income from their crop produce.
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Figure 5.5: Predicted probabilities of people’s wellbeing under different scenarios, by location. Bars
represent the categorised responses as worse (red), the same (grey), or better (blue). Results
highlight the universal input subsidy was anticipated to improve people’s wellbeing across all
locations while the increase in the farm input subsidy, translocation and buffer zone scenarios would

have the opposite effect.

In contrast, participants in all locations anticipated that buffer zone restoration (p = 0.00,
95% CI: -1.89 -(-0.57)), translocation (p = 0.00, 95% CI: -3.03- (-1.68)) and increases in
farm input price (p = 0.00, 95% CI: -4.23- (-2.80)) scenarios would significantly worsen
their wellbeing. Although these scenarios were anticipated to directly impact residents in
the unfenced-close part of the national parks, people living in the other areas nonetheless
thought they would also be indirectly affected, as some of the people living in that area are

their relatives.
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Overall, close-unfenced communities were consistently the most negatively affected across
scenarios, reporting reduced food security, worsened relations between people and parks,
and a decline in overall wellbeing. Fenced and distant communities generally reported
fewer negative impacts, particularly for buffer zone restoration and translocation,

considering that they would be less affected.

5.3.4 Perceptions of fairness of scenarios

Overall, the universal input subsidy and wildlife compensation scenarios were perceived as
fairer than BAU (Figure 5.6). In contrast, farm-input price increases, buffer zone restoration,
and translocation were viewed as unfair, especially by communities in unfenced areas.
Perceptions were shaped not only by the scenario content but also by the respondent's

location, age, and gender.

The universal subsidy scenario was viewed as significantly fairer than BAU across all
locations (p = 0.00, 95% CI: 1.73-3.18). Respondents saw this as a major improvement over
the existing subsidy program, which they criticised for being prone to input shortages,
delayed implementation, and inequitable distribution.

“The current subsidy program sometimes registers people with no place to farm, and they end up
selling the coupons to traders. In other cases, one household can have five people receiving
coupons, including children, while other households have none, and this causes a lot of inequality
and misunderstanding in the communities ”. (Female respondent, unfenced-distant)

Many participants also expressed frustration with the timing of input distributions and the
lack of transparency in the selection process, which disproportionately affected low-income

and land-dependent households.
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The compensation scenario was also seen as significantly fairer than BAU (p = 0.00, 95%
CI: 0.78-2.01). Respondents felt it could promote coexistence by easing the economic
burden of human-wildlife conflict and recognising the community's losses:

“Compensation will show the government cares as much for us as for animals” (woman, fenced-

close).
Despite concerns about corruption, exaggeration of damage, and underpayment, the
compensation scenario was still preferred over BAU due to its potential symbolic and

material value.
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Figure 5.6: Respondents' perspectives on the fairness of scenarios, compared to BAU. While an increase in farm input prices and wildlife translocation
scenarios were deemed unfair in all locations, the implementation of universal subsidies and wildlife compensation were seen as fair. The universal subsidy
was perceived as particularly fair (compared to the BAU) by those in the fenced area. Perspectives on the fairness of buffer zone restoration varied based

on location; respondents close to the park on the unfenced side found it much less fair than those further away or in the fenced area.
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Both the translocation and farm-input price increase scenarios were perceived as unfair
across all locations: translocation was deemed unfair by a majority (p = 0.00, 95% CI: -1.78
-(-0.57)), especially on the unfenced side of the park, where 74% of close-unfenced and
77% of distant-unfenced respondents viewed it negatively.

“Another translocation would show the government values animals more than us, especially since
the park is failing to manage animals, and people have died from the last translocation” (man,

unfenced, away).

For the farm-input price increase scenario, over 70% of respondents across all locations
rated it as unfair (p = 0.00, 95% CI: -4.99- (-2.78)), largely due to current struggles affording
inorganic fertilisers. This scenario was seen as worsening inequality by limiting access to

essential agricultural inputs and increasing food insecurity.

Perceptions of fairness of the buffer zone restoration scenario varied significantly by
geography. While 54% of respondents from unfenced-close areas perceived it as unfair,
citing the loss of farmland without guarantees of resettlement or compensation, respondents
from fenced and distant areas were neutral (e.g., 47% of distant-fenced and 52% of distant-
unfenced remained neutral), recognising the conservation value of the buffer zone.

“This scenario assumes that only park people know the importance of conservation, and we don't,
which is untrue. We also want to restore the buffer zone, but where will we live and farm is the

question” (Man, close and unfenced).

While some agreed the buffer zone could reduce dangerous encounters with wildlife,
concerns over displacement, lack of alternatives, and exclusion from decision-making

shaped perceptions of unfairness.
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In terms of demographic factors, older individuals were significantly more likely to perceive
scenarios as unfair (Estimate = -0.01, p = 0.01, 95% CI: -0.02- 0.00). This may reflect
accumulated experiences with unmet policy promises or vulnerability to change. Gender
also influenced people’s responses to scenarios; men were more likely to perceive scenarios
as fair, although the effect was only marginally significant (p =0.07, 95% CI: -0.02 to 0.48),

suggesting subtle gendered dynamics in policy perceptions (see Chapter 3).

5.3.5 People's behavioural changes in response to scenarios of change

When asked how they would respond to each scenario (Figure 5.7), diversifying income
was the most common strategy across all villages, particularly under the BAU scenario
where 305 out of 317 participants (across all four locations) said that they would seek
alternative sources. Participants explained that this would include reducing maize farming
in favour of crops requiring less inorganic fertiliser (e.g., soy and groundnuts) or engaging
in petty trade and labour to supplement income. Crop diversification also emerged as a key
strategy under BAU, with many respondents (125/317) noting a shift towards drought-
tolerant crops, such as cassava and early maturing maize, as a means to cope with

increasingly erratic rainfall and ongoing wildlife depredation.

Farm expansion was the most common strategy under the universal subsidy scenario
(288/317), where participants said they would expand land under cultivation to maximise
yields if fertiliser became more affordable. In contrast, making organic manure was the
dominant response under the farm input price increase scenario (237/317), with respondents

noting this as a necessary adaptation in the face of rising fertiliser costs.
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People's behavioural intentions under each scenario

Mo change 26 14 4 17 1
Income diversification - 38 6 54 a4 a7
Crop diversification 125 11 21 83 1 105

Farm expansion 123 13 28 4 5 -
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Making manure 171 10 8 B 55 . 300
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Figure 5.7: Heatmap of behavioural intentions in response to six land-use scenarios across all four
locations (n = 317). Darker shades indicate higher uptake of specific strategies under each scenario.
While income diversification, making manure, and farm expansion were common across all
locations under BAU, input price increases, and subsidies, strategies such as shifting farmland and
migration were particularly concentrated in close unfenced areas under the translocation and buffer

zone restoration scenarios.

While strategies like income diversification, making manure, and farm expansion were
common across locations under BAU, input price increase, and subsidy scenarios, migration
and shifting farmland stood out as location-specific strategies, particularly in response to
the wildlife translocation and buffer zone restoration scenarios. These were most reported
in close and unfenced villages, which border the national park. Chi-squared analysis

(Appendix C9) confirmed these differences: uptake of Shift farmland (y? (3) = 126.38, p =
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0.00), and migration (y? (3) = 23.20, p = 0.00) were significantly higher in close unfenced
than in other locations. Other behavioural responses included irrigation farming, food

budgeting, family planning, and planting trees.

5.4. Discussion

5.4.1 Scenario impacts on food security, resource use, park relations and wellbeing

The results of this study illustrate that conservation and development interventions have
complex and sometimes contradictory impacts on food security, natural resource use,
people-park relations, and human wellbeing. Among the scenarios tested, the farm input
price increase scenario demonstrated the most detrimental effects. Compared to the
business-as-usual baseline, this scenario significantly reduced both food security and
wellbeing across all four locations. Respondents linked these declines to the anticipated
inaccessibility of inorganic fertilisers, which were already prohibitively expensive, and
doubted the feasibility of switching to organic alternatives due to production constraints.
This aligns with prior findings that rising input costs undermine household resilience

(Pangapanga-Phiri et al., 2025; Wunder et al., 2014).

Although input price did not alter overall levels of natural resource use, it was associated
with a significant increase in extraction of resources in close-unfenced communities,
suggesting that people might turn to natural resources to compensate for farm losses. This
pattern is consistent with studies that highlight natural resources as fallback safety nets in
times of agrarian stress (Angelsen et al., 2014; Borner et al., 2015; Kamanga et al., 2009;
Wunder et al., 2014). Additionally, the scenario was expected to exacerbate people—park
tensions, which has been observed elsewhere, especially in contexts where wildlife-induced

crop loss occurred (Chapter 3; Meyer et al., 2025; Meyer & Borner, 2022).
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Conversely, the universal input subsidy scenario had strong positive effects on food security,
wellbeing, and park relations. This was attributed to expectations of improved input access
and higher yields, with the perceived fairness of this scenario being notably high, especially
among communities with fenced areas. Respondents compared it favourably to the existing
subsidy system, which was criticised for its inequitable distribution and inefficiencies.
However, while the subsidy may enhance livelihoods, it could also encourage agricultural
expansion, raising concerns about potential habitat loss, a classic food-conservation trade-

off (Ceddia et al., 2014; Meyfroidt, 2018).

Compensation for wildlife losses was also positively associated with improved food
security and park relations, with respondents appreciating its potential to ease human-
wildlife conflict burdens. Nonetheless, implementation concerns, including corruption,
underpayment, and feasibility, tempered enthusiasm. Despite these concerns, the scenario
was broadly perceived as fair, echoing findings that monetary compensation can increase
tolerance for wildlife (Braczkowski et al., 2023; Kalenga et al., 2024; Kansky et al., 2021),

though its long-term financial sustainability remains a challenge (Rondeau & Bulte, 2007).

The translocation scenario revealed the most widespread opposition. It was viewed as
harmful to wellbeing and park relations across all locations, and especially unfair in the
unfenced locations. Respondents cited fear of crop loss, livestock depredation, and even
fatalities resulting from previous elephant translocation. These concerns speak to the
growing tensions between conservation-led initiatives and local safety, underscoring the
need for equitable risk-sharing mechanisms (Biischer & Thakholi, 2024). Although not

strongly linked to overall changes in resource use, close-unfenced communities anticipated
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an increased reliance on natural resources under this scenario, again reflecting their
heightened vulnerability (Angelsen et al., 2014; Borner et al., 2015; Kamanga et al., 2009;

Wunder et al., 2014).

The buffer zone restoration scenario presented a unique geographical divide. While
respondents in most areas anticipated that it would improve food security by stabilising
rainfall and enhancing growing conditions, those in close-unfenced communities expected
it to significantly reduce food security due to restricted access to farmland and natural
resources. These participants expressed concern about losing farmland without
corresponding efforts to address wildlife conflict. This divergence highlights the spatial
inequities of conservation land-use interventions (Fedele et al., 2021; Meyfroidt et al., 2022;
van Velden et al., 2020). The scenario was also anticipated to negatively affect wellbeing
and was seen as less fair by close-unfenced communities, reinforcing the importance of
incorporating local perspectives into protected area design and governance (L’Roe et al.,

2023).

5.4.2 Location and demographic influences

Geographic location had a significant influence on perceptions and outcomes across all
scenarios. Close-unfenced communities consistently reported greater vulnerability,
anticipating more negative impacts on food security and resource use, and more unfairness.
These communities face compounded pressures of restricted access to land, heightened
exposure to wildlife, and limited livelihood alternatives. This is in consistent with previous
studies (Merz et al., 2023; Mogomotsi et al., 2020) which suggested that demographic

characteristics including location shape people use of resources and perceptions. In contrast,
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distant or fenced communities were generally more optimistic about the potential benefits

of certain interventions, such as buffer zones.

Age and gender also shaped people’s perceptions. Older respondents were significantly
more likely to view scenarios as unfair, potentially reflecting longer-term exposure to failed
or unjust interventions. Male respondents tended to perceive scenarios more positively in
terms of fairness, although the effect was marginal. These findings emphasise the need for
inclusive approaches that address intra-community heterogeneity when designing and

implementing conservation and development policies (Chapter 3).

5.4.3 Implications for policy and practice

The findings of this study reinforce the notion that no single intervention offers a panacea
for simultaneously improving food security, wellbeing, and conservation outcomes
(Estrada-Carmona et al., 2024). While policies like universal agricultural subsidies and
wildlife loss compensation show promise for human wellbeing and coexistence, they may
carry unintended environmental consequences or sustainability concerns, for example
through incentivising the expansion of agriculture (Chibwana & Fisher, 2010; King et al.,

2023; Mungai et al., 2022)

Conversely, interventions perceived as conservation-focused, such as translocation or buffer
zone restoration, risk undermining local support if they disproportionately burden the most
vulnerable groups. This underscores the need for integrated strategies that navigate trade-
offs while recognising local contexts (Fischer et al., 2017; Kiesecker et al., 2009;
Shackelford et al., 2015). Community engagement must go beyond consultation to co-

creation, where scenario development, implementation, and evaluation are shared
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responsibilities between communities, government, and conservation actors. Such
approaches are more likely to foster trust, legitimacy, and long-term buy-in (McDermott et

al., 2013; Reed et al., 2009).

As global conservation targets, such as “30 by 30”, gain momentum (CBD, 2022), the
success of these efforts will depend not only on ecological outcomes but also on the social
contracts underpinning them (Sandbrook et al., 2023; Sibanda et al., 2025) . In this context,
recognising heterogeneity, anticipating differential impacts, and embedding fairness into
implementation are central to the sustainability and legitimacy of conservation outcomes
(Sibanda et al., 2025). Policies must not only aim for biodiversity gains but also ensure that

the costs and benefits of those gains are equitably shared across communities.

5.4.4 Limitations and future research directions

There are several limitations in this study that I acknowledge and that offer important
directions for the future. First, spatial proximity to the park may interact with other
unmeasured factors, such as land tenure status or local governance dynamics. Perceptions
are likely to be affected by previous exposure to the scenario elements, such as previous
wildlife conflicts or interactions with park staff. These underlying structural and historical
differences are likely to affect responses but are not captured by the explanatory variables.
While I captured some of this complexity through focus groups and key informant
interviews, future research could explore more deeply how these lived experiences shape
expectations, particularly among those living in the close-unfenced areas, where differences

were most pronounced.
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Second, while the use of ordinal outcome variables (e.g., “worse”, “same”, “better”) offered
an interpretable structure for capturing perceptions, it may have constrained the nuance of
participant views. Some respondents may have found these categories too coarse to express
complex or ambivalent opinions, especially regarding trade-offs between ecosystem
protection and livelihood outcomes. Additionally, the models were confined to main effects
due to sample size issues, and I had to focus on a few simple scenarios to keep cognitive
load to acceptable levels. This meant I couldn't capture interactions between explanatory

variables, or between scenarios.

Despite these limitations, I believe combining quantitative scenarios with qualitative
explanations of why people responded as they did, in a mixed-methods approach, provided
a robust foundation for understanding how people see the future and how different external

factors may shape social and ecological outcomes for the area.

5.5 Conclusion

This study highlights the crucial importance of basing conservation and development
strategies on local realities. Community perspectives in Kasungu reveal that interventions,
whether aimed at improving food security, addressing human-wildlife conflict, or
expanding conservation efforts, carry varied and sometimes unequal impacts across social
and spatial lines. Scenarios such as universal input subsidies and wildlife compensation
were widely perceived as fair and beneficial to food security and wellbeing. In contrast,
others, like translocation and buffer zone restoration, were viewed as unjust, particularly by

those in more vulnerable locations.
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Effectively navigating the trade-offs between biodiversity conservation and human
wellbeing requires more than technical solutions. It calls for participatory policy design that
centres equity, recognises historical grievances, and respects local livelihoods.
Conservation initiatives, particularly those involving land-use restrictions or wildlife
management, must be implemented with mechanisms to mitigate livelihood losses and
ensure community buy-in. Similarly, external actors seeking to implement conservation
efforts, such as translocations or buffer zone restoration, should consider and mitigate

potential negative impacts on local livelihoods and perceptions of fairness.

This study emphasises integrating local perspectives in policymaking. Understanding
community values and trade-offs is key to designing effective, context-specific
interventions. Sustainable agriculture and conservation-friendly incentives must align food
security with biodiversity goals. Involving communities in decision-making ensures
policies reflect local needs. Ultimately, balancing food security and biodiversity
conservation in Kasungu and similar contexts requires collaborative efforts from
policymakers, local stakeholders, and conservation practitioners to navigate trade-offs and

promote sustainable development.
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Chapter 6 : Predicting Biodiversity Trajectories Under Current Agricultural

Trends in a Shared Landscape

A beehive inside the park close to the park boundary
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6.1 Introduction

6.1.1 Background

Agriculture is the dominant form of land use, covering approximately 37% of the Earth’s
land surface (Pienkowski et al., 2022). While it plays a vital role in ensuring food security
(Burke et al., 2022; Conway et al., 2019; Zabel et al., 2019), agriculture also poses
significant threats to biodiversity, especially in tropical regions, which host some of the
planet’s most diverse ecosystems (Baudron & Giller, 2014; Chapman et al., 2022;
Shackelford et al., 2015). Projections suggest that by 2050, around 87.7% of species
worldwide will experience habitat loss due to agricultural expansion, with approximately
1,280 species expected to lose at least 25% of their natural habitat (Williams et al., 2021).
Biodiversity, which exists both in agricultural landscapes and protected areas, underpins
key ecosystem services that sustain human life. These services include food and water
provision, energy security, and the supply of raw materials critical for socio-economic

development (Garibaldi et al., 2017; Karanth & Ranganathan, 2018; L’Roe et al., 2023).

In response to the global biodiversity crisis, the global community has emphasised the
importance of protected areas, as outlined in Target 3 of the Kunming-Montreal Global
Biodiversity Framework (CBD, 2022). This target calls for the effective conservation and
management of at least 30% of the planet’s terrestrial and marine areas by 2030 through
approaches that are ecologically representative, well-connected, and equitably governed.
Crucially, it highlights the need for respect for the rights of Indigenous Peoples and Local
Communities (IP&LCs), and for conservation to be implemented in ways that are both
socially just and ecologically effective. While protected areas remain central to conservation
policy, agricultural expansion can intensify tensions over land use, particularly in rural

landscapes where communities rely heavily on natural resources for their livelihoods
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(Dawson et al., 2024; Sibanda et al., 2025). As such, the core question is not whether to
expand protected areas, but how to do so in ways that align with these principles of equity,

rights, and ecological effectiveness (Friedman et al., 2022; Sandbrook et al., 2023).

For countries like Malawi, where biodiversity-rich ecosystems such as Kasungu National
Park are under increasing pressure from agricultural expansion and population growth, this
global agenda presents both opportunities and challenges (Meng et al., 2023; Pendrill et al.,
2022; Sibanda et al., 2025). On the one hand, it offers opportunities to secure international
funding, technical expertise, and policy support for approaches that integrate biodiversity
conservation with sustainable livelihoods. Notably, the Kunming-Montreal Global
Biodiversity Framework (CBD, 2022). explicitly emphasises capacity-building, knowledge
transfer, and resource mobilisation, particularly for developing countries, as key enablers
of implementation (see Targets 19 and 20). On the other hand, while communities depend
on both agriculture and natural systems for food security and economic sustenance (Pendrill
et al., 2022), forests and conservation areas are increasingly being cleared for agriculture
and other land uses (Ceddia et al., 2014; Kpienbaareh et al., 2022). Although the drivers of
deforestation and habitat degradation vary, agricultural expansion remains the dominant

factor (Kpienbaareh et al., 2022; Tscharntke et al., 2012, 2021).

With the global population projected to exceed nine billion by 2050, the pressure on
agriculture and rural livelihoods is expected to intensify as well (Tripathi et al., 2018).
Meeting the anticipated increase in food demand will require significant growth in
agricultural production (Pendrill et al., 2022; Tripathi et al., 2018). This growth is likely to
occur through either expansion into new lands or intensification of existing systems, both

of which pose severe implications for biodiversity and ecosystem services (Baudron &
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Giller, 2014; King et al., 2023). Simultaneously, climate change is expected to compound
the challenge by increasing the frequency and severity of extreme weather events, including
prolonged droughts and erratic rainfall, and therefore undermining agricultural productivity
(Cramer et al., 2018; Newbold, 2018). Together, land-use and climate pressures are
projected to severely impact biodiversity and livelihoods, particularly in tropical grasslands,
where many species face severe range contractions and extinctions (Newbold, 2018). These
dynamics highlight the urgent need for strategies that address food security and livelihood

resilience alongside biodiversity conservation.

6.1.2 Modelling biodiversity impacts on land use

Modelling frameworks and biodiversity metrics are essential for monitoring, reporting, and
predicting the impacts of land-use change on ecosystems (Mair et al., 2021; Newbold, 2018;
Tilman et al., 2017; Williams et al., 2021). Various models have been used to estimate the
potential reduction in extinction risks, guide habitat restoration efforts, and assess the
implications of environmental changes on ecosystem functioning (Mair et al., 2021, 2023;

Sykes et al., 2020).

Given that land-use change remains the most significant threat to species diversity and
ecosystem functionality, it is crucial that modelling approaches and biodiversity metrics
directly link land-use trends with biodiversity outcomes, while accounting for spatial,
temporal, and contextual variations (Durén et al., 2020; Eyres et al., 2025). However, many
existing models analyse stressors such as agricultural expansion or habitat fragmentation in
isolation, even though these stressors often interact in complex and synergistic ways (Duran
et al., 2020). Different stressors also impact different species in different ways, with their

impact often varying across landscapes. This means that focusing on a single stressor risk
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misidentifying the species or landscapes at largest risk of biodiversity loss. Incorporating
simultaneous measurements of multiple stressors is therefore critical for improving our
understanding of ecosystem dynamics and enhancing model accuracy (Custer & Dini-

Andreote, 2022; Duran et al., 2020).

In addition to these technical limitations, a major shortcoming of many global and regional
models is their limited engagement with on-the-ground realities, particularly in relation to
the social and institutional dimensions of land-use change (Landis, 2017; Ritchie et al.,
2022). While models can provide valuable macro-scale projections, they often overlook the
place-specific factors that influence how land is used and managed (Duran et al., 2020;
Eyres et al., 2025). Predictive frameworks frequently rely on broad biophysical or economic
assumptions that fail to reflect the lived experiences, constraints, and adaptive strategies of
local communities (e.g., Laurance et al., 2014; Tilman et al., 2017; Williams et al., 2021).
This disconnect is especially evident in agricultural landscapes like Malawi, where land-
use decisions are shaped by socio-economic pressures, customary land tenure systems,
cultural practices, and local governance structures (Chapters 3, 4 and 5). Without
incorporating local knowledge, such as how farmers anticipate and respond to climate
variability, policy shifts, or changes in land access, models risk misrepresenting both the
feasibility and implications of projected land-use scenarios. As a result, they may
underestimate pressures on agriculture and rural livelihoods or overlook pathways for more

equitable and sustainable transitions.

6.1.3 The Glob2Loc model and its application to the Kasungu landscape

Glob2Loc is a modelling framework developed by Michael Clark (Clark et al., 2025 in

review) to assess the cumulative impacts of multiple stressors on biodiversity at varying
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spatial scales by integrating ecological models with global datasets. Unlike models that
examine single stressors in isolation, Glob2Loc incorporates various interacting stressors,
including climate change, urbanisation, agricultural expansion and intensification, and
habitat fragmentation, to assess their combined effects on biodiversity outcomes. The model
operates in a three-stage process: (1) Identifying species distributions, (2) Assessing future

trends in human activity patterns, and (3) Evaluating species responses to the changes.

In this study, I applied the Glob2Loc model to evaluate the implications of six land-use and
policy change scenarios in Kasungu, Malawi, derived from local insights about what
changes are likely to occur and how people will respond to them (Chapter 5). I measured
the biodiversity impacts of each scenario using two metrics: population abundance and
habitat area. The scenarios are: (1) Climate change, (2) Buffer zone restoration, (3) Farm
input price increase, (4) Fertiliser subsidy, (5) a combination of farm input price increase,
buffer zone restoration and climate change (FIP+BR+CC), and (6) a combination of
fertiliser subsidy, buffer zone restoration and climate change (FS+BR+CC). The idea behind
scenarios 5 and 6 was to integrate the three dimensions of conservation, climate change and
agriculture as drivers of land use change to assess their combined influence on biodiversity
outcomes. Scenario 5 represents a scenario where farmers face increased production costs,
while scenario 6 represents a scenario where they face decreased production costs. This
integration was particularly important to reflect realistic, multidimensional futures where
pressures intersect, offering a more nuanced understanding of potential trade-offs and
synergies for biodiversity conservation under Malawi’s evolving development context. The
analysis includes the 720 species of terrestrial vertebrates with ranges that include the
Kasungu region, and which appear on the [UCN red list (IUCN, 2025), including 49 species

of amphibians, 80 species of reptiles, 154 species of mammals, and 437 species of birds.
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Given the current and projected increase in agricultural production, driven by Malawi’s
long-term development strategy, Malawi 2063 (GoM, 2020), there is an urgent need to
assess how agricultural intensification and land management policies will influence
biodiversity conservation goals. As the country aims to balance economic growth with
environmental sustainability, comprehensive assessments are crucial to inform conservation
and agricultural initiatives. By adapting the Glob2Loc model to this specific context, this
study aimed to provide critical insights into the potential trade-offs between agricultural
development and biodiversity conservation in Malawi. I specifically used Glob2loc to
answer the following questions:
1. How does each of the six identified scenarios affect species abundance and habitat
area in Kasungu?
2. Which scenarios present the most significant risks or opportunities for biodiversity
conservation?
3. What trade-offs emerge between biodiversity conservation and agriculture under
these scenarios? And how can these insights inform more sustainable and locally

relevant land-use strategies?

6.2 Methods

6.2.1 Study site

For study site description see section 2.4

6.2.2 Scenario selection, assumptions and scope of analysis
Figure 6.1 illustrates the simplified process I followed to assess the impacts of current

agricultural trends on biodiversity outcomes using the Glob2Loc model. I identified the
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scenarios of agricultural and policy change based on my landscape knowledge and previous
research in the area (Chapters 3 and 5). These scenarios were grounded in observed and
anticipated shifts in agricultural input policies, climate change, and land-use management,
factors that significantly influence agricultural productivity and land availability over time.
Building on these scenarios, I developed hypotheses regarding their short and long-term
impacts on agriculture (Table 6.1). As model inputs, I used spatial data representing species
distributions (i.e., Area of Habitat and population estimates) and the location of
anthropogenic stressors such as agriculture, climate change, and urbanisation. These were
integrated into the Glob2Loc model to project biodiversity outcomes under these different
scenarios. The outcomes of the scenarios correspond with the potential biodiversity impact
in 2020, if local populations were to respond in the way indicated during surveys (from

Chapters 3 and 5).
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Figure 6.1: Workflow illustrating the application of the Glob2loc model to assess the impacts of
agricultural change on biodiversity and food security in Kasungu. The process involved scenarios

based on landscape knowledge and previous research, developing hypotheses on their potential
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impacts (see Table 6.1), and using spatial data on species distributions and anthropogenic stressors
as inputs. The Glob2Loc model then predicted species responses and biodiversity outcomes under
each scenario, which were analysed to evaluate future trade-offs and synergies between biodiversity
conservation and agricultural development. The solid arrows indicate direct links while the dashed

arrows indicate indirect links.

We then analysed these outcomes for the Kasungu landscape, focusing on species-level
responses to each scenario. Finally, we evaluated the broader implications of these trends

for future conservation and food security planning in the region.

The model simulated the species responses from the 2020 baseline to projected conditions
and outcomes under different scenarios, assuming that modelled outcomes were indicative
of the biodiversity outcomes in 2020 if people’s behavioural intentions and responses had
changed in the ways indicated. I did this because the information on behavioural intentions
and responses was collected with a five-year planning horizon —i.e. how respondents would
change their behaviour in the next 5 years in the different scenarios. The information on
behavioural intensions and responses reflect how farmers would likely respond to different
scenarios of agricultural, policy, and environmental change, including shifts in fertiliser
subsidy programs and buffer zone restoration (e.g. as investigated in Chapter 5). This
approach is consistent with other socio-ecological models that incorporate stakeholder-
elicited scenario inputs over fixed time intervals (e.g., Lacher et al., 2023; Meyer et al.,
2025; Schliiter et al., 2014). The approach also aligns with established practice in
participatory land-use scenario modelling, which often relies on time-invariant assumptions
to explore plausible rather than predictive futures (IPBES, 2016; Pereira et al., 2019; 2020).

Table 6.1 outlines the scenario-specific assumptions regarding agricultural land demand,
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crop yields, and behavioural responses to different land-use drivers in the Kasungu

landscape.

The analysis was spatially bounded to the agricultural areas within the Kasungu landscape,
including the national park. Although pressures may originate from surrounding areas and
some farmers may relocate or shift their land use practices beyond the Kasungu boundaries,
these dynamics were not incorporated in the model. This exclusion reflects the difficulty of
robustly predicting mobility patterns and land-use displacement in the absence of relevant

spatial or demographic data.

Each of the scenarios had potential consequences for household food security and livelihood
resilience. However, my modelling framework focused specifically on biodiversity
outcomes, rather than on direct social or economic impacts. As such, I assumed that farmers
would adapt to emerging constraints, such as declining crop yields or land scarcity, through
strategies such as crop diversification, adjustments in planting times, and substitution of
low-input crops (Table 6.1, Chapter 5). Other non-biodiversity impacts of these scenarios

were further examined in Chapter 5.
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Table 6.1: Assumptions regarding the changes expected under each scenario, and their impacts related to agricultural land availability, crop yields,

behavioural intentions and long-term implications.

input prices

demand (no incentive to

expand agricultural land

under high costs)

50% as reported by over
80% of farmers

surveyed (Chapter 5)

shift toward low-input crops

(e.g., soybean, groundnuts)

Scenario Impact on land required for | Impact on crop yield Impact on behavioural | Long-term  implications
agriculture (Short-term; present) | intentions (5-year period) | (2050)
Climate = Change | Agricultural land demand is | Mixed impacts: | Farmers expect lower food | 14% decline in total crop
(BAU) projected to increase by 50% | Drought-tolerant crops | production; they intend to | yield, crop shifts, and
due to high climate-related | (e.g., cassava and wheat) | diversify crops and adjust | expansion of cultivated land
risk of crop failure and food | may perform better, | planting times by ~50% (Msowoya et al.,
demand (Mungai et al., 2020) | while maize decline by 2016; Ray et al., 2019)
5% in the next five years
(Msowoya et al., 2016)
Increase in farm | No expected increase in land | Reduced crop yield by | Reduced maize cultivation; | Changes in crop types to

meet food demand
(Kachulu, 2018). Fieldwor).
Greater reliance on low-

input crops
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Farm input | Likely increase in | Increased yield by 10% | Initial yield increases, but | Likely demand for
subsidies agricultural land demand due | to 50% due to more | long-term  soil  fertility | expansion of agricultural
to expanded input wuse | fertiliser (Chibwana & | declines (Burke et al., 2020; | land by 10 to 50%, leading to
(Chibwana & Fisher, 2010; | Fisher, 2010; Dorward & | 2022) deforestation, and
King et al., 2023; Mungai et | Chirwa, 2013) biodiversity loss (King et al.,
al., 2022) 2023; Mungai et al., 2022)
Buffer zone | Agricultural activity will be | Decreased farmland - | Reduced cultivated area; | Decline in cultivated area,
restoration restricted in the buffer zone, | household level land | not all farmers find | potential increase in forest
reducing available farmland | loss. alternative land cover (Kachulu, 2018;

Kpienbaareh et al., 2022)
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In each scenario, agricultural expansion was only allowed to occur outside of Kasungu
National Park and outside of the buffer zone. Any agricultural land cover in the national
park was assumed to be abandoned, with an equivalent amount of agricultural production
relocated elsewhere in Kasungu district. For the buffer zone restoration scenario, any
agricultural land cover in the buffer zone was similarly assumed to be displaced and
relocated to elsewhere in Kasungu District. While these assumptions are consistent with
established scenario modelling practices aimed at exploring plausible under-defined
constraints (e.g., IPBES, 2016; Kok & Zurek, 2007; Pereira et al., 2020), I acknowledge
that this approach simplifies several complex socio-economic dynamics. Future work
should therefore aim to integrate human well-being indicators and spatial feedback more
explicitly.

For each species and each scenario, direct outputs from the Glob2Loc framework included
estimated habitat availability (measured in square km) and estimated population abundance
(measured in number of mature breeding individuals). I then calculated the proportional
change in habitat availability and population abundance, comparing estimated outcomes in

the BAU scenario to the modelled outcomes in the other scenarios.

6.2.3 Data analysis
I used generalised linear mixed-effects models (GLMMs) to assess the impacts of the six
selected scenarios on projected proportional changes in species habitat area and population

abundance. I did this in three steps.

Firstly, I conducted descriptive analyses to summarise the mean, standard deviation, and

95% confidence intervals of population change across scenarios and species groups. These
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descriptive summaries were visualised in plots and faceted figures to examine variation

within and among groups.

Secondly, I then used the /me4 package in R version 4.3.1 (R Core Team, 2024) to develop
mixed-effects models that examined how different types of species responded to different
potential agricultural and policy scenarios. In these models, the outcome variable was either
proportional change in population abundance or habitat area. The explanatory variables
were land use scenario and species taxonomic group (i.e. amphibians, birds, mammals, or
reptiles). To account for repeated measurements of individual species across multiple
scenarios, | added a random intercept for each species. I set the climate change scenario as
the reference level, as it reflects a business-as-usual (BAU) trajectory and provides a
meaningful baseline for comparison.

I estimated 95% confidence intervals for the model coefficients using the confint () function
and conducted post hoc visualisation results and group-level trends using the “ggplot2” and
“dplyr” packages (Bates et al., 2015; Wickham, 2016). Complete model outputs and

diagnostics are provided in Appendix D.

6.3. Results

6.3.1 Projected land cover changes under different scenarios in Kasungu landscape

Using the European Space Agency’s (ESA) land cover data, I projected cropland extent and
intensity under the six scenarios (Figure 6.2). In 2020, I estimated that out of the district’s
total area (7,992 km?; inclusive of the Kasungu National Park), approximately 5,140 km?
was under cultivation as of 2020. Based on spatial overlay and classification of the land
cover data and national administrative boundaries, I identified only ~250 km? of potentially

cultivable land outside of protected areas and buffer zones. This translates to a projected
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maximum cropland expansion of 4.8% in Kasungu district. If expansion within the buffer
zone surrounding Kasungu National Park (KNP) is permitted, agricultural land area could
expand up to 9.1%. However, in all the scenarios examined in this Chapter, I did not allow

for agricultural expansion to occur in the buffer zone because it is not legally permitted.
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Current land cover (2020) Climate change Buffer zone restoration

Gropland Intensity

Input price increase Fertiliser subsidy

Figure 6.2: Projected land cover changes in cropland intensity across Kasungu District in the six scenarios- A: Current land cover in 2020. B: Climate
change, C: Buffer zone restoration, D: Farm input price increase, E: Fertiliser input subsidy, F: Combined FIP+BR+CC, and G: Combined FS+BR+CC.
Maps depict cropland extent and intensity, where green corresponds with Kasungu National Park, yellow corresponds with agricultural land (defined as

cells where >20% of the cell is in agricultural production), and purple and dots indicates other land uses (e.g. non-agricultural land uses in and outside of

Kasungu landscape).
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The Climate Change only scenario projects relatively static land cover patterns, serving as
a business-as-usual baseline with negligible changes in cropland extent or intensity. The
rest of the scenario simulations revealed divergent pattern of cropland change. For example,
the buffer zone restoration scenario projected modest but spatially distinct decreases in
cropland extent and intensity, particularly around the edges of the national park reflecting
the agricultural land use constraints imposed under the scenario. The farm input price
increase, and Combined FIP+BR+CC were projected to lead to localised decreases in
cropland extent and intensity, particularly on already cultivated lands, suggesting less
intensification in response to high costs of input and restricted buffer zone cultivation.
Conversely, the fertiliser subsidy scenario was projected to lead to increase in cropland

extent and intensification.

6.3.2 Taxonomic and scenario-specific species responses

The projected species responses varied substantially across taxonomic groups and scenarios
(Figure 6.3 and Figure 6.4). In general, species population and habitat area changes were
strongly positively correlated across all scenarios (Spearman’s p = 0.86, p < 0.001),
indicating that species experiencing habitat expansion were also likely to experience
increase in population abundance. Therefore, I only give results in the main text for species

populations, with results for habitat area in the Supplementary material.

Among the scenarios examining single policies in isolation, the farm input price increase
and buffer zone restoration scenarios were projected to produce moderate increases in
species population and habitat area compared to the climate change baseline. Under the

buffer zone restoration scenario, we predicted a moderate increase in species populations
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across all taxa by an average of 82% (95% CI: 0.57-1.07). Taxon-specific confidence
intervals showed consistent gains for all taxon, but slight variations between taxon: [Birds:
(95% CI: 1.46-1.78), Mammals: (95% CI: 1.94-2.46), Reptiles: (95% CI: 1.91-2.64), and

Amphibians: (95% CI: 1.19- 2.12)].

Similarly, the farm input price increase scenario (i.e., adjusting the cost of farm inputs) was
projected to result in a 101% population increase (95% CI: 0.76-1.26). This effect was again
strongest in mammals and reptiles: [Birds:(95% CI: 1.61-1.92), Mammals: (95% CI: 2.23-
2.76), Reptiles: (95% CI: 2.22-2.95), and Amphibians (95% CI: 1.31-2.24)]. These patterns
suggest that mammals and reptiles were particularly responsive to these single-policy land-

use interventions, likely due to their larger home ranges or higher habitat dependency.

Species population response to scenarios
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Figure 6.3: Stacked bar indicating the proportion of species projected to exhibit positive (blue), no
change (grey), or negative (red) response within each taxonomic group under six policy and climate

scenarios projected;
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Conversely, the farm input subsidy scenario was projected to result in widespread
population declines. Reptiles (95% CI: —0.20-0.54) and mammals (95% CI: —0.01-0.52)
experienced reductions exceeding 50%, while amphibians declined by more than 20% (95%
CI: —0.00-0.93). Several species, including Round-snouted Worm Lizard (Zygaspis
quadrifrons) and Oribi antelope (Ourebia ourebi), were predicted to lose 100% of their

population and habitat within the study landscape under this scenario.

Population Change by Scenario and Species Group
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Figure 6.4: Taxon-specific species population responses to policy and climate scenarios, based on
estimates from a mixed-effects model. Each point represents the mean predicted change in
population (%) for amphibians, birds, mammals, and reptiles under each scenario, with horizontal
lines indicating 95% confidence intervals. The climate change scenario serves as the reference
baseline (grey) and had a mean % population change across all scenarios and taxonomic groups of
zero. Green represents statistically significant positive effects, and orange indicates significant

negative effects.
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The FS+BR+CC scenario, which combines fertiliser subsidies, buffer zone restoration, and
people's responses to climate change, was projected to lead to a population abundance
increase of 64% across amphibians, and similar increases of 62% in birds. Among mammals
and reptiles, this scenario resulted in population increases of 121% and 128% respectively.
Despite the scenarios including otherwise detrimental fertiliser subsidies, it had improved
outcomes compared to the farm input subsidy scenario. This is because the reversion of
currently cultivated land in the buffer zone to natural vegetation outweighs the impacts of
agricultural intensification caused by the fertiliser subsidy. As with the single-policy
scenarios, mammals and reptiles were estimated to benefit most, potentially due to their
greater sensitivity to improvements in habitat structure and reduced disturbance in restored
buffer zones. However, these average gains mask some notable negative responses,
particularly among birds and amphibians, which showed declines under the fertiliser
subsidy-only scenario. This suggests that while FS+BR+CC offers considerable net
benefits, certain species may still be at risk if agricultural intensification displaces specific

microhabitats or alters trophic dynamics.

The FIP+BR+CC scenario was projected to produce the most substantial biodiversity
benefits of all scenarios. Across all taxa, population abundance and habitat area were
projected to increase dramatically: amphibians (451%), birds (453%), mammals (854%)
and reptiles (910%). These gains were particularly striking for reptiles and mammals, which
appear to respond strongly to the combined effects of reduced input costs (which may
reduce pressure on marginal habitats), ecological restoration, and behavioural responses to
climate change. Some species, such as the Reddish-grey musk shrew (Crocidura cyanea)

and the Common sand frog (Tomopterna cryptotis), showed increases exceeding 1000%,
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likely reflecting low baseline populations that respond exponentially to even modest
environmental improvements. In this scenario, there were virtually no negatively impacted
species among amphibians, mammals, or reptiles. However, nearly 50% of bird species
were negatively impacted, possibly due to altered land cover patterns or food web changes
that reduce habitat suitability for more specialised or disturbance-sensitive birds. This
underlines the need for avian-focused mitigation strategies in future land management
plans. Despite this, the scenario represents a highly promising direction for policy, with

multi-lever interventions producing broad and synergistic biodiversity gains.

6.3.3 Identifying species at risk

I analysed which species were predicted to experience the largest positive and negative
changes in population and habitat area across the scenarios examined. These were identified
by calculating the mean percentage change for each species across all scenarios and
selecting the ten species with the largest absolute changes. These are predominantly species
with small initial habitat areas in the landscape, which means that small absolute changes
in habitat area would result in large shifts in percentage terms (Figure 6.5). The ten most
sensitive species included Mammals; Dark musk shrew (Crocidura cyanea), Kaiser’s rock
rat (Adethomys kaiseri), and Ansell’s epauletted fruit bat (Epomophorus ansellii); Birds;
Eastern nicator (Nicator gularis); Amphibians; Common sand frog (Tomopterna cryptotis),
Rough sand frog (Tomopterna tuberculosa), and Porous grass frog (Ptychadena
porosissima); and Reptiles; llolo chameleon (7rioceros goetzei), Zambian grass lizard
(Chamaesaura miopropus), and O’Shaughnessy’s thick-toed gecko (Pachydactylus

oshaughnessyi).
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Percentage population change across scenarios for most sensitive species
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Figure 6.5: Heat map showing percent change in population abundance under each land use and

policy scenario for the ten most sensitive species. Species were identified based on the average

change in their response across all scenarios.

Under the FIP+BR+CC scenario, species like the dark musk shrew, common sand frog,

eastern nicator, and porous grass frog showed >100% increases. Yet under the fertiliser

scenario, these same species experienced severe declines, even extinction. These patterns

affirm that sensitivity to land-use change spans to diverse ecological niches.
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6.4 Discussion

This study provides insights into how various scenarios of change in land use and policy
could affect biodiversity outcomes in Kasungu, Malawi. We modelled both direct
interventions (e.g. removing agriculture from the buffer zone) and indirect changes
mediated through farmer responses (e.g. their response to high fertiliser costs or input
subsidies). Findings show that species population trajectories and habitat area changes as
a result of land use and policy scenarios are strongly shaped by scenario design and

taxonomic identity.

6.4.1 Socio-economic trade-offs and human wellbeing

Although this chapter focuses on biodiversity outcomes, the modelled land-use scenarios
were grounded in extensive local engagement, including household surveys and
participatory discussions with farmers, community leaders, and policymakers in Kasungu
District (see Chapter 5). These engagements revealed a complex interplay between
aspirations for agricultural development and concerns over conservation. The spatial
analysis, in addition to current satellite-derived land cover estimates, showed that
Kasungu’s capacity for cropland expansion is already highly limited, despite respondents
in Chapter 5 citing agricultural expansion as a strategy for adaptation to policy interventions
and climate change. 90% of participants indicated they would expand their farmlands under
fertiliser subsidy scenario (Chapter 5). This indicates that agricultural intensification, and
not agricultural expansion, is likely to be the dominant pathway to meet growing food

demands in the landscape (Kpienbaareh, et al., 2022).

While agricultural intensification can enhance food security in this case, it can exacerbate

ecological degradation through habitat simplification, chemical runoff, and soil depletion,
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all of which disproportionately affect species (Beckmann et al., 2019; Makwinja et al.,
2021; Tscharntke et al., 2021). This may be further amplified by Jevons’ Paradox, which is
where gains in input efficiency could lead to absolute increases in resource use —i.e.
increases in crop yields could lead to an increased amount of land being used for crop
production (Freire-Gonzélez, 2021; Lange et al., 2021; Yu et al., 2022). This Paradox was
also found to exist in the study landscape. For example, the qualitative research conducted
during Chapters 3 and 5 indicated that the scenarios involving fertiliser subsidies would
lead to an increase in crop yields and to an increased amount of land used for crop
production. Although such interventions are viewed locally as pro-poor and pro-food

security, the findings highlight their potential ecological costs.

Conversely, conservation-oriented strategies like buffer zone restoration were projected to
reduce cropland, particularly near the edges of Kasungu National Park, suggesting a trade-
off between ecological recovery and access to fertile farmland. These scenarios, while
beneficial for biodiversity, may pose risks to local food security and livelihoods, particularly
in a region already under spatial pressure. Collectively, these findings emphasise the
necessity for context-specific, integrated land-use planning (Fischer et al., 2017; Jiren et al.,

2020).

Sustainable intensification may offer a middle path, but this will require more than yield-
boosting technologies (Ceddia et al., 2014; Tadele, 2017). Coordinated policy and
behavioural shifts, including support for agroecological practices and land-efficient
cropping systems, are needed to balance productivity and conservation goals (Glamann et
al., 2017; Wittman et al., 2017). Although people’s potential responses to climate change,

i.e. changing the types of crops produced, or the amount of land used for crop production,
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did not emerge as a major direct driver of biodiversity loss in the modelled scenarios, the
direct effects of climate change on species could amplify the biodiversity impacts here and
climate change’s direct effects on people could intensify socio-economic vulnerability
(Chapter 5). This, in turn, could prompt coping strategies like illegal hunting or forest
extraction that indirectly reduce biodiversity, and which we were not able to model here
(Amadu et al., 2020; Borner et al., 2015; Schaafsma et al., 2018; Senganimalunje et al.,

2022).

Future land-use planning in Kasungu will therefore need to align policy instruments with
both ecological thresholds and the lived realities of land users seeking to sustain agricultural
livelihoods within a spatially saturated system. A critical next step will be to model the
socio-economic outcomes of these scenarios in parallel with ecological projections.
Understanding the net effects on yield, food security, and income will be essential for
crafting policies that are both socially and ecologically sustainable. In addition, given
current spatial constraints, stated aims to expand agriculture will require careful
consideration of where such expansion could realistically occur. Future modelling efforts
should therefore assess not only on-site impacts but also the potential for agricultural
“leakage” into neighbouring areas, where displacement of activities could generate

unintended ecological or social consequences (Meyfroidt, 2018; Meyfroidt et al., 2022).

6.4.2 Biodiversity outcomes across scenarios

The study findings show that integrated land-use strategies combining increased farm input
prices, buffer restoration, and climate change (FIP+BR+CC) would deliver the most
significant biodiversity benefits. Species across all taxonomic groups experienced

population gains, with mammals and reptiles showing particularly strong responses. This is
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because buffer zone restoration provides habitat and connectivity (Garibaldi et al., 2017,
2021), while higher farm input prices reduce agricultural profitability, thereby limiting
incentives for intensification or expansion, especially given the model’s constraints on
further land conversion (Angelsen et al., 2014). In contrast, scenarios that applied only a
single intervention tended to yield more modest benefits, with some taxonomic groups
experiencing little to no improvement. These results suggest that biodiversity gains are
maximised when strategies simultaneously address habitat quality, landscape connectivity,
and the economic drivers of agricultural change, underscoring the value of policy mixes
that integrate ecological restoration with market-based disincentives for land-use expansion

(Garibaldi et al., 2021; Kremen & Merenlender, 2018).

While species with narrow habitat requirements, such as the Common Sand Frog
(Tomopterna cryptotis) and Ilolo Chameleon (7rioceros goetzei), responded most strongly
in scenarios with targeted buffer restoration, this likely reflects their reliance on specific
microhabitats within the landscape. These conclusions are based on the modelling results,
which showed positive population changes for these species under bufferzone restoration,
as well as literature describing their limited dispersal and habitat specialisation
(Netherlands, 2019; Tolley et al., 2018). In contrast, species with broader habitat tolerance,
such as the Eastern Nicator (Nicator gularis), showed greater gains under scenarios
involving combined scenarios because since they improved connectivity and reduced land
conversion, consistent with studies on habitat generalists in fragmented systems (Henle et
al., 2004; Lindenmayer et al., 2008). However, even under the best-performing integrated
scenario, trade-offs emerged: while some species, such as the Greater Red Musk Shrew
(Crocidura flavescens), increased markedly, others, including the Lanner Falcon (Falco

biarmicus) and Verreaux’s Mouse (Myomyscus verreauxii), exhibited declines. These
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contrasting responses highlight the need for adaptive, species-specific planning that
accounts for both ecological diversity and differential vulnerability to land-use change

(Baudron et al., 2019).

6.4.3 Taxonomic variation and conservation priorities

This study results reveal variations in species response by taxonomic groups. Mammals and
reptiles consistently showed the strongest positive responses to integrated scenarios, while
birds exhibited more modest gains, and amphibians were among the most vulnerable under
intensification. These differences reflect ecological traits such as mobility and niche
specialisation (Sykes et al., 2020), underscoring the importance of tailoring conservation to
group-specific needs. While birds may be less sensitive to habitat fragmentation or small-
scale habitat loss than amphibians and mammals, they are also more influenced by large
scale landscape changes (Mair et al., 2021; Sykes et al., 2020). This highlights the need for

targeted actions across taxa including species-specific plans.

6.4.4 Local and global policy implications

This study reinforces the need for integrated, landscape-level planning to reconcile
conservation and agricultural development. Individual levers like input price shifts or
habitat restoration deliver partial benefits, but the most promising outcomes arise from
coordinated policy bundles that address land use, climate, and agriculture together (Kremen
& Merenlender, 2018). As countries revise their National Biodiversity Strategies and Action
Plans (NBSAPs) under the Kunming-Montreal Framework (CBD, 2022; Friedman et al.,
2022), scenario-based, cross-sectoral planning at local levels should be prioritised. Findings
also suggest context-specific conservation assessments are needed to identify hidden risks

and direct resources more effectively (Betts et al., 2019).
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Successful implementation, however, will depend on inclusive, locally grounded
governance. In this study, scenario narratives and assumptions were co-developed with local
stakeholders, enabling a detailed understanding of how people might respond to different
interventions. This process not only improved the realism of the scenarios but also helped
interpret species outcomes in light of livelihood strategies, resource access, and social
dynamics. Such embedded engagement, combined with mechanisms for fair benefit-
sharing, will be critical to ensuring that conservation strategies are equitable, legitimate,

and supported by those most affected (L’Roe et al., 2023; Shackleton et al., 2023).

6.4.5 Study limitations and future work

Several limitations frame the interpretation of these findings and point to priorities for future
research. First, while the scenarios incorporated spatial constraints, they did not explicitly
model the feasibility of stated agricultural expansion targets; future analyses should assess
where such expansion could realistically occur and the potential for agricultural “leakage”
into neighbouring areas (Ewers & Rodrigues, 2008; Meyfroidt et al., 2022). Second, the
modelling framework focused on land-use change and climate drivers but omitted other
significant pressures relevant to the study area, such as invasive plant species (e.g., Lantana
camara), human—wildlife conflict dynamics, and the capacity to enforce conservation
policies, that can strongly influence biodiversity outcomes. Third, the absence of parallel
socio-economic modelling means the potential trade-offs for households in Kasungu,
particularly those related to livelihoods, food security, and income diversification, remain
unquantified. Addressing these gaps will require integrated modelling frameworks that

combine ecological and socio-economic outcomes, incorporate a wider range of locally
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relevant drivers, and assess how these interact over time under different policy and

development pathways.

6.5 Conclusion and Policy Recommendations

To ensure effectiveness, conservation strategies should be informed by taxon-specific
ecological traits and grounded in local socio-economic realities. Special attention should be
given to sensitive taxa, such as amphibians, which serve as early indicators of
environmental degradation. Policymakers should therefore prioritise effective approaches
that promote sustainable agricultural practices while restoring and connecting natural
habitats. Long-term biodiversity strategies in Malawi, and similar contexts, should combine
ecological forecasting with socio-economic assessments to support equitable and resilient
land-use futures. Ultimately, integrated, adaptive conservation planning is essential to

building landscapes supporting ecological integrity and human livelihoods.
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Chapter 7 : Discussion and Conclusion

Crossing the bridge that connects the buffer zone and the rest of the villages
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7.1 Summary of research findings

Historically, agriculture and biodiversity conservation have evolved as distinct disciplines,
each with its own epistemologies, frameworks, and methodologies. Recent literature,
however, has increasingly highlighted the need to understand their interdependencies within
socio-ecological systems (Dawson et al., 2016; Glamann et al., 2017; Ortiz et al., 2021).
Nevertheless, policy and implementation practices often remain fragmented. Addressing
complex sustainability challenges demands integrated, interdisciplinary approaches that
can account for ecological dynamics, governance contexts, and local socio-economic

realities.

In this DPhil, I employed such an approach to explore the food-biodiversity nexus in
Kasungu, Malawi. I investigated social, ecological, and behavioural dynamics using focus
groups, key informant interviews, and questionnaire surveys. Data were analysed using
thematic coding and quantitative statistical methods. Ethical research protocols, including
formal review, informed consent, and confidentiality, ensured the study was conducted

responsibly and with cultural sensitivity.

Findings demonstrate that biodiversity and food security outcomes are co-constituted
through interacting ecological baselines, institutional arrangements (e.g., land and resource
tenure), and community-level perceptions and practices. Notably, trade-offs and synergies
were not uniform but contingent on spatial context and livelihood strategies, underlining
the necessity of context-specific, cross-sectoral interventions. These insights reaffirm the
value of interdisciplinary research in diagnosing sustainability challenges and informing
policy pathways that bridge conservation and development objectives (Jouzi et al., 2022;

Vittis et al., 2021).
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Beyond generating evidence and critical insights into the linkage between agriculture and
biodiversity conservation, this research offered a valuable opportunity to collaborate with a
diverse set of stakeholders both within and beyond academia. Key partnerships included
local communities, the Malawi government (DNPW, MOA), and the international NGO
CIFOR-ICRAF. These collaborations ensured that findings were relevant to academic
discourse and applicable to policy and practice. I am deeply grateful for the chance to

undertake this interdisciplinary DPhil, embracing its challenges and rewards.

I successfully achieved both the overarching aim of the DPhil and its specific objectives.
The overall aim of this research was to explore how agriculture and biodiversity
conservation can be integrated within a shared landscape while respecting local people’s

priorities.

My first objective was to understand the implications of human-nature interactions on
livelihoods. I explored resource use and perceptions of wildlife through interviews, focus
groups, and surveys. About 90% of respondents reported harvesting resources like firewood
and medicinal plants, often from protected areas, despite legal restrictions. Dependence on
natural resources was higher among women, poorer households, and those living closer to
the park and experiencing crop/livestock losses. While overall attitudes toward wildlife and
conservation were positive, negative perceptions were linked to food insecurity and human-
wildlife conflict. These findings underscore the need for inclusive, community-led

initiatives that benefit people and biodiversity.
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My second objective was to apply a feminist political ecology framework to examine how
gendered kinship systems and land use shape conservation and livelihoods. The research
found that Kasungu communities follow a matrilineal-virilocal kinship system, which
reflect matrilineal characteristics in land access but patrilineal in land ownership and
governance. This challenges the assumption that gender inequality is limited to patriarchal
systems, as women’s access to land does not necessarily translate into decision-making
power. These findings highlight the need for policies and conservation programmes to
account for lineage-based norms, and for gender equity efforts to go beyond access by

addressing issues of control, rights, and governance structures.

The third objective was to use scenario-based analysis to explore with community members
how hypothetical conservation and agricultural policy changes, based on their own
understanding of future trends, might affect food security, resource use, community
wellbeing, the fairness of these scenarios, and people’s behavioural intentions. Increases in
farm input price and wildlife translocation scenarios were anticipated to worsen peoples’
food security and wellbeing. In contrast, universal input subsidies and wildlife damage
compensation scenarios were perceived as fair and beneficial. Buffer zone restoration was
not seen as problematic by communities living adjacent to the wildlife fence dividing the
park from agricultural land but was negatively perceived by communities in unfenced areas
due to potential restrictions on farmland access. However, several of the scenarios favoured
by communities, particularly those increasing access to inputs or compensating for wildlife
damage, could entail trade-offs by reducing incentives for conservation-compatible
behaviour or increasing pressure on natural resources, thus highlighting the complex

balance between social equity and biodiversity outcomes.

158



These findings stress the need for adaptive, locally informed policies that avoid one-size-
fits-all approaches and prioritise community input. External actors seeking to implement
conservation interventions should prioritise understanding and integrating local
perspectives to ensure that livelihoods and wellbeing are not negatively affected. Therefore,
collaborative efforts that achieve food production while ensuring biodiversity conservation,

food security, and wellbeing are crucial.

The fourth objective of this study was to project biodiversity outcomes under varying land-
use and policy change scenarios. Using the Glob2Loc model, I evaluated six scenarios
developed in the previous chapter (Chapter 5), to assess their potential medium-to-long term
impacts on biodiversity in Kasungu, as a result of agricultural expansion, intensification,
and climate change. The findings revealed that scenarios involving fertiliser subsidies were
associated with the most severe biodiversity losses, with some species projected to lose
100% of their population and habitat in the Kasungu area. In contrast, the buffer zone
restoration scenario and a scenario combining increased farm input prices, buffer zone
restoration, and climate change were projected to result in increased species populations
and habitat areas. Extending the modelling to include the socio-economic consequences of

interventions could uncover ways forward to benefit biodiversity as well as livelihoods.

These results underscore the potential importance of scenario-based modelling approaches
for ecological forecasting, particularly in data-deficient contexts such as Malawi.
Incorporating such modelling frameworks into conservation planning can support
proactive, evidence-based decision-making and promote more equitable and resilient land-

use futures for both people and nature. Accordingly, policy frameworks should prioritise
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multi-objective strategies that foster sustainable agricultural practices while simultaneously

restoring and reconnecting natural habitats.

This DPhil contributes to growing efforts to reconcile biodiversity conservation and
agricultural development, particularly in sub-Saharan Africa. By using interdisciplinary
methods and engaging diverse stakeholders, the research demonstrates the social-ecological
systems’ complex, and context-specific nature. Key findings advocate for:
= Integrated policy approaches that reflect the interconnectedness of food systems and
biodiversity.
* Gender-sensitive and culturally grounded interventions.
= Inclusive, locally led conservation strategies; and
= (Collaborative planning and policy formulation that bridges ecological and social
priorities.
Ultimately, translating these insights into practice is essential for building sustainable,

equitable, and resilient food and conservation systems in Malawi and beyond.

7.2 Cross-cutting themes and recommendations

7.2.1 Framing of the agriculture-biodiversity nexus

In shared landscapes like Kasungu, the links between agriculture and biodiversity remain
under-explored despite local dependence on natural resources and ecosystem services.
Traditionally, these sectors have been framed as competing, food production versus
conservation, resulting in siloed policies and limited cross-sector collaboration (Fisher et
al., 2017; Jouzi et al., 2022; Ortiz et al., 2021). However, this binary framing fails to reflect
the lived realities of rural communities, where food security and biodiversity are deeply

intertwined. A paradigm shift is needed where agriculture and biodiversity are recognised
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as interdependent systems (Jouzi et al., 2022), particularly in socio-ecologically complex

settings such as Kasungu.

This thesis (Chapters 3, 4 and 5) found that many households in Kasungu face overlapping
constraints, including limited land availability, declining soil fertility, and restricted access
to agricultural inputs, which prevent them from achieving food security through farming
alone. As a result, people rely heavily on non-timber forest products (NTFPs), often
extracted illegally from Kasungu National Park, as alternative sources of food, fuel, and
income (Chapter 3). This coping strategy contributes to pressure on forest ecosystems and
wildlife habitats, while simultaneously placing communities in conflict with conservation

authorities due to the criminalisation of resource access.

Such dynamics reflect deeper structural tensions between livelihood needs and conservation
policies and are symptomatic of broader challenges across sub-Saharan Africa. For
example, in western Uganda, Twongyirwe et al., (2022) documented how limited access to
land and agricultural inputs pushed forest-edge communities to depend on NTFPs and
charcoal production from protected areas, which in turn increased conservation conflicts.
In northern Tanzania, Benjaminsen et al., (2013) showed that restrictions on land use and
enforcement of conservation boundaries, without alternative livelihood options, led to
resentment and non-compliance among pastoralist communities. In Mozambique and
Zambia, integrated conservation and development projects have faced persistent difficulties
due to mismatched expectations, insufficient local benefit-sharing, and a lack of long-term
investment in rural livelihoods (Bae, 2023; L’Roe & Naughton-Treves, 2017). Together,

these cases illustrate the need for context-specific strategies that address local livelihood
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needs, promote equitable benefit-sharing, and support sustained investment in integrated

approaches (Fischer et al., 2017; Jiren et al., 2020).

In Kasungu, potential strategies could include improving access to agricultural inputs and
extension services, promoting agroecological intensification, and establishing regulated,
equitable access regimes for forest resources (Crespin et al., 2023; Wells et al., 2024).
Establishing monitored mechanisms for access to forest resources could serve both social
and ecological goals: by reducing unregulated extraction, they would enable better data
collection on resource use, facilitate adaptive management, and improve conservation
outcomes. At present, because access to the National Park is restricted and largely informal,
park authorities lack reliable data on extraction patterns, undermining ecological
monitoring and sometimes leading to unfounded assumptions about community impacts
(Mavah et al., 2018). A shift toward inclusive, negotiated access would therefore enhance

both accountability and conservation effectiveness.

Inclusive governance in this context could, in practice, entail devolved decision-making,
transparent benefit-sharing, and the active inclusion of marginalised groups in planning and
implementation. In Kasungu, this could involve revitalising community-based natural
resource management (CBNRM), formalising co-management agreements, and embedding
local knowledge and priorities into conservation planning and monitoring frameworks.
Such arrangements have been shown to enhance legitimacy, compliance, and long-term
conservation success when appropriately resourced and equitably managed (Garnett et al.,

2018; Musakwa et al., 2020).
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While the agriculture—biodiversity nexus is widely recognised in international policy
discourse (Jouzi et al., 2022), this research highlights persistent and tangible misalignments
between Malawi’s national conservation (NBSAP, (GoM, 2015)) and agricultural
development strategies (GoM, 2024a, 2024b). Although the country is a signatory to the
Kunming-Montreal Global Biodiversity Framework (CBD, 2022) and has committed to
achieving Target 3 (the 30x30 goal), national strategies continue to emphasise spatial
conservation coverage and enforcement, with insufficient attention to the effectiveness,
equity, and inclusion dimensions that are central to the target (Sandbrook et al., 2023;
Sibanda et al., 2025). In Kasungu, conservation practice remains largely exclusionary,
prioritising ecological protection through strict enforcement while offering few avenues for
community participation or benefit-sharing. Simultaneously, agricultural policy (GoM,
2024), led by the Ministry of Agriculture, continues to focus on productivity gains via input
subsidies and land intensification strategies, with limited integration of biodiversity or
ecosystem service considerations (Fisher et al., 2017; Fisher & Kandiwa, 2014; GoM,
2020). This sectoral disconnect reinforces trade-offs on the ground and constrains the

potential for more synergistic approaches to food security and conservation.

Findings from this thesis (Chapters 3—5) indicate that such policy fragmentation contributes
directly to livelihood insecurity and conservation conflict in Kasungu. Households face
constrained agricultural potential due to declining soil fertility and limited land access, and
consequently rely on forest-based resources, often accessed illegally. Yet these coping
strategies are criminalised under current conservation law, deepening tensions between
communities and park authorities (Chapter 3). Addressing these conflicts requires
institutional coordination between the Department of National Parks and Wildlife (DNPW)),

the Ministry of Agriculture, and the Ministry of Natural Resources and Climate Change.
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Cross-sectoral planning, integrated land-use policy, and community-led governance models
are essential to translating the aspirations of Target 3 into meaningful and context-
responsive outcomes on the ground (Mitchell et al., 2023). Without such alignment, Malawi
risks reproducing the very conflicts and inefficiencies that integrated conservation

frameworks seek to overcome.

7.2.2 Intersectionality in food-biodiversity challenges

Despite growing recognition of social diversity in conservation and development practice,
intersectionality remains underexplored in biodiversity research, particularly in African
contexts where environmental governance intersects with longstanding structural
inequalities (Tavenner et al., 2022; Vigil, 2024). While gender, class, and geography are
increasingly acknowledged as shaping conservation outcomes (Tavenner et al., 2022), the
ways in which these dimensions intersect to produce compounded disadvantage remain
insufficiently addressed (Vigil, 2024). Much research continues to treat social categories
such as “women” or “rural communities” as homogenous, thereby obscuring how multiple,
overlapping forms of marginalisation, such as gendered land insecurity in remote areas,
shape access to resources, vulnerability to conservation measures, and participation in
decision-making processes (Erwin et al., 2021; Maina-Okori et al., 2018; Pandya, 2023;

Thaler et al., 2023).

I uncovered intersectionality related to gender and geographical location in the Kasungu
landscape. Across the thesis chapters (particularly Chapters 3 and 5), gender and spatial
location emerged as the most consistent axes of differentiation in how people experience
and respond to environmental change. While these two dimensions were not statistically

modelled as interacting variables, qualitative findings revealed clear patterns of overlapping
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disadvantage. For example, women living along the unfenced part of the park boundary,
faced a dual burden: gendered constraints on land and decision-making, combined with
high exposure to human-wildlife conflict. These compounding factors limited their access
to forest-based resources, reduced their capacity to cope with shocks, and excluded them

from formal policy processes, a clear case of intersectional vulnerability.

The electric fence itself became a symbol and instrument of contested conservation
authority. In 2022, park authorities started a fence project, and a decision was made that
they would use the original 1972 park boundary which includes the buffer zone. This
decision overlooked the reality that many households had been living and farming in the
buffer zone for over 40 years, often with no other viable place to go. During the period of
my fieldwork, the fence project - supported by international organisations including
International Fund for Animal Welfare (IFAW) - was temporarily halted following
widespread local opposition, protests, and appeals to government. Communities argued that
the fencing process was undertaken without proper consultation or compensation, and that
their customary land rights had been ignored. While park authorities cited the legal
legitimacy of the 1972 boundary, residents saw the project as an erasure of their history and

livelihoods.

Since completing fieldwork, however, the fence has been extended and completed, and
communities previously residing within the buffer zone have been forcibly removed
without alternative land, formal relocation plans, or meaningful compensation

(https://mwnation.com/fencing-out-the-vulnerable/). This is not just a matter of spatial

exclusion; it reflects how conservation infrastructure can reinforce historical patterns of

dispossession, especially for politically marginalised groups (Bontempi et al., 2023). For
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example, in Mkomazi National Park in Tanzania, pastoralist communities such as the
Parakuyo were evicted in the late 1980s without adequate compensation or resettlement,
despite long-standing residence in the area (Brockington, 2002; Lwanga, 2003). Similarly,
in Botswana’s Central Kalahari Game Reserve, the San people were forcibly removed from
their ancestral lands under conservation and development schemes, only later regaining
partial access through court rulings that acknowledged the violation of their rights
(Hitchcock, 2019). These cases reflect a broader trend described by Dowie, (2009), in which
Indigenous and rural populations across the Global South have become “conservation
refugees,” displaced in the name of biodiversity protection. These examples highlight the
need for greater scrutiny of conservation interventions, particularly where infrastructure

like fences can replicate and reinforce structural inequalities.

These dynamics were further reflected in the participatory scenario co-creation process
(Chapter 5), where residents’ policy preferences were deeply shaped by their spatial and
social positioning. Households in unfenced and now-evicted areas overwhelmingly
favoured the wildlife damage compensation scenario, viewing it as the most just and
urgently needed. In contrast, residents from more distant or securely fenced locations were
more supportive of buffer zone restoration, seeing it as beneficial for long-term ecological
stability. Such diverging responses illustrate how intersectional lived experiences directly

shape perceptions of risk, fairness, and conservation legitimacy.

A central insight from this thesis is therefore that intersectionality is not just a lens of
critique, but a practical necessity for understanding and addressing differentiated
vulnerability in conservation. In this case, the fence is not merely a boundary, it actively

shapes livelihood options and alters risk exposure. The fact that the fence was ultimately
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completed despite significant resistance underscores the structural imbalance between

conservation actors and the rural communities whose lives and histories are being reshaped.

Going forward, conservation and agricultural policy in Kasungu and similar contexts must
engage more deeply with how multiple forms of disadvantage intersect and compound. This
means recognising that not all “community members” are equally affected by external
pressures and interventions, and that spatially and socially differentiated interventions such
as gender-responsive extension services, participatory governance structures, and place-
specific access regimes are essential (Meyer et al., 2022, 2025). It also means putting in
place clear procedural safeguards to prevent forced evictions and land dispossession under

the banner of conservation, particularly where customary rights are not formally recognised.

In sum, this thesis demonstrates that intersectionality provides a vital framework for
designing conservation strategies that are both effective and just. In shared and contested
landscapes like Kasungu, where ecological pressures intersect with long histories of
inequality and marginalisation, recognising the interplay between gender, place, and power
is not only essential for equity, but also a prerequisite for achieving socially legitimate

conservation outcomes.

7.2.3 Land tenure, land-use change, and landscape management

Land tenure is a critical but often under-addressed dimension of both agricultural
development and biodiversity conservation (Asaaga & Hirons, 2019). In many sub-Saharan
African contexts, including Malawi, ambiguous and overlapping tenure arrangements,
particularly the limited formal recognition of customary land rights, undermine both

conservation initiatives and peoples’ food security (Chapter 4). This research reinforces the

167



need to integrate customary tenure systems into formal land policies, not only to legitimise
local authority but also to align land governance with broader conservation and agricultural
objectives (Dawson et al., 2016; Layefa et al., 2022). In Kasungu, informal tenure and
tenure insecurity contributed to increased pressure on forest resources, reduced
participation in land-use planning, and tensions between communities and conservation

authorities (Chapters 4 and 5).

Critically, gender remains a central but frequently overlooked factor in land tenure
governance. In Kasungu, as in much of rural Malawi, women often face significant barriers
to accessing, owning, and controlling land due to hybrid kinship systems and inheritance
norms, despite being heavily involved in agriculture and natural resource use (Chapter 4).
This gendered insecurity limits women’s ability to make long-term land-use decisions,
participate meaningfully in planning processes, or benefit equitably from land-based
investments (Chiwona-Karltun et al., 2017; Doss & Meinzen-Dick, 2020; Quisumbing et
al., 2021). Addressing land tenure reform in this context requires a gender-sensitive
approach that both strengthens women’s land rights and acknowledges the legitimacy of
customary institutions. Inclusive tenure reform, attuned to both customary and gender
dynamics, is essential to enabling sustainable land management and achieving socially just
conservation outcomes (Agarwal, 2009; Kabeer & Natali, 2013; Meinzen-Dick et al., 2019;

Peters, 2013).

While agricultural expansion continues to be prioritised in national development strategies
(GoM, 2020) findings from this thesis highlight the physical and ecological limits to further
expansion in Kasungu (Chapter 6). Much of the available farmland is already under

cultivation, and encroachment into buffer zones or protected areas risks accelerating
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biodiversity loss and intensifying human—wildlife conflict. In this context, a shift from

agricultural expansion to sustainable intensification is both necessary and urgent.

Sustainable intensification refers to practices that increase agricultural productivity without
degrading the environment, and ideally, enhance ecosystem services (Araya et al., 2023;
Burke et al., 2022). In Kasungu, this could include agroecological methods such as
intercropping, composting, and integrating leguminous trees to restore soil fertility and
reduce dependence on chemical inputs. However, as this thesis shows, sustainable
intensification must be pursued in ways that are socially inclusive and responsive to local
constraints (Burke et al., 2020, 2022; Darko et al., 2018). Many smallholders in Kasungu
lack secure tenure or access to credit, which limits their ability to invest in soil restoration
or adopt long-term practices (Benjamin et al., 2021a; Chigbu et al., 2019; Kaarhus, 2010).
Women, in particular, often lack formal land rights and face systemic barriers to accessing
extension services, land, or resources needed to participate in such transitions (Chigbu et

al., 2019; Doss, 2018).

One example emerged during fieldwork in one of the villages, where a group of farmers
had adopted pit planting and composting with support from agricultural extension officers.
However, several households reported abandoning the practices after two seasons due to
land disputes within extended families. In another case, a widow who had invested in
rehabilitating fallow land through mulching and tree planting lost access to the plot after
her husband died as she went back to her maternal home, citing lineage ownership. Without
secure tenure or community dispute-resolution mechanisms, her investment yielded no

long-term benefit. This reflects how tenure insecurity, especially for women and socially
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marginalised groups, can disrupt sustainable land management, even when technical

support is available.

Similarly, an international NGO, ICRAF, introduced an agroforestry initiative that provided
fruit tree seedlings alongside support for market integration. While the programme aimed
to be gender-inclusive, some women reported being unable to plant the seedlings because
they lacked decision-making rights over household land. In several cases, the trees were
instead planted in husbands’ or in-laws’ fields, with little benefit or recognition for the
women themselves. In other cases, the seedlings were never planted at all because the
women had no secure land on which to plant them. These examples illustrate how well-
meaning interventions can fail to deliver equitable outcomes without first addressing the

structural barriers linked to land access and control.

Overall, my thesis and the insights I gained during my fieldwork underscore that sustainable
intensification, if not supported by secure tenure and gender-sensitive approaches, risks
excluding vulnerable groups and reinforcing existing inequalities. Policy efforts should
therefore focus on building the enabling conditions that make intensification both viable
and just (Conway et al., 2019; Gollnow et al., 2025; Tadele, 2017). These include
strengthening customary and statutory land rights, expanding access to appropriate inputs
and training, and supporting farmer-led experimentation and knowledge exchange. Spatial
targeting is also essential: interventions should prioritise degraded and high-conflict areas
where benefits are likely to be greatest and where further expansion would exacerbate
ecological degradation (Crespin et al., 2023; Tscharntke et al., 2012; Zimmerer et al., 2015).
As this thesis argues, integrated land-use planning and agricultural development must be

grounded in the lived experiences and constraints of rural communities. Sustainable
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landscape management in Kasungu and similar regions requires policy coherence, secure
and equitable land tenure, and participatory governance structures that centre the voices and

rights of those most affected by land-use change.

7.2.4 Broader practical and policy implications for the agriculture-biodiversity nexus
The agriculture—biodiversity nexus in sub-Saharan Africa is not just ecological; it is deeply
political, shaped by colonial legacies, donor-driven agendas, and entrenched power
asymmetries (Dawson et al., 2024; Fischer et al., 2017). These dynamics were particularly
evident in Kasungu, where many national and international interventions, such as input
subsidies, wildlife translocations, and buffer zone restoration, were designed at higher
levels but received with ambivalence or resistance by communities, especially those living
near the unfenced boundary of the park. In these areas, where land scarcity, tenure
insecurity, and human—wildlife conflict are most acute, residents often viewed these

initiatives as disconnected from, or even threatening to, their livelihoods.

One powerful example of this disconnect was the 2022 elephant translocation, during which
263 elephants were moved into Kasungu National Park as part of an internationally praised

ecological restoration effort (https://africageographic.com/stories/the-march-of-malawis-

elephants/; significant-wildlife-translocation-completed-Malawi-). While the project was

announced as a success for boosting elephant population and conservation, it had serious
social consequences. Elephants used the unfenced side of the park boundary to move into
neighbouring villages, resulting in multiple deaths, injuries, and crop destruction, even in
areas far from the park’s core. The lack of pre-consultation, poor risk communication, and
insufficient compensation mechanisms soured relationships between local communities and

conservation authorities. Rather than reinforcing conservation legitimacy, the initiative
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deepened mistrust and provoked retaliatory attitudes toward both wildlife and conservation
authorities. This reflects a common but under-addressed pattern across conservation
landscapes, where top-down ecological restoration projects can generate political resistance
and social harm when they ignore local power relations and lived experience (Bontempi et

al., 2023; Mavah et al., 2018; Ojeda, 2012)

As a researcher, I found myself negotiating these same dynamics. I began this project
intending to study wildlife use alone, but my early field experiences revealed that people’s
relationships with wildlife were embedded in wider interactions with land, forest, and
conservation institutions. This prompted me to expand my focus to human-—nature
relationships more broadly, leading to the development of Chapter 4. The unexpected
disruptions of conservation interventions, particularly the elephant translocation and fence
construction, also reshaped my research process. At one point, I considered shifting my
project entirely to investigate the impacts of these events, but was constrained by time,
ethical protocols, and the expectations of my funders. These tensions forced me to reflect
on the fragility of research agendas in politically volatile landscapes, and the responsibility
researchers have to remain flexible, critical, and responsive to changing contexts

(Pienkowski et al., 2022).

Interdisciplinary and participatory research of this kind is also logistically and financially
demanding (Hargreaves & Burgess, 2010). I conducted three separate field visits, across
different seasons and project phases, to build relationships and gather the multi-dimensional
data needed. While I was fortunate to receive support from multiple institutions and funders,
this level of engagement is not always feasible, particularly for early-career researchers or

those from underfunded institutions. Structural barriers such as short-term grants, can
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severely limit the capacity to do long-term, relational, and context-sensitive work
(Carmenta et al., 2023; Gerrie et al., 2022; Obura et al., 2023). This suggests that research
needs to be carried out by people based in in-country academic institutions, with appropriate

long-term funding, who can then develop a long-term association to the places in question.

The experiences and insights from my research reinforce the need for locally grounded,
power-aware, and participatory approaches to conservation and agricultural planning.
Merely aligning policies at the national level is insufficient if such policies fail to engage
meaningfully with local institutions, histories, and governance systems (Pangapanga-Phiri
et al., 2025; Wells et al., 2024). In Kasungu, the limited inclusion of local voices in park
management has contributed to informal resource use, and eroding trust between
communities and authorities. Participatory processes, including the scenario co-creation
exercises presented in this thesis (Chapters 5 and 6), revealed diverging priorities and values
across different social and spatial groups. For example, the wildlife damage compensation
scenario was strongly supported in high-conflict areas, while buffer zone restoration
received more support in distant or fenced locations. These differences were shaped by
material conditions, past experiences, and socio-political positionality, and they underscore
the importance of spatially differentiated, socially responsive conservation (L’Roe et al.,

2023; Wilkie et al., 2016).

Furthermore, in dynamic and rapidly changing landscapes like Kasungu, climate change is
an increasingly critical pressure that must be explicitly addressed in conservation and
development planning (Chikabvumbwa et al., 2022; Msowoya et al., 2016; Ray et al., 2019;
Stevens & Madani, 2016; Warnatzsch & Reay, 2020). Shifts in rainfall patterns, temperature

regimes, wildlife movement, farming practices, and population pressures mean that what
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works today may not be viable tomorrow (Mungai et al., 2020, 2022). In this context,
adaptive and iterative policy design is essential (Jouzi et al., 2022). Conservation and
agricultural policies should incorporate mechanisms for regular monitoring, community
feedback, and responsive adaptation to remain effective under uncertain and evolving
conditions (Kpienbaareh, Batung, et al., 2022; Kpienbaareh et al., 2024; Mungai et al.,
2022). For instance, seasonal variation, exacerbated by climate change, affects both crop
production and the intensity of human—wildlife conflict, underscoring the need for
continuous, decentralised data gathering rather than one-off planning exercises (Mungai et

al., 2022).

NGOs and other intermediary organisations have a vital role in providing enabling
conditions for better outcomes by acting as bridging agents who can link communities, state
actors, and technical experts. In areas where government presence is limited or contested,
they can help build trust, deliver compensation schemes, and facilitate conflict resolution
(Doss & Mika, 2021; Merz et al., 2023). While such integrated, multi-actor arrangements
are not currently in place in Kasungu, they have been reported as successful in other parts
of Africa. For example, the Northern Rangelands Trust (NRT) in Kenya supports
community conservancies through mechanisms that couple wildlife protection with
livelihood benefits, such as grazing agreements, peacebuilding programmes, and market
access for livestock, demonstrating how iterative feedback and adaptive governance can
address both ecological and social needs (Pas et al., 2023; Sambu, 2025). Similarly, the
Gonarezhou Conservation Trust in Zimbabwe reflects an institutional model where an
NGO, state authority, and local communities co-manage a national park, combining
improved wildlife outcomes with community engagement and benefit-sharing (Musakwa

et al., 2020). Such models offer relevant lessons for Malawi, where inclusive conservation
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approaches can balance protection goals with the realities of local livelihoods and socio-

political constraints.

Importantly, while NGOs can catalyse innovation and bridge systemic gaps, they should
also be held to account for whose voices they amplify and whose interests they serve
(Holmes & Cavanagh, 2016; Massé, 2019). Critical questions remain about equity,
representation, and legitimacy, especially in externally funded or top-down interventions
(Ojeda, 2012; Redford et al., 2013). As illustrated by the trajectory of Zimbabwe’s
CAMPFIRE programme, early successes in devolving wildlife governance to communities
were later eroded by political interference and elite capture, underscoring the importance
of accountability and community oversight (Balint & Mashinya, 2006; Murombedzi, 1999).
In contexts like Kasungu, where trust in conservation actors is uneven and historical
grievances persist, intermediaries must be reflexive, locally grounded, and responsive to

changing needs and power dynamics.

In sum, this thesis contributes a grounded, multi-level understanding of the agriculture-
biodiversity nexus, demonstrating that effective action requires locally grounded, power-
aware, and participatory processes. Without these, even the most well-intentioned
interventions risk reinforcing existing inequalities, undermining biodiversity goals, and

alienating the very communities whose cooperation is essential for long-term success.

7.3 Potential future research directions

This thesis has generated a range of findings with both site-specific implications for
Kasungu and broader relevance for conservation in shared landscapes. Building on this

foundation, several priority areas emerge for future research, particularly those that explore
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the long-term consequences of interventions, better integrate climate and land use
dynamics, and deepen understanding on local governance and equity. Table 7.1 outlines key
research questions that could guide a future research programme, whether through large

scale funding or distributed student-led projects, in Kasungu and beyond.
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Table 7.1: A proposed research agenda based on the findings and gaps identified in this thesis. The questions outlined here aim to guide future work that

supports people-centred, adaptive, and interdisciplinary conservation in dynamic landscapes like Kasungu and beyond.

Thematic Area Research question Justification Potential site/approaches

Human-wildlife What is the long-term socio- | The fence in Kasungu is a major | Kasungu; longitudinal mixed

relations ecological impacts of electrified | intervention with ongoing implications | methods; participatory
fencing on human wildlife relations, | for conflict, connectivity, and trust. evaluation.

mobility and safety?

Climate change How are shifting climate patterns | Climate change was a cross-cutting but | Regional studies using climate

affecting crop reliability, resource use, | under-quantified pressure in this thesis; | models, local  perception

wildlife movements, and adaptation | deserves deeper integration. surveys

strategies?
Biodiversity and | What are the spatial, ecological, and | Hunting is widely acknowledged but | Comparative study across
hunting social drivers of hunting pressure, and | poorly quantified; therefore, vital for | protected  area  buffers;

how does it affect different species | understanding pressures, actors and | quantitative  surveys and

across seasons? consequences ecological monitoring

Agriculture and land | How do smallholder and commercial | The expansion and intensification of | Southern  Africa;  remote
use agriculture  interact in  frontier | agriculture poses growing pressures on | sensing, land tenure analysis

landscapes, and what are the impacts | land rights and conservation.
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on land tenure, food security, and

biodiversity?

Sustainable livelihoods

and intensification

What  sustainable intensification

options are locally acceptable and

Alternatives to expansion are urgently

needed but context-specific; requires

Farmer-led field trials;

ecological monitoring;

ecologically  viable in  shared | testing. participatory design
landscapes?

Governance and equity | What forms of community-led | Scalable governance and innovation that | Comparative governance case
governance  promote equitable | supports equity and accountability are | studies in different

conservation outcomes, and under

what conditions?

necessary for long-term conservation

and social outcomes

cultural/policy contexts

Cross-scale

conservation planning

How can local conservation needs and
knowledge be better integrated into

national and global targets?

Current conservation agendas risk
reinforcing  exclusion; need  for
mechanisms  of  translation  and

accountability.

Policy analysis; co-design
workshops with policymakers

and communities
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Together, these proposed questions reflect an ambitious but necessary shift toward more
adaptive, inclusive and context sensitive research. By centring local voices, addressing
emerging pressures such as climate change, and integrating socio-ecological dynamics
across scales, while remaining responsive to local realities, this agenda point to the
opportunities for deepened understanding and tackling unresolved challenges in
conservation and development. Advancing this agenda will require coordinated,
interdisciplinary inquiry that connects site-specific insights with cross-regional
perspectives, ensuring that future conservation efforts are informed by robust evidence and
grounded in both ecological and social priorities. By pursuing these questions, future
conservation practice can move toward approaches that genuinely serve both people and

nature particularly in Kasungu and similar landscapes.

7.4 Conceptualising the agriculture-biodiversity conservation nexus in Malawi

Reconciling biodiversity conservation with agricultural development presents a persistent
challenge in contexts like Malawi, where rural livelihoods are closely tied to natural
resource use and pressures on land and ecosystems continue to intensify (Jouzi et al., 2023;
Chapter 4). Drawing on empirical insights from this study, I developed a conceptual
framework (Figure 7.1) to organise the key interrelated factors necessary for addressing the
agriculture-biodiversity challenge. The framework consists of four interconnected domains:
Foundational conditions, key actors and institutions, processes and mechanisms, and
supporting factors. Together, these shape the integration of agriculture and biodiversity as

dual outcomes, and provide an agenda for future research on this topic

At the core of the framework lie the two interdependent goals: First, agriculture, as

evidenced throughout Chapters 1 to 6, is a key driver of land use change and fundamental
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to economic livelihoods in Malawi. However, this study has highlighted that agricultural
systems must transition towards sustainability because current practices, particularly low-
input, land-extensive methods, are resulting in deforestation, soil degradation, and
encroachment into conservation areas. Chapters 3 to 5 revealed widespread use of protected
natural resources for firewood and cultivation, driven in part by declining yields and limited
access to farm inputs. Moreover, biodiversity modelling (Chapter 6) showed that
intensifying agriculture through fertiliser subsidies alone would accelerate habitat loss in
the landscape. These empirical findings demonstrate the need for agricultural systems that
balance productivity with environmental sustainability through agroecological practices,

climate-resilient inputs, and investments in soil fertility management.

Second, biodiversity and the conservation of ecosystems are the foundation of the
ecosystem services (e.g., pollination, soil regulation, climate stability) that agriculture and
other land uses depends upon (Chapman et al., 2022). Yet in Kasungu, conservation goals
can conflict with human safety and livelihoods, as the 2022 elephant translocation
highlighted. This tension between international biodiversity targets (e.g. species recovery)
and local development needs (e.g., food security, safety) illustrates the need for reconciling
global ambitions with community priorities through participatory, negotiated planning

(Vittis et al., 2021; Wells et al., 2024).

Foundational conditions such as land tenure and political economy also shape these
tensions. As discussed in Chapters 2, 3, and 4, Malawi’s predominantly customary land
tenure system often lacks formal recognition. This discourages long-term conservation
investments and creates uncertainty about who can access or make decisions about land.

Additionally, power asymmetries in subsidy and conservation resource allocation are
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evident in Kasungu. For example, residents in better-connected villages, closer to roads or
with stronger political links, are more likely to receive fertiliser subsidies, while more
remote communities are largely excluded. This has contributed to perceptions of unfairness,
mistrust in institutions, and increased informal forest use (Feyertag et al., 2021; Holden &
Otsuka, 2014; Walls & Matita, 2023). Addressing these inequalities between communities

and state authorities is essential for inclusive and just conservation outcomes.
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Figure 7.1: Conceptualised framework for reconciling agriculture and biodiversity conservation in Malawi.
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Actors and institutions, including national and local governments, NGOs, traditional
authorities, private sector actors, and community-based organisations, could play a central role
in shaping outcomes. Their coordination, capacity, and responsiveness determine whether
policies are effectively implemented and socially supported (Cramer et al., 2018; Fischer et al.,
2017). Local perspectives are equally critical. Interviews and focus groups (Chapters 3 and 5)
showed that while many residents value biodiversity, their daily decisions are governed by
immediate livelihood needs and perceived risks. This reinforces the need for policies grounded
in local realities, which acknowledge diverse priorities, particularly in areas like Kasungu
where land scarcity, conflict, and conservation infrastructure (e.g., the wildlife fence) intersect

with community wellbeing (Fedele et al., 2021; L’Roe et al., 2023; Meyer & Borner, 2022).

The third component of the framework focuses on processes and mechanisms, which are the
operational strategies that translate institutions into action. Findings from this study (Chapters
5 and 6) support participatory governance as essential to effective reconciliation. Inclusive
decision-making fosters legitimacy and local ownership of interventions (Crespin et al., 2023;
Dawson et al., 2024). At the same time, sectoral coordination is vital: misaligned policies
between conservation and agriculture can create implementation gaps or competing mandates.
Scenario analysis showed that policies perceived as fair or beneficial in one area or to one
group of people (e.g., input subsidies) could lead to unintended consequences elsewhere (e.g.,
biodiversity loss), underscoring the need for transparent dialogue on trade-offs (Kiesecker et
al., 2009; Shackelford et al., 2015). A further challenge lies in balancing global environmental
commitments (e.g., CBD, SDGs) with local development goals. As Chapters 3, 5, and 6

illustrate, these often diverge in practice due to limited capacity and mismatched priorities.
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Adaptive governance is needed to bridge these scales and support locally meaningful

conservation (Wells et al., 2024).

Finally, supporting elements are critical to sustaining transformation. As shown in Chapter 3,
conservation in Kasungu often imposes costs on communities without delivering clear or
equitable benefits. Where resource access is restricted, it can fuel resentment and undermine
conservation efforts. Mechanisms for more equitable benefit and cost sharing are essential for
long-term support (Beyene et al., 2020; C. M. Shackleton & Shackleton, 2006). These could
include wildlife damage compensation schemes, ecosystem service payments, subsidised
extension for agroecology, or benefit-sharing from tourism revenues. Sustainable
transformation will also require long-term investments: financial (e.g., targeted subsidies,
insurance), institutional (e.g., community-based governance structures), and technical (e.g.,
monitoring systems, conflict mitigation) (Angelsen et al., 2014; Borner et al., 2015; Fedele et

al., 2021; Merz et al., 2023).

In summary, this conceptual framework shows that reconciling agriculture and biodiversity in
Malawi is not simply a matter of balancing ecological and economic objectives; it is a multi-
layered socio-political challenge. The evidence across Chapters 3 to 6 reinforces the need to
align foundational conditions, build inclusive and accountable institutions, strengthen local
mechanisms, and mobilise long-term support. Only through the integrated coordination of these
domains, tailored to local context but responsive to national and global priorities, can Malawi

move toward resilient, inclusive, and sustainable outcomes for both people and nature.
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7.5 Conclusion

This DPhil has explored the complex and dynamic interconnections between agriculture and
biodiversity conservation in Kasungu, Malawi. The research has shown that reconciling
agricultural production and biodiversity conservation requires close collaboration between
conservationists and farmers, grounded in interdisciplinary approaches that generate context-
specific, actionable strategies. One-size-fits-all solutions are insufficient; instead, tailored
interventions that reflect local realities and community priorities are essential. Sustained
monitoring of socio-ecological systems can help manage trade-offs and identify synergies,
while participatory research and knowledge co-production must inform every planning and
implementation stage. While agricultural expansion should not be pursued at the cost of long-
term ecosystem destruction, conservation should as well not disproportionately burden the
most vulnerable. Equitable distribution of costs and benefits and meaningful community
participation are vital. This research offers insights into how these dynamics unfold within a
shared landscape, demonstrating the necessity of inclusive governance, adequate financial
investment, and robust institutional frameworks to achieve ecological and social outcomes.
Strengthening food systems while conserving ecosystems will be central to building sustainable
and resilient landscapes in Malawi and sub-Saharan Africa. Although this DPhil provides a
case-specific snapshot, its findings can inform broader efforts to meet global conservation
targets while promoting justice, sustainability, and improved livelihoods in resource-dependent

communities.

185



References

Agarwal, B. (2009). Gender and forest conservation: The impact of women’s participation in
community forest governance. Ecological Economics, 68(11), 2785-2799.
https://doi.org/10.1016/j.ecolecon.2009.04.025

Ajayi, O. C., Place, F., Akinnifesi, F. K., & Sileshi, G. W. (2011). Agricultural success from
Africa: The case of fertilizer tree systems in Southern Africa (Malawi, Tanzania,
Mozambique, Zambia and Zimbabwe). [International Journal of Agricultural
Sustainability, 9(1), 129—136. https://doi.org/10.3763/ijas.2010.0554

Alhola, S., & Gwaindepi, A. (2024). Land tenure formalisation and perceived tenure security:
Two decades of the land administration project in Ghana. Land Use Policy, 143.
https://doi.org/10.1016/j.landusepol.2024.107195

Alvarez, 1., & Lovera, S. (2016). New times for women and gender issues in biodiversity
conservation and climate justice. Development (Basingstoke), 59(3—4), 263-265.
https://doi.org/10.1057/s41301-017-0111-z

Amadu, F. O., Miller, D. C., & McNamara, P. E. (2020). Agroforestry as a pathway to
agricultural yield impacts in climate-smart agriculture investments: Evidence from
southern Malawi. Ecological Economics, 167.
https://doi.org/10.1016/j.ecolecon.2019.106443

Ambler, K., & Kieran, C. (2020). He Says, She Says: Spousal Disagreement in Survey
Measures of Bargaining Power.

Angelsen, A., Jagger, P., Babigumira, R., Belcher, B., Hogarth, N. J., Bauch, S., Borner, J.,
Smith-Hall, C., & Wunder, S. (2014). Environmental Income and Rural Livelihoods: A
Global-Comparative ~ Analysis. World  Development, 64(S1), S12-S28.
https://doi.org/10.1016/j.worlddev.2014.03.006

Anthem, H., & Westerman, K. (2021). Conservation for all, by all: Making conservation
effective and equitable. ORYX, 55(6), 801-802.
https://doi.org/10.1017/S0030605321001459

Araya, Y. N., Emmott, A., Rawes, W., & Zuza, E. J. (2023). Promoting climate-smart
sustainable agroforestry to tackle social and environmental challenges: The case of
macadamia agroforestry in Malawi. In Journal of Agriculture and Food Research (Vol.
14). Elsevier B. V. https://doi.org/10.1016/j.jafr.2023.100846

Archer, L. (2015). Conservation Conversations, Understanding the potential impacts of future
policy interventions in Uganda. Declaration of Own Work.

Asaaga, F. A., & Hirons, M. A. (2019). Windows of opportunity or windows of exclusion?
Changing dynamics of tenurial relations in rural Ghana. Land Use Policy, 87.
https://doi.org/10.1016/j.1andusepol.2019.104042

Bacon, C. M., Kelley, L. C., & Stewart, I. T. (2022). Toward a feminist political ecology of
household food and water security during drought in northern Nicaragua. Ecology and
Society, 27(1). https://doi.org/10.5751/ES-12716-270116

Bae, Y. J. (2023). Analyzing the Connection between Customary Land Rights and Land
Grabbing: A Case Study of Zambia. Land, 12(1). https://doi.org/10.3390/1and12010200

186



Baghai, M., Miller, J. R. B., Blanken, L. J., Dublin, H. T., Fitzgerald, K. H., Gandiwa, P.,
Laurenson, K., Milanzi, J., Nelson, A., & Lindsey, P. (2018). Models for the collaborative
management of Africa’s protected areas. Biological Conservation, 218, 73-82.
https://doi.org/10.1016/j.biocon.2017.11.025

Balint, P. J., & Mashinya, J. (2006). The decline of a model community-based conservation
project: Governance, capacity, and devolution in Mahenye, Zimbabwe. Geoforum, 37(5),
805-815. https://doi.org/10.1016/j.geoforum.2005.01.011

Ball, T., Dales, M., Eyres, A., Green, J., Madhavapeddy, A., Williams, D., & Balmford, A.
(2024). Quantifying the impact of the food we eat on species extinctions.
https://doi.org/10.33774/coe-2024-f15tk

Ballard, T. J., Kepple, A. W., & Cafiero, C. (2013). Food and Agriculture Organization of the
United Nations Rome. www.fao.org/publications

Balmford, A. (2021). Concentrating vs. spreading our footprint: how to meet humanity’s needs
at least cost to nature. In Journal of Zoology (Vol. 315, Issue 2, pp. 79-109). John Wiley
and Sons Inc. https://doi.org/10.1111/jz0.12920

Barbier, E. B. (2010). Poverty, development, and environment. Environment and Development
Economics, 15(6), 635-660. https://doi.org/10.1017/S1355770X1000032X

Bates, D., Michler, M., Bolker, B. M., & Walker, S. C. (2015). Fitting linear mixed-effects
models using Ime4. Journal of Statistical Software, 67(1).
https://doi.org/10.18637/jss.v067.101

Baudron, F., & Giller, K. E. (2014). Agriculture and nature: Trouble and strife? Biological
Conservation, 170, 232-245. https://doi.org/10.1016/j.biocon.2013.12.009

Baudron, F., Zaman-Allah, M. A., Chaipa, 1., Chari, N., & Chinwada, P. (2019). Understanding
the factors influencing fall armyworm (Spodoptera frugiperda J.E. Smith) damage in
African smallholder maize fields and quantifying its impact on yield. A case study in
Eastern Zimbabwe. Crop Protection, 120, 141-150.
https://doi.org/10.1016/j.cropro.2019.01.028

Beck, J. M., Elliott, K. C., Booher, C. R., Renn, K. A., & Montgomery, R. A. (2021). The
application of reflexivity for conservation science. In Biological Conservation (Vol. 262).
Elsevier Ltd. https://doi.org/10.1016/j.biocon.2021.109322

Beckmann, M., Gerstner, K., Akin-Fajiye, M., Ceausu, S., Kambach, S., Kinlock, N. L.,
Phillips, H. R. P., Verhagen, W., Gurevitch, J., Klotz, S., Newbold, T., Verburg, P. H.,
Winter, M., & Seppelt, R. (2019). Conventional land-use intensification reduces species
richness and increases production: A global meta-analysis. Global Change Biology, 25(6),
1941-1956. https://doi.org/10.1111/gcb.14606

Benjamin, E. O., Ola, O., Sauer, J., & Buchenrieder, G. (2021a). Interaction between
agroforestry and women’s land tenure security in sub-Saharan Africa: A matrilocal
perspective. Forest Policy and Economics, 133.
https://doi.org/10.1016/j.forpol.2021.102617

Benjaminsen, T. A., Goldman, M. J., Minwary, M. Y., & Maganga, F. P. (2013). Wildlife
management in Tanzania: State control, rent seeking and community resistance.
Development and Change, 44(5), 1087-1109. https://doi.org/10.1111/dech.12055

187



Berge, E., Kambewa, D., Munthali, A., & Wiig, H. (2014). Lineage and land reforms in
Malawi: Do matrilineal and patrilineal landholding systems represent a problem for land
reforms n Malawi? Land Use Policy, 4], 61-69.
https://doi.org/10.1016/j.landusepol.2014.05.003

Betts, M. G., Wolf, C., Pfeifer, M., Banks-Leite, C., Arroyo-Rodriguez, V., Bandini Ribeiro,
D., Barlow, J., Eigenbrod, F., Faria, D., Fletcher Jr, R. J., Hadley, A. S., Hawes, J. E., Holt,
R. D., Klingbeil, B., Kormann, U., Lens, L., Levi, T., Medina-Rangel, G. F., Melles, S. L.,

. Ewers, R. M. (2019). Extinction filters mediate the global effects of habitat
fragmentation on animals. In CONSERVATION ECOLOGY. https://www.science.org

Beyene, A. D., Mekonnen, A., Hirons, M., Robinson, E. J. Z., Gonfa, T., Gole, T. W., &
Demissie, S. (2020). Contribution of non-timber forest products to the livelihood of
farmers in coffee growing areas: evidence from Yayu Coffee Forest Biosphere Reserve.
Journal of Environmental Planning and Management, 63(9), 1633-1654.
https://doi.org/10.1080/09640568.2019.1679615

Bhaumik, S. K., Dimova, R., & Gang, I. N. (2016). Is Women’s Ownership of Land a Panacea
in Developing Countries? Evidence from Land-Owning Farm Households in Malawi.
Journal of Development Studies, 52(2), 242-253.
https://doi.org/10.1080/00220388.2015.10603 14

Biru, Y., Tessema, Z. K., & Urge, M. (2017). Perception and attitude of pastoralists on
livestock-wildlife interactions around Awash National Park, Ethiopia: implication for
biodiversity conservation. Ecological Processes, 6(1). https://doi.org/10.1186/s13717-
017-0081-9

Bontempi, A., Venturi, P., Del Bene, D., Scheidel, A., Zaldo-Aubanell, Q., & Zaragoza, R. M.
(2023). Conflict and conservation: On the role of protected areas for environmental
Jjustice. Global Environmental Change, 82.
https://doi.org/10.1016/j.gloenvcha.2023.102740

Borner, J., Shively, G., Wunder, S., & Wyman, M. (2015). How Do Rural Households Cope
with Economic Shocks? Insights from Global Data using Hierarchical Analysis. Journal
of Agricultural Economics, 66(2), 392—414. https://doi.org/10.1111/1477-9552.12097

Boso, A., Alvarez, B., Pérez, B., Imio, J. C., Altamirano, A., & Lison, F. (2021). Understanding
human attitudes towards bats and the role of information and aesthetics to boost a positive
response as a conservation tool. Animal Conservation, 24(6), 937-945.
https://doi.org/10.1111/acv.12692

Boyce, P, Bhattacharyya, J., & Linklater, W. (2022). The need for formal reflexivity in
conservation science. Conservation Biology, 36(2). https://doi.org/10.1111/cobi.13840

Braczkowski, A. R., O’Bryan, C. J., Lessmann, C., Rondinini, C., Crysell, A. P., Gilbert, S.,
Stringer, M., Gibson, L., & Biggs, D. (2023). The unequal burden of human-wildlife
conflict. Communications Biology, 6(1). https://doi.org/10.1038/s42003-023-04493-y

Braun, V., & Clarke, V. (2012). Thematic analysis. In APA handbook of research methods in
psychology, Vol 2: Research designs: Quantitative, qualitative, neuropsychological, and
biological. (pp. 57-71). American Psychological Association.
https://doi.org/10.1037/13620-004

188



Brehony, P., Tyrrell, P., Kamanga, J., Waruingi, L., & Kaelo, D. (2020). Incorporating social-
ecological complexities into conservation policy. Biological Conservation, 248.
https://doi.org/10.1016/j.biocon.2020.108697

Brittain, S., Ibbett, H., de Lange, E., Dorward, L., Hoyte, S., Marino, A., Milner-Gulland, E. J.,
Newth, J., Rakotonarivo, S., Verissimo, D., & Lewis, J. (2020). Ethical considerations
when conservation research involves people. Conservation Biology, 34(4), 925-933.
https://doi.org/10.1111/cobi.13464

Brittain, S., Kamogne Tagne, C. T., Booker, F., Maddison, N., Mfone Nteroupe, S., Mouamfon,
M., Ngomna Tsabong, S. D., Roe, D., Wilson-Holt, O., & Milner-Gulland, E. J. (2022).
Using scenarios-based interviews to predict changes in wild meat hunting and
consumption in response to different alternatives projects. Conservation Science and
Practice, 4(9). https://doi.org/10.1111/csp2.12777

Brockington, D. (2002). Fortress Conservation: The Preservation of the Mkomazi Game
Reserve, Tanzania.

Bruley, E., Locatelli, B., & Lavorel, S. (2021). Nature’s contributions to people: Coproducing
quality of life from multifunctional landscapes. Ecology and Society, 26(1).
https://doi.org/10.5751/ES-12031-260112

Bunge, A. C., Wood, A., Halloran, A., & Gordon, L. J. (2022). A systematic scoping review of
the sustainability of vertical farming, plant-based alternatives, food delivery services and
blockchain in food systems. Nature Food, 3(11), 933-941.
https://doi.org/10.1038/s43016-022-00622-8

Burke, W. J., Jayne, T. S., & Snapp, S. S. (2022). Nitrogen efficiency by soil quality and
management regimes on Malawi farms: Can fertilizer use remain profitable? World
Development, 152. https://doi.org/10.1016/j.worlddev.2021.105792

Burke, W. J., Snapp, S. S., & Jayne, T. S. (2020). An in-depth examination of maize yield
response to fertilizer in Central Malawi reveals low profits and too many weeds.
Agricultural Economics (United Kingdom), 51(6), 923-940.
https://doi.org/10.1111/agec.12601

Burke, W. J., Snapp, S. S., Peter, B. G., & Jayne, T. S. (2022). Sustainable intensification in
jeopardy: Transdisciplinary evidence from Malawi. Science of the Total Environment, 837.
https://doi.org/10.1016/j.scitotenv.2022.155758

Biischer, B., & Thakholi, L. (2024). Convivial fences? Property, ‘right to wildlife’ and the need
for redistributive justice in South African conservation. Land Use Policy, 141.
https://doi.org/10.1016/j.1andusepol.2024.107134

Carmenta, R., Barlow, J., Bastos Lima, M. G., Berenguer, E., Choiruzzad, S., Estrada-Carmona,
N., Franga, F., Kallis, G., Killick, E., Lees, A., Martin, A., Pascual, U., Pettorelli, N., Reed,
J., Rodriguez, 1., Steward, A. M., Sunderland, T., Vira, B., Zaehringer, J. G., & Hicks, C.
(2023). Connected Conservation: Rethinking conservation for a telecoupled world.
Biological Conservation, 282. https://doi.org/10.1016/j.biocon.2023.110047

Carter, N. H., & Allendorf, T. D. (2016). Gendered perceptions of tigers in Chitwan National
Park, Nepal. Biological Conservation, 202, 69-717.
https://doi.org/10.1016/j.biocon.2016.08.002

189



CBD. (2022). Convention for Biological Diversity. Convention for Biological Diversity.
https://www.cbd.int/article/cop 1 5-final-text-kunming-montreal-gbf-221222

Ceddia, M. G., Bardsley, N. O., Gomez-Y-Paloma, S., & Sedlacek, S. (2014). Governance,
agricultural intensification, and land sparing in tropical South America.
https://doi.org/10.5061/dryad.Op35r

CEPA. (2010). Current National Policies and Strategies Related to Wetlands Use and Climate
Changer. www.cepa.org.mw

Chana, T. M., & Manomaivibool, P. (2016). Examining Co-management of National Parks
through the Lens of Common-pool Resource Design Principles: A Comparative Case
Study of Liwonde and Majete in Malawi. In App. Envi. Res (Vol. 38, Issue 2).
http://www.tci-thaijo.org/index.php/aer

Chapman, C. A., Abernathy, K., Chapman, L. J., Downs, C., Effiom, E. O., Gogarten, J. F.,
Golooba, M., Kalbitzer, U., Lawes, M. J., Mekonnen, A., Omeja, P., Razafindratsima, O.,
Sheil, D., Tabor, G. M., Tumwesigye, C., & Sarkar, D. (2022). The future of sub-Saharan
Africa’s biodiversity in the face of climate and societal change. In Frontiers in Ecology
and Evolution (Vol. 10). Frontiers Media S.A. https://doi.org/10.3389/fevo.2022.790552

Chibwana, C., & Fisher, M. (2010). MALAWI STRATEGY SUPPORT PROGRAM (MaSSP)
The impacts of agricultural input subsidies in Malawi.

Chigbu, U. E. (2019). Anatomy of women’s landlessness in the patrilineal customary land
tenure systems of sub-Saharan Africa and a policy pathway. Land Use Policy, 86, 126—
135. https://doi.org/10.1016/j.1andusepol.2019.04.041

Chikabvumbwa, S. R., Salehnia, N., Manzanas, R., Abdelbaki, C., & Zerga, A. (2022).
Assessing the effect of spatial-temporal droughts on dominant crop yield changes in
Central  Malawi.  Environmental — Monitoring  and  Assessment,  194(2).
https://doi.org/10.1007/s10661-021-09709-4

Chikaya-Banda, J., & Chilonga, D. (2021). Key challenges to advancing land tenure security
through land governance in Malawi: Impact of land reform processes on implementation
efforts. Land Use Policy, 110. https://doi.org/10.1016/j.landusepol.2020.104994

Chiwona-Karltun, L., Kimanzu, N., Clendenning, J., Lodin, J. B., Ellingson, C., Lidestav, G.,
Mkwambisi, D., Mwangi, E., Nhantumbo, 1., Ochieng, C., Petrokofsky, G., & Sartas, M.
(2017). What is the evidence that gender affects access to and use of forest assets for food
security? A systematic map protocol. Environmental Evidence, 6(1), 1-10.
https://doi.org/10.1186/s13750-016-0080-9

Cimatti, M., Chaplin-Kramer, R., & Di Marco, M. (2023). The role of high-biodiversity regions
in  preserving Nature’s Contributions to People. Nature Sustainability.
https://doi.org/10.1038/s41893-023-01179-5

Clement, F., Harcourt, W. J., Joshi, D., & Sato, C. (2019). Feminist political ecologies of the
commons and commoning. In International Journal of the Commons (Vol. 13, Issue 1, pp.
1-15). Ubiquity Press. https://doi.org/10.18352/1jc.972

Conway, G., Badiane, O., & Glatzel, K. (2019). Food for all in Africa: Sustainable
Intensification for African farmers. Cornell University Press.
Https://Iccn.loc.gov/2019012611

190



Costa, S., Casanova, C., & Lee, P. (2017). What Does Conservation Mean for Women the Case
of the Cantanhez Forest National Park. Comservation and Society, 15(2), 168—178.
https://doi.org/10.4103/cs.cs_14 91

Coulibaly, J. Y., Chiputwa, B., Nakelse, T., & Kundhlande, G. (2017). Adoption of agroforestry
and the impact on household food security among farmers in Malawi. In Agricultural
Systems (Vol. 155, pp. 52-69). Elsevier Ltd. https://doi.org/10.1016/j.agsy.2017.03.017

Cramer, W., Guiot, J., Fader, M., Garrabou, J., Gattuso, J. P., Iglesias, A., Lange, M. A.,
Lionello, P., Llasat, M. C., Paz, S., Pefiuelas, J., Snoussi, M., Toreti, A., Tsimplis, M. N.,
& Xoplaki, E. (2018). Climate change and interconnected risks to sustainable
development in the Mediterranean. In Nature Climate Change (Vol. 8, Issue 11, pp. 972—
980). Nature Publishing Group. https://doi.org/10.1038/s41558-018-0299-2

Crandall, S. G., Ohayon, J. L., de Wit, L. A., Hammond, J. E., Melanson, K. L., Moritsch, M.
M., Davenport, R., Ruiz, D., Keitt, B., Holmes, N. D., Packard, H. G., Bury, J., Gilbert,
G. S., & Parker, 1. M. (2018). Best practices: social research methods to inform biological
conservation. Australasian Journal of Environmental Management, 25(1), 6-23.
https://doi.org/10.1080/14486563.2017.1420499

Crespin, S. J., Bhatia, S., & Jiren, T. S. (2023). Editorial: Coexistence between conservation
and food security in social-ecological systems. In Frontiers in Conservation Science (Vol.
4). Frontiers Media SA. https://doi.org/10.3389/fcosc.2023.1225841

Custer, G. F., & Dini-Andreote, F. (2022). Embracing Complexity in Ecosystem Response to
Global Change. In Environmental Science and Technology (Vol. 56, Issue 14, pp. 9832—
9834). American Chemical Society. https://doi.org/10.1021/acs.est.2c02817

Darko, F. A., Palacios-Lopez, A., Kilic, T., & Ricker-Gilbert, J. (2018). Micro-Level Welfare
Impacts of Agricultural Productivity: Evidence from Rural Malawi. Journal of
Development Studies, 54(5), 915-932. https://doi.org/10.1080/00220388.2018.1430771

Darwin Holmes, A. G. (2020). Researcher Positionality - A Consideration of Its Influence and
Place in Qualitative Research - A New Researcher Guide. Shanlax International Journal
of Education, 8(4), 1-10. https://doi.org/10.34293/education.v8i4.3232

Davis, R. S., Gentle, L. K., Mgoola, W. O., Stone, E. L., Uzal, A., & Yarnell, R. W. (2023).
Using camera trap bycatch data to assess habitat use and the influence of human activity
on African elephants (Loxodonta africana) in Kasungu National Park, Malawi.
Mammalian Biology, 103(1), 121-132. https://doi.org/10.1007/s42991-022-00330-7

Davis, R. S., Stone, E. L., Gentle, L. K., Mgoola, W. O., Uzal, A., & Yarnell, R. W. (2021).
Spatial partial identity model reveals low densities of leopard and spotted hyaena in a
miombo woodland. Journal of Zoology, 313(1), 43—53. https://doi.org/10.1111/jz0.12838

Dawson, N. M., Coolsaet, B., Bhardwaj, A., Brown, D., Lliso, B., Loos, J., Mannocci, L.,
Martin, A., Oliva, M., Pascual, U., Sherpa, P., & Worsdell, T. (2024). Reviewing the
science on 50 years of conservation: Knowledge production biases and lessons for
practice. Ambio, 53. https://doi.org/10.1007/s13280

Dawson, N., Martin, A., & Sikor, T. (2016). Green Revolution in Sub-Saharan Africa:
Implications of Imposed Innovation for the Wellbeing of Rural Smallholders. World
Development, 78, 204-218. https://doi.org/10.1016/j.worlddev.2015.10.008

191



De Boer, W. F., & Baquete, D. S. (1998). Natural resource use, crop damage and attitudes of
rural people in the vicinity of the Maputo Elephant Reserve, Mozambique. Environmental
Conservation, 25(3), 208-218. https://doi.org/10.1017/S0376892998000265

Dean, G., Rivera-Ferre, M. G., Rosas-Casals, M., & Lopez-i-Gelats, F. (2021). Nature’s
contribution to people as a framework for examining socioecological systems: The case
of pastoral systems. In Ecosystem Services (Vol. 49). Elsevier B.V.
https://doi.org/10.1016/j.ecoser.2021.101265

Diaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, M., Ash, N., Larigauderie, A., Adhikari,
J.R., Arico, S., Baldi, A., Bartuska, A., Baste, I. A., Bilgin, A., Brondizio, E., Chan, K. M.
A., Figueroa, V. E., Duraiappah, A., Fischer, M., Hill, R., ... Zlatanova, D. (2015). The
IPBES Conceptual Framework - connecting nature and people. In Current Opinion in
Environmental Sustainability (Vol. 14, pp- 1-16). Elsevier.
https://doi.org/10.1016/j.cosust.2014.11.002

Djurfeldt, A. A. (2020). Gendered land rights, legal reform and social norms in the context of
land fragmentation - A review of the literature for Kenya, Rwanda and Uganda. Land Use
Policy, 90. https://doi.org/10.1016/j.landusepol.2019.104305

Djurfeldt, A. A., Hillbom, E., Mulwafu, W. O., Mvula, P., & Djurfeldt, G. (2018). “The family
farms together, the decisions, however are made by the man” —Matrilineal land tenure
systems, welfare and decision making in rural Malawi. Land Use Policy, 70, 601-610.
https://doi.org/10.1016/j.landusepol.2017.10.048

Dorward, A., & Chirwa, E. (2013). Impacts of the Farm Input Subsidy Programme in Malawi:
Informal Rural Economy Modelling. www.future-agricultures.org

Doss, C., & Meinzen-Dick, R. (2020). Land tenure security for women: A conceptual
framework. Land Use Policy, 99. https://doi.org/10.1016/j.landusepol.2020.105080

Doss, C., Meinzen-Dick, R., & Bomuhangi, A. (2014). Who Owns the Land? Perspectives from
Rural Ugandans and Implications for Large-Scale Land Acquisitions. Feminist
Economics, 20(1), 76—100. https://doi.org/10.1080/13545701.2013.855320

Doss, C. R. (2018). Women and agricultural productivity: Reframing the Issues. Development
Policy Review, 36(1), 35-50. https://doi.org/10.1111/dpr.12243

Doss, C. R., & Mika, H. (2021). This Land is Her Land: A Comparative Analysis of Gender,
Institutions, and Landownership.

Dressel, S., Ericsson, G., & Sandstrom, C. (2018). Mapping social-ecological systems to
understand the challenges underlying wildlife management. Environmental Science and
Policy, 84, 105-112. https://doi.org/10.1016/j.envsci.2018.03.007

Duran, A. P., Green, J. M. H., West, C. D., Visconti, P., Burgess, N. D., Virah-Sawmy, M., &
Balmford, A. (2020). A practical approach to measuring the biodiversity impacts of land
conversion.  Methods in  Ecology  and  Evolution,  11(8), 910-921.
https://doi.org/10.1111/2041-210X.13427

Elias, M., Joshi, D., & Meinzen-Dick, R. (2021). Restoration for Whom, by Whom? A Feminist
Political Ecology of Restoration. In Ecological Restoration (Vol. 39).
https://muse.jhu.edu/article/793655

Elmbhirst, R. (2015). 40 FEMINIST POLITICAL ECOLOGY.

192



Erwin, A., Ma, Z., Popovici, R., Salas O’Brien, E. P., Zanotti, L., Zeballos Zeballos, E.,
Bauchet, J., Ramirez Calderdn, N., & Arce Larrea, G. R. (2021). Intersectionality shapes
adaptation to social-ecological change. World ~ Development, 138.
https://doi.org/10.1016/j.worlddev.2020.105282

Estrada-Carmona, N., Carmenta, R., Reed, J., Betemariam, E., DeClerck, F., Falk, T., Hart, A.
K., Jones, S. K., Kleinschroth, F., McCartney, M., Meinzen-Dick, R., Milder, J., Quintero,
M., Remans, R., Valbuena, D., Willemen, L., Zanzanaini, C., & Zhang, W. (2024).
Reconciling conservation and development requires enhanced integration and broader
aims: A cross-continental assessment of landscape approaches. One Earth, 7(10), 1858—
1873. https://doi.org/10.1016/j.oneear.2024.08.014

Ewers, R. M., & Rodrigues, A. S. L. (2008). Estimates of reserve effectiveness are confounded
by leakage. In Trends in Ecology and Evolution (Vol. 23, Issue 3, pp. 113-116).
https://doi.org/10.1016/j.tree.2007.11.008

Eyres, A., Ball, s. T., Swinfield, T., Arnell, A., Baser, D., Duran, A., Green, M. H. J., Green, E.
R., Madhavapeddy, A., & Balmford, A. (2025). LIFE: A metric for mapping the impact of
land-cover change on global extinctions.
https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.2023.0327

FAO. (2017). The future of food and agriculture — Trends and challenges. Food and Agriculture
Organisation of the United Nations. http://www.fao.org/state-of-food-agriculture/en/

FAO. (2024). The State of Food and Agriculture: Value-driven transformation of agrifood
systems. Food and Agriculture Organisation of the United Nations.
https://doi.org/10.4060/cd2616en

Fedele, G., Donatti, C. 1., Bornacelly, 1., & Hole, D. G. (2021). Nature-dependent people:
Mapping human direct use of nature for basic needs across the tropics. Global
Environmental Change, 71. https://doi.org/10.1016/j.gloenvcha.2021.102368

Felix, N., Kissui, B. M., Munishi, L., & Treydte, A. C. (2022). Retaliatory killing negatively
affects African lion (Panthera leo) male coalitions in the Tarangire-Manyara Ecosystem,
Tanzania. PLoS ONE, 17(8 August). https://doi.org/10.1371/journal.pone.0272272

Ferraro, G., & Failler, P. (2024). Biodiversity, multi-level governance, and policy
implementation in Europe: A comparative analysis at the subnational level. Journal of
Public Policy. https://doi.org/10.1017/S0143814X24000072

Feyertag, J., Childress, M., Langdown, 1., Locke, A., & Nizalov, D. (2021). How does gender
affect the perceived security of land and property rights? Evidence from 33 countries.
Land Use Policy, 104. https://doi.org/10.1016/j.landusepol.2021.105299

Fischer, J., Abson, D. J., Bergsten, A., French Collier, N., Dorresteijn, 1., Hanspach, J.,
Hylander, K., Schultner, J., & Senbeta, F. (2017). Reframing the Food-Biodiversity
Challenge. In Trends in Ecology and Evolution (Vol. 32, Issue 5, pp. 335-345). Elsevier
Ltd. https://doi.org/10.1016/j.tree.2017.02.009

Fisher, B., Naidoo, R., Guernier, J., Johnson, K., Mullins, D., Robinson, D., & Allison, E. H.
(2017). Integrating fisheries and agricultural programs for food security. Agriculture and
Food Security, 6(1). https://doi.org/10.1186/s40066-016-0078-0

193



Fisher, M., & Kandiwa, V. (2014). Can agricultural input subsidies reduce the gender gap in
modern maize adoption? Evidence from Malawi. Food Policy, 45, 101-111.
https://doi.org/10.1016/j.foodpol.2014.01.007

Flintan, Fiona., & Seberu Tadla. (2010). Natural resource management : the impact of gender
and social issues. Fountain Publishers.

Fonjong, L. N. (2008). Gender Roles and practices in natural resource management in the North
West Proof Cameroon. Local Environment, 13(5), 461-475.
https://doi.org/10.1080/13549830701809809

Freire-Gonzalez, J. (2021). Governing Jevons’ Paradox: Policies and systemic alternatives to
avoid the rebound effect. In Energy Research and Social Science (Vol. 72). Elsevier Ltd.
https://doi.org/10.1016/j.erss.2020.101893

Friedman, K., Bridgewater, P., Agostini, V., Agardy, T., Arico, S., Biermann, F., Brown, K.,
Cresswell, I. D., Ellis, E. C., Failler, P., Kim, R. E., Pratt, C., Rice, J., Rivera, V. S., &
Teneva, L. (2022). The CBD Post-2020 biodiversity framework: People’s place within the
rest of nature. People and Nature, 4(6), 1475—1484. https://doi.org/10.1002/pan3.10403

Garibaldi, L. A., Gemmill-Herren, B., D’Annolfo, R., Graeub, B. E., Cunningham, S. A., &
Breeze, T. D. (2017). Farming Approaches for Greater Biodiversity, Livelihoods, and
Food Security. In Trends in Ecology and Evolution (Vol. 32, Issue 1, pp. 68—80). Elsevier
Ltd. https://doi.org/10.1016/j.tree.2016.10.001

Garibaldi, L. A., Oddi, F. J., Miguez, F. E., Bartomeus, 1., Orr, M. C., Jobbagy, E. G., Kremen,
C., Schulte, L. A., Hughes, A. C., Bagnato, C., Abramson, G., Bridgewater, P., Carella, D.
G., Diaz, S., Dicks, L. V., Ellis, E. C., Goldenberg, M., Huaylla, C. A., Kuperman, M., ...
Zhu, C. D. (2021). Working landscapes need at least 20% native habitat. In Conservation
Letters (Vol. 14, Issue 2). John Wiley and Sons Inc. https://doi.org/10.1111/conl.12773

Garnett, S. T., Burgess, N. D., Fa, J. E., Fernandez-Llamazares, A., Molnér, Z., Robinson, C.
J., Watson, J. E. M., Zander, K. K., Austin, B., Brondizio, E. S., Collier, N. F., Duncan, T.,
Ellis, E., Geyle, H., Jackson, M. V., Jonas, H., Malmer, P., McGowan, B., Sivongxay, A.,
& Leiper, 1. (2018). A spatial overview of the global importance of Indigenous lands for
conservation. Nature Sustainability, 1(7), 369—374. https://doi.org/10.1038/s41893-018-
0100-6

Gerrie, R. M., Concannon, L., Copsey, J. A., Wright, T., & Young, R. P. (2022). Using a theory
of change to evaluate the impact of a conservation training programme: a practitioner’s
perspective. ORYX, 56(5), 720-727. https://doi.org/10.1017/S0030605321001551

Giller, K. E. (2020). The Food Security Conundrum of sub-Saharan Africa. Global Food
Security, 26. https://doi.org/10.1016/5.gfs.2020.100431

Glamann, J., Hanspach, J., Abson, D. J., Collier, N., & Fischer, J. (2017). The intersection of
food security and biodiversity conservation: a review. Regional Environmental Change,
17(5), 1303—1313. https://doi.org/10.1007/s10113-015-0873-3

Goldman, M. J., Jagadeesh, S. N., Meng’Oru Ngimojino, T., & Gowda, L. M. (2021). Women’s
stories and knowledge of wildlife and conservation practice in northern Tanzania and
South India. ORYX, 55(6), 818—826. https://doi.org/10.1017/S0030605321000363

194



Gollnow, F., Cortner, O., Chen, S., Olofsson, P., & Garrett, R. (2025). Georgia’s potentials for
sustainable intensification, increasing food security and rural incomes. Environmental
Research: Food Systems, 2(1), 015005. https://doi.org/10.1088/2976-601X/ad8bc8

GoM. (2002). Malawi National Land Policy, Ministry of Lands, Housing and Surveys.

GoM. (2010). Malawi State of Environment and Outlook Report Environment for Sustainable
Economic Growth.

GoM. (2015). Malawi Biodiversity Strategy and Action Plan NBSAP 2011-2020.

GoM. (2017). Government Of Malawi National Widlife Policy, Ministry of Tourism, Culture
and Wildlife.

GoM. (2018). Preliminary Report: Malawi Population and Housing Census.
www.nsomalawi.mw

GoM. (2020). Malawi 2063: An Inclusively Wealthy and Self-reliant Nation.

GoM. (2024a). National Agriculture Policy, Ministry of Agriculture, Irrigation and Water
Development (MoAIWD).

GoM. (2024b). National Irrigation Policy, Ministry of Agriculture Irrigation and Water
Development (MoAIWD).

Grass, 1., Loos, J., Baensch, S., Batary, P., Libran-Embid, F., Ficiciyan, A., Klaus, F., Riechers,
M., Rosa, J., Tiede, J., Udy, K., Westphal, C., Wurz, A., & Tscharntke, T. (2019). Land-
sharing/-sparing connectivity landscapes for ecosystem services and biodiversity
conservation. People and Nature, 1(2), 262-272. https://doi.org/10.1002/pan3.21

Habel, J. C., Rasche, L., Schneider, U. A., Engler, J. O., Schmid, E., Rédder, D., Meyer, S. T.,
Trapp, N., Sos del Diego, R., Eggermont, H., Lens, L., & Stork, N. E. (2019). Final
countdown for biodiversity hotspots. In Conservation Letters (Vol. 12, Issue 6). Wiley-
Blackwell. https://doi.org/10.1111/conl.12668

Hall, C., Macdiarmid, J. 1., Smith, P., & Dawson, T. P. (2021). The impact of climate and
societal change on food and nutrition security: A case study of Malawi. Food and Energy
Security, 10(3). https://doi.org/10.1002/fes3.290

Hargreaves, T., & Burgess, J. (2010). Pathways to interdisciplinarity: A technical report
exploring collaborative interdisciplinary working in the Transition Pathways consortium.
https://www.researchgate.net/publication/290051429

Henle, K., Lindenmayer, D. B., Margules, C. R., Saunders, D. A., & Wissel, C. (2004). Species
survival in fragmented landscapes: where are we now? In Biodiversity and Conservation
(Vol. 13).

Herrero, M., Thornton, P. K., Mason-D’Croz, D., Palmer, J., Benton, T. G., Bodirsky, B. L.,
Bogard, J. R., Hall, A., Lee, B., Nyborg, K., Pradhan, P., Bonnett, G. D., Bryan, B. A.,
Campbell, B. M., Christensen, S., Clark, M., Cook, M. T., de Boer, 1. J. M., Downs, C.,
... West, P. C. (2020). Innovation can accelerate the transition towards a sustainable food
system. In Nature Food (Vol. 1, Issue 5, pp. 266-272). Springer Nature.
https://doi.org/10.1038/s43016-020-0074-1

Hinsley, A., Keane, A., St. John, F. A. V., Ibbett, H., & Nuno, A. (2019). Asking sensitive
questions using the unmatched count technique: Applications and guidelines for
conservation. In Methods in Ecology and Evolution (Vol. 10, Issue 3, pp. 308-319). British
Ecological Society. https://doi.org/10.1111/2041-210X.13137

195



Hitchcock, R. K. (2019). The Impacts of Conservation and Militarization on Indigenous
Peoples A Southern African San Perspective. Human Nature, 30(2), 217-241.
https://doi.org/10.1007/s12110-019-09339-3

Holden, S. T., & Otsuka, K. (2014). The roles of land tenure reforms and land markets in the
context of population growth and land use intensification in Africa. Food Policy, 48, 88—
97. https://doi.org/10.1016/j.foodpol.2014.03.005

Holmes, G., & Cavanagh, C. J. (2016). A review of the social impacts of neoliberal
conservation: Formations, inequalities, contestations. Geoforum, 75, 199-209.
https://doi.org/10.1016/j.geoforum.2016.07.014

Hossain, M., Mendiratta, V., & Savastano, S. (2024). Agricultural and rural development
interventions and poverty reduction: Global evidence from 16 impact assessment studies.
Global Food Security, 43. https://doi.org/10.1016/j.gfs.2024.100806

Htay, T., Htoo, K. K., Mbise, F. P., & Reskaft, E. (2022). Factors Influencing Communities’
Attitudes and Participation in Protected Area Conservation: A Case Study from Northern
Myanmar. Society and Natural Resources, 35(3), 301-319.
https://doi.org/10.1080/08941920.2022.2032515

Hughes, K., Morgan, S., Baylis, K., Oduol, J., Smith-Dumont, E., Vagen, T. G., & Kegode, H.
(2020). Assessing the downstream socioeconomic impacts of agroforestry in Kenya.
World Development, 128. https://doi.org/10.1016/j.worlddev.2019.104835

Ihemezie, E. J., Nawrath, M., StrauB3, L., Stringer, L. C., & Dallimer, M. (2021). The influence
of human values on attitudes and behaviours towards forest conservation. In Journal of
Environmental Management (Vol. 292). Academic Press.
https://doi.org/10.1016/j.jenvman.2021.112857

IPBES. (2016). The methodological assessment report on scenarios and models of biodiversity
and ecosystem services. www.iisd.ca/ipbes/ipbes3/12jan.htm

Isbell, F., Gonzalez, A., Loreau, M., Cowles, J., Diaz, S., Hector, A., MacE, G. M., Wardle, D.
A., O’Connor, M. 1, Duffy, J. E., Turnbull, L. A., Thompson, P. L., & Larigauderie, A.
(2017). Linking the influence and dependence of people on biodiversity across scales. In
Nature (Vol. 546, Issue 7656, pp. 65-72). Nature Publishing Group.
https://doi.org/10.1038/nature22899

IUCN. (2025). The IUCN Red List of Threatened Species. https://www.iucnredlist.org

Jagermeyr, J., Miiller, C., Ruane, A. C., Elliott, J., Balkovic, J., Castillo, O., Faye, B., Foster,
L., Folberth, C., Franke, J. A., Fuchs, K., Guarin, J. R., Heinke, J., Hoogenboom, G.,
lizumi, T., Jain, A. K., Kelly, D., Khabarov, N., Lange, S., ... Rosenzweig, C. (2021).
Climate impacts on global agriculture emerge earlier in new generation of climate and
crop models. Nature Food, 2(11), 873—885. https://doi.org/10.1038/s43016-021-00400-y

Jedrzejewski, W., Carreno, R., Sanchez-Mercado, A., Schmidt, K., Abarca, M., Robinson, H.
S., Boede, E. O., Hoogesteijn, R., Viloria, A. L., Cerda, H., Velasquez, G., & Zambrano-
Martinez, S. (2017). Human-jaguar conflicts and the relative importance of retaliatory
killing and hunting for jaguar (Panthera onca) populations in Venezuela. Biological
Conservation, 209, 524-532. https://doi.org/10.1016/j.biocon.2017.03.025

Jiren, T. S., Hanspach, J., Schultner, J., Fischer, J., Bergsten, A., Senbeta, F., Hylander, K., &
Dorresteijn, I. (2020). Reconciling food security and biodiversity conservation:

196



Participatory scenario planning in southwestern Ethiopia. Ecology and Society, 25(3), 1—
16. https://doi.org/10.5751/ES-11681-250324

Jones, J. P. G., & Milner-Gulland, E. J. (2024). Bill Adams’ scholarship has profoundly changed
the way conservationists see the world. In ORYX (Vol. 58, Issue 5, pp. 547-548).
Cambridge University Press. https://doi.org/10.1017/S0030605324001273

Jones, K. R., Venter, O., Fuller, R. A., Allan, J. R., Maxwell, S. L., Negret, P. J., & Watson, J.
E. M. (2018). One-third of global protected land is under intense human pressure.
https://www.science.org

Jouzi, Z., Leung, Y. F., & Nelson, S. (2022). Addressing the food security and conservation
challenges: Can be aligned instead of apposed? Frontiers in Conservation Science, 3.
https://doi.org/10.3389/fcosc.2022.921895

Kaarhus, R. (2010). Women’s land rights and land tenure reforms in Malawi: What difference
does matriliny make? Forum for Development Studies, 37(2), 171-192.
https://doi.org/10.1080/08039411003725857

Kabeer, N., & Natali, L. (2013). Gender Equality and Economic Growth: Is there a Win-Win?
IDS Working Papers, 2013(417), 1-58. https://doi.org/10.1111/.2040-0209.2013.00417.x

Kachulu, M. (2018). Climate change effects on crop productivity and welfare sensitivity
analysis for smallholder farmers in Malawi. In African Journal of Agricultural and
Resource Economics (Vol. 13).

Kalenga, G., Kansulo, V., Njera, D., & Doe, E. K. (2024). Assessing the extent of community
participation in co-management of natural resources at Vwaza Wildlife Reserve in
Malawi: an integrated approach. Journal of Environmental Studies and Sciences.
https://doi.org/10.1007/s13412-024-00965-7

Kamanga, P., Vedeld, P., & Sjaastad, E. (2009). Forest incomes and rural livelihoods in
Chiradzulu  District, Malawi.  Ecological ~ Economics,  68(3), 613-624.
https://doi.org/10.1016/j.ecolecon.2008.08.018

Kankam Kusi, N., Mintah, F., Nyame, V., Chigbu, U. E., Mabakeng, M. R., Owusu Ansah, B.,
& Dachaga, W. (2021). Discourse on Women and Land Tenure in Ghana: Does a
Matrilineal Land Tenure System Make a Difference for Women? In Land Governance and
Gender: The Tenure-Gender Nexus in Land Management and Land Policy (pp. 129-142).
CABI International. https://doi.org/10.1079/9781789247664.0011

Kansky, R., Kidd, M., & Fischer, J. (2021). Understanding drivers of human tolerance towards
mammals in a mixed-use transfrontier conservation area in southern Africa. Biological
Conservation, 254. https://doi.org/10.1016/j.biocon.2020.108947

Karanth, K. K., Jain, S., & Weinthal, E. (2019). Human-wildlife interactions and attitudes
towards wildlife and wildlife reserves in Rajasthan, India. ORYX, 53(3), 523-531.
https://doi.org/10.1017/S0030605317001028

Karanth, K. K., & Ranganathan, P. (2018). Assessing Human—Wildlife Interactions in a Forest
Settlement in Sathyamangalam and Mudumalai Tiger Reserves. Tropical Conservation
Science, 11, 194008291880275. https://doi.org/10.1177/1940082918802758

Kerr, R. B. (2005). Food security in northern Malawi: Gender kinship relations and entitlements
in historical context. Journal of Southern African Studies, 31(1), 53-74.
https://doi.org/10.1080/03057070500035679

197



Kiesecker, J. M., Copeland, H., Pocewicz, A., Nibbelink, N., McKenney, B., Dahlke, J.,
Holloran, M., & Stroud, D. (2009). A Framework for implementing Biodiversity offsets:
Selecting  sites and  determining  scale.  BioScience,  59(1), 77-84.
https://doi.org/10.1525/b10.2009.59.1.11

Kihara, J., Nziguheba, G., Zingore, S., Coulibaly, A., Esilaba, A., Kabambe, V., Njoroge, S.,
Palm, C., & Huising, J. (2016). Understanding variability in crop response to fertilizer and
amendments in sub-Saharan Africa. Agriculture, Ecosystems and Environment, 229, 1—
12. https://doi.org/10.1016/j.agee.2016.05.012

King, R., Benton, T. G., Froggatt, A., Harwatt, H., Quiggin, D., & Wellesley, L. (2023).
Environment and Society Centre | November 2023 The emerging global crisis of land use
How rising competition for land threatens international and environmental stability, and
how the risks can be mitigated Report.

Kok, K., & Zurek, M. (2007). Methods for Developing Multiscale Participatory Scenarios:
Insights from Southern Africa and Europe (Vol. 12, Issue 1). and Society.
http://www.ecologyandsociety.org/vol12/iss1/art8/

Kosamu, 1. B. M. (2017). Management of small-scale fisheries in developing countries : The
case of Elephant Marsh in Malawi. https://hdl.handle.net/1887/50875

Kpienbaareh, D., Batung, E. S., & Luginaah, I. (2022). Spatial and Temporal Change of Land
Cover in Protected Areas in Malawi: Implications for Conservation Management.
Geographies, 2(1), 68—86. https://doi.org/10.3390/geographies2010006

Kpienbaareh, D., Bezner Kerr, R., Nyantakyi-Frimpong, H., Iverson, A., Luginaah, 1., Lupafya,
E., Dakishoni, L., & Shumba, L. (2024). Ecosystem service demand and supply dynamics
under different farming systems: A participatory GIS assessment in Malawi. Applied
Geography, 171. https://doi.org/10.1016/j.apgeog.2024.103372

Kpienbaareh, D., Luginaah, I., Bezner Kerr, R., Wang, J., Poveda, K., Steffan-Dewenter, 1.,
Lupafya, E., & Dakishoni, L. (2022). Assessing local perceptions of deforestation, forest
restoration, and the role of agroecology for agroecosystem restoration in northern Malawi.
Land Degradation and Development, 33(7), 1088—1100. https://doi.org/10.1002/1dr.4238

Kremen, C. (2015). Reframing the land-sparing/land-sharing debate for biodiversity
conservation. Annals of the New York Academy of Sciences, 1355(1), 52-76.
https://doi.org/10.1111/nyas.12845

Kremen, C., & Merenlender, A. M. (2018). Landscapes that work for biodiversity and people.
In Science (Vol. 362, Issue 6412). American Association for the Advancement of Science.
https://doi.org/10.1126/science.aau6020

Lacher, I., Fergus, C., McShea, W. J., Plisinski, J., Morreale, L., & Akre, T. S. (2023). Modeling
alternative future scenarios for direct application in land use and conservation planning.
Conservation Science and Practice, 5(7). https://doi.org/10.1111/csp2.12940

Landis, D. A. (2017). Designing agricultural landscapes for biodiversity-based ecosystem
services. In Basic and Applied Ecology (Vol. 18, pp. 1-12). Elsevier GmbH.
https://doi.org/10.1016/j.baae.2016.07.005

Lange, S., Kern, F., Peuckert, J., & Santarius, T. (2021). The Jevons paradox unravelled: A
multi-level typology of rebound effects and mechanisms. Energy Research and Social
Science, 74. https://do1.org/10.1016/j.erss.2021.101982

198



Lau, J. D. (2020). Three lessons for gender equity in biodiversity conservation. Conservation
Biology, 34(6), 1589—1591. https://doi.org/10.1111/cobi.13487

Lau, J. D., & Scales, 1. R. (2016). Identity, subjectivity and natural resource use: How ethnicity,
gender and class intersect to influence mangrove oyster harvesting in The Gambia.
Geoforum, 69, 136—146. https://doi.org/10.1016/j.geoforum.2016.01.002

Laurance, W. F., Sayer, J., & Cassman, K. G. (2014). Agricultural expansion and its impacts on
tropical nature. In Trends in Ecology and Evolution (Vol. 29, Issue 2, pp. 107-116).
https://doi.org/10.1016/j.tree.2013.12.001

Layefa, G., Ezenagu, N., & Esoso-Agbor, J. (2022). Revisiting kinship in contemporary West
African societies: The case of role-relationship. FI000Research, 11, 965.
https://doi.org/10.12688/f1000research.76054.1

Leakey, R. R. B. (2020). A re-boot of tropical agriculture benefits food production, rural
economies, health, social justice and the environment. In Nature Food (Vol. 1, Issue 5, pp.
260-265). Springer Nature. https://doi.org/10.1038/s43016-020-0076-z

Leakey, R. R. B. (2023). A multifunctional future for tropical agriculture: scoring multiple
Sustainable Development Goals simultaneously. In Agriculture for Development (Vol.
47).

Leakey, R. R. B., Mabhaudhi, T., & Gurib-Fakim, A. (2021). African lives matter: Wild food
plants matter for livelihoods, justice, and the environment—a policy brief for agricultural
reform and new Crops. Sustainability (Switzerland), 13(13).
https://doi.org/10.3390/sul3137252

Li, C., Kandel, M., Anghileri, D., Oloo, F., Kambombe, O., Chibarabada, T. P., Ngongondo, C.,
Sheftield, J., & Dash, J. (2021). Recent changes in cropland area and productivity indicate
unsustainable cropland expansion in Malawi. Environmental Research Letters, 16(8).
https://doi.org/10.1088/1748-9326/ac162a

Lindenmayer, D. B., Fischer, J., Felton, A., Crane, M., Michael, D., Macgregor, C., Montague-
Drake, R., Manning, A., & Hobbs, R. J. (2008). Novel ecosystems resulting from
landscape transformation create dilemmas for modern conservation practice.
Conservation Letters, 1(3), 129—135. https://doi.org/10.1111/j.1755-263x.2008.00021.x

Lowes, S. (2020). Kinship structure & women: Evidence from economics. Daedalus, 149(1),
119-133. https://doi.org/10.1162/DAED a 01777

Lowes, S. (2021). Kinship structure, stress, and the gender gap in competition. Journal of
Economic Behavior and Organization, 192, 36-57.
https://doi.org/10.1016/j.jebo.2021.09.029

Lowes, S., San Diego, U., thank Martin Abel, 1., Alesina, A., Bates, R., Bau, N., Bazzi, S.,
Becker, A., Bohnet, 1., Callen, M., Carpenter, J., Cassar, A., Enke, B., Fabregas, R.,
Glaeser, E., Goldin, C., Grosjean, P., Henrich, J., Jayachandran, S., ... Xu, A. (2022).
Kinship Structure and the Family: Evidence from the Matrilineal Belt *.
www.saralowes.com.

Lowes, S., thank Alberto Alesina, 1., Bates, R., Bohnet, 1., Callen, M., Carpenter, J., Glaeser,
E., Goldin, C., Mullainathan, S., Nunn, N., Pande, R., Rao, G., Robinson, J. A., Bau, N.,
Lowe, M., Montero, E., Fabregas, R., Robinson, A., Sarsons, H., & Willis, J. (2017).

199



Kinship Systems, Gender Norms, and Household Bargaining: Evidence from the
Matrilineal Belt *. http://scholar.harvard.edu/slowes.

L’Roe, J., & Naughton-Treves, L. (2017). Forest edges in western Uganda: From refuge for the
poor to zone of investment. Forest Policy and Economics, 84, 102-111.
https://doi.org/10.1016/j.forpol.2016.12.011

L’Roe, J., Shanley Barr, G., Detoeuf, D., Wieland, M., Ikati, B., Enduyi Kimuha, M., Sandrin,
F., Bilua, D., Bondeko, G., Londza, Y., Bakabana, P., Mavah, G., Evans, B., & Wilkie, D.
(2023). Comparing forest product harvest rates and livelihood activities among migrant
and Indigenous households in the Congo Basin. Forest Policy and Economics, 157.
https://doi.org/10.1016/j.forpol.2023.103089

Lwanga, Doreenn. (2003). Women in African Colonial History edited by ] EAN A LLMAN ,
S USAN G EIGER and N AKANYIKE M USISI Bloomington, IN: Indiana University
Press, 2002. Pp. 352. . The Journal of Modern African Studies, 41(3), 485-486.
https://doi.org/10.1017/s0022278x03214361

Maina-Okori, N. M., Koushik, J. R., & Wilson, A. (2018). Reimagining intersectionality in
environmental and sustainability education: A critical literature review. Journal of
Environmental FEducation, 49(4), 286-296.
https://doi.org/10.1080/00958964.2017.1364215

Mair, L., Amorim, E., Bicalho, M., Brooks, T. M., Calfo, V., de T. Capellao, R., Clubbe, C.,
Evju, M., Fernandez, E. P., Ferreira, G. C., Hawkins, F., Jiménez, R. R., Jorddo, L. S. B.,
Kyrkjeeide, M. O., Macfarlane, N. B. W., Mattos, B. C., de Melo, P. H. A., Monteiro, L.
M., Nic Lughadha, E., ... McGowan, P. J. K. (2023). Quantifying and mapping species
threat abatement opportunities to support national target setting. Conservation Biology,
37(1). https://doi.org/10.1111/cobi.14046

Mair, L., Bennun, L. A., Brooks, T. M., Butchart, S. H. M., Bolam, F. C., Burgess, N. D.,
Ekstrom, J. M. M., Milner-Gulland, E. J., Hoffmann, M., Ma, K., Macfarlane, N. B. W.,
Raimondo, D. C., Rodrigues, A. S. L., Shen, X., Strassburg, B. B. N., Beatty, C. R,
Gomez-Creutzberg, C., Iribarrem, A., Irmadhiany, M., ... McGowan, P. J. K. (2021). A
metric for spatially explicit contributions to science-based species targets. Nature Ecology
and Evolution, 5(6), 836—844. https://doi.org/10.1038/s41559-021-01432-0

Makwinja, R., Mengistou, S., Kaunda, E., & Alamirew, T. (2021). Land use/land cover
dynamics, trade-offs and implications on tropical inland shallow lakes’ ecosystems’
management: Case of Lake Malombe, Malawi. Sustainable Environment, 7(1).
https://doi.org/10.1080/27658511.2021.1969139

Malakmohammadi, I., Heidarian, N., Fami, H. S., & Samiee, A. (n.d.). GENDER ANALYSIS
OF FACTORS INFLUENCING AGRO-BIODIVERSITY CONSERVATION IN DINVAR,
KERMANSHAH PROVINCE, IRAN.

Managi, S., Islam, M., Saito, O., Stenseke, M., Dziba, L., Lavorel, S., Pascual, U., &
Hashimoto, S. (2022). Valuation of nature and nature’s contributions to people. In
Sustainability  Science (Vol. 17, Issue 3, pp. 701-705). Springer Japan.
https://doi.org/10.1007/s11625-022-01140-z

Manda, L., Salako, K. V., Kataya, A., Affossogbe, S. A. T., Njera, D., Mgoola, W. O.,
Assogbadjo, A. E., & Sinsin, B. (2023). Co-management brings hope for effective

200



biodiversity conservation and socio-economic development in Vwaza Marsh Wildlife
Reserve in Malawi. Frontiers in Conservation Science, 4.
https://doi.org/10.3389/fcosc.2023.1124142

Mandoloma, L., Clark, M., Coad, L., Hughes, K., & MilnerGulland, E. J. (2025). Implications
of human-nature interactions for livelihoods and conservation in Kasungu, Malawi.
People and Nature. https://doi.org/10.1002/pan3.70008

Martin-Lépez, B., Leister, 1., Cruz, P. L., Palomo, 1., Grét-Regamey, A., Harrison, P. A.,
Lavorel, S., Locatelli, B., Luque, S., & Walz, A. (2019). Nature’s contributions to people
in mountains: A review. PLoS ONE, 14(6). https://doi.org/10.1371/journal.pone.0217847

Massé, F. (2019). Anti-poaching’s politics of (in)visibility: Representing nature and
conservation amidst a poaching Crisis. Geoforum, 98, 1-14.
https://doi.org/10.1016/j.geoforum.2018.09.011

Massé, F., Giva, N., & Lunstrum, E. (2021). A feminist political ecology of wildlife crime: The
gendered dimensions of a poaching economy and its impacts in Southern Africa.
Geoforum, 126, 205-214. https://doi.org/10.1016/j.geoforum.2021.07.031

Mauambeta, D. (2010). Community Based Natural Resources Mananagement: Stocktaking
Assessment- Malawi Profile. https://doi.org/10.13140/2.1.4546.3681

Mavah, G. A., Funk, S. M., Child, B., Swisher, M. E., Nasi, R., & Fa, J. E. (2018). Food and
livelihoods in park-adjacent communities: The case of the Odzala Kokoua National Park.
Biological Conservation, 222, 44-51. https://doi.org/10.1016/j.biocon.2018.03.036

Mdee, A., Ofori, A., Chasukwa, M., & Manda, S. (2021). Neither sustainable nor inclusive: a
political economy of agricultural policy and livelihoods in Malawi, Tanzania and Zambia.
Journal of Peasant Studies, 48(6), 1260-1283.
https://doi.org/10.1080/03066150.2019.1708724

Meijer, S. S., Sileshi, G. W., Kundhlande, G., Catacutan, D., & Nieuwenhuis, M. (2015). Give
to AgEcon Search The Role of Gender and Kinship Structure in Household Decision-
Making for Agriculture and Tree Planting in Malawi. In Journal of Gender, Agriculture
and Food Security (Vol. 1). http://ageconsearch.umn.edu

Meijerink, G. W. (2007). The role of agriculture in economic development.
http://www.boci.wur.nl/UK/Publications/

Meinzen-Dick, R., Quisumbing, A., Doss, C., & Theis, S. (2019). Women’s land rights as a
pathway to poverty reduction: Framework and review of available evidence. Agricultural
Systems, 172, 72—-82. https://doi.org/10.1016/j.agsy.2017.10.009

Meng, Z., Dong, J., Ellis, E. C., Metternicht, G., Qin, Y., Song, X. P., Lofqvist, S., Garrett, R.
D., Jia, X., & Xiao, X. (2023). Post-2020 biodiversity framework challenged by cropland
expansion in  protected areas. Nature  Sustainability,  6(7), 758-768.
https://doi.org/10.1038/s41893-023-01093-w

Merz, L., Pienaar, E. F., Fik, T., Muyengwa, S., & Child, B. (2023). Wildlife institutions highly
salient to human attitudes toward wildlife. Conservation Science and Practice, 5(2).
https://doi.org/10.1111/csp2.12879

Meyer, M., & Borner, J. (2022). Rural livelihoods, community-based conservation, and
human—wildlife conflict: Scope for synergies? Biological Conservation, 272.
https://doi.org/10.1016/j.biocon.2022.109666

201



Meyer, M., Dou, Y., Van Delden, H., Nguyen, T. T., & Lippe, M. (2025). Participation in
modeling social-ecological systems across scales in agriculture and forestry. Socio-
Environmental Systems Modelling, 7, 18614. https://doi.org/10.18174/sesmo.18614

Meyer, M., Hulke, C., Kamwi, J., Kolem, H., & Borner, J. (2022). Spatially heterogeneous
effects of collective action on environmental dependence in Namibia’s Zambezi region.
World Development, 159. https://doi.org/10.1016/j.worlddev.2022.106042

Meyfroidt, P. (2018). Trade-offs between environment and livelihoods: Bridging the global
land use and food security discussions. In Global Food Security (Vol. 16, pp. 9-16).
Elsevier B.V. https://doi.org/10.1016/j.gf5.2017.08.001

Meyfroidt, P., de Bremond, A., Ryan, C. M., Archer, E., Aspinall, R., Chhabra, A., Camara, G.,
Corbera, E., DeFries, R., Diaz, S., Dong, J., Ellis, E. C., Erb, K. H., Fisher, J. A., Garrett,
R. D., Golubiewski, N. E., Grau, H. R., Grove, J. M., Haberl, H., ... zu Ermgassen, E. K.
H. J. (2022). Ten facts about land systems for sustainability. Proceedings of the National
Academy  of  Sciences of the United States of America, 119(7).
https://doi.org/10.1073/pnas.2109217118

Milner-Gulland, E. J., & Rowclifte, Marcus. J. (2007). Conservation and Sustainable Use: A
Handbook of Techniques. Oxford University Press Inc.

Mitchell, B. A., Dudley, N., Stolton, S., Campese, J., & Timmins, H. L. (2023). 30x30 A Guide
to Inclusive, Equitable and Effective Implementation of Target 3 of the Kunming-Montreal
Global Biodiversity Framework 30x30 A Guide to Inclusive, Equitable and Effective
Implementation of Target 3 of the Kunming-Montreal Global Biodiversity Framework
Citation: WWF and IUCN WCPA. 2023. A Guide to Inclusive, Equitable and Effective
Implementation of Target 3 of the Kunming-Montreal Global Biodiversity Framework.

Mkanda, F. X. (1995). Potential Income and Food Security for Communities Neighbouring
Kasungu National Park, Malawi. Environmental Conservation, 22(2), 168-170.
https://doi.org/10.1017/S0376892900010237

Mkanda, F. X., & Munthali, S. M. (1994). Public attitudes and needs around Kasungu National
Park, Malawi. Biodiversity and Conservation, 3(1), 29-44,
https://doi.org/10.1007/BF00115331

Mogomotsi, P. K., Stone, L. S., Mogomotsi, G. E. J., & Dube, N. (2020). Factors influencing
community participation in wildlife conservation. Human Dimensions of Wildlife, 25(4),
372-386. https://doi.org/10.1080/10871209.2020.1748769

Montana, J., Elliott, L., Ryan, M., & Wyborn, C. (2020). The need for improved reflexivity in
conservation science. In Environmental Conservation (Vol. 47, Issue 4, pp. 217-219).
Cambridge University Press. https://doi.org/10.1017/S0376892920000326

Morogoro, in, John Babere, N., & Nepo Mbeya, B. (2022). Endangered Culture The changing
landscape of Matrilineal land ownership in rural communities in Kasanga settlement.
African  Journal on Land Policy and Geospatial Sciences, 5(1), 201.
https://doi.org/10.48346/IMIST.PRSM/ajlp-gs.v5i1.30597

Morris, B. (2016). An Environmental History of Southern Malawi: Land and People of the
Shire Highlands. https://doi.org/DOI10.1007/978-3-319-45258-6

202



Msowoya, K., Madani, K., Davtalab, R., Mirchi, A., & Lund, J. R. (2016). Climate Change
Impacts on Maize Production in the Warm Heart of Africa. Water Resources Management,
30(14), 5299-5312. https://doi.org/10.1007/s11269-016-1487-3

Mungai, L. M., Messina, J. P., & Snapp, S. (2020). Spatial pattern of agricultural productivity
trends in Malawi. Sustainability (Switzerland), 12(4). https://doi.org/10.3390/su12041313

Mungai, L. M., Messina, J. P., Zulu, L. C., Q1, J., & Snapp, S. (2022). Modeling Spatiotemporal
Patterns of Land Use/Land Cover Change in Central Malawi Using a Neural Network
Model. Remote Sensing, 14(14). https://doi.org/10.3390/rs14143477

Murombedzi, J. C. (1999). Devolution and stewardship in Zimbabwe’s CAMPFIRE
programme.  Journal  of  International  Development, 11(2),  287-293.
https://doi.org/10.1002/(SICI)1099-1328(199903/04)11:2<287::AID-JID584>3.0.CO;2-
M

Musakwa, W., Gumbo, T., Paradza, G., Mpofu, E., Nyathi, N. A., & Selamolela, N. B. (2020).
Partnerships and stakeholder participation in the management of national parks:
Experiences of the gonarezhou national park in Zimbabwe. Land, 9(11), 1-17.
https://doi.org/10.3390/1and9110399

Narciso, V. J. S., & Henriques, P. D. S. (2020). Does the matrilineality make a difference? Land,
kinship and women’s empowerment in Bobonaro district, Timor-Leste. Journal of the Asia
Pacific Economy, 25(2), 348-370. https://doi.org/10.1080/13547860.2019.1665295

Ndoli, A., Baudron, F., Schut, A. G. T., Mukuralinda, A., & Giller, K. E. (2017). Disentangling
the positive and negative effects of trees on maize performance in smallholdings of
Northern Rwanda. Field Crops Research, 213, 1-11.
https://doi.org/10.1016/j.fcr.2017.07.020

Netherlands, E. C. (2019). Field Guide to the Frogs & other Amphibians of Africa. African
Journal of Herpetology, 68(2), 134-136.
https://doi.org/10.1080/21564574.2019.1700442

Newbold, T. (2018). Future effects of climate and land-use change on terrestrial vertebrate
community diversity under different scenarios. Proceedings of the Royal Society B:
Biological Sciences, 285(1881). https://doi.org/10.1098/rspb.2018.0792

Newing, H., (2010). Conducting research in conservation: Social science methods and practice.
In Conducting Research in Conservation: Social Science Methods and Practice.
Routledge Taylor & Francis Group. https://doi.org/10.4324/9780203846452

Newing, Helen, Eagle, Puri, Rajindra K, & Watson. (2011). Conducting Research in
Conservation.

Nguyen, T. T., Do, T. L., Biihler, D., Hartje, R., & Grote, U. (2015). Rural livelihoods and
environmental resource dependence in Cambodia. Ecological Economics, 120, 282-295.
https://doi.org/10.1016/j.ecolecon.2015.11.001

Ngwira, S., & Watanabe, T. (2019). An analysis of the causes of deforestation in malawi: A
case of mwazisi. Land, 8(3). https://doi.org/10.3390/1and8030048

Nicholas, O., Ernest, N. A., & Bobadoye, A. (2016). Review of policies, legislations and
institutions for biodiversity information in sub - Saharan Africa. International Journal of
Biodiversity and Conservation, 8(6), 126—137. https://doi.org/10.5897/ijbc2015.0938

203



Nuno, A., & St. John, F. A. V. (2014). How to ask sensitive questions in conservation: A review
of specialized questioning techniques. Biological Conservation, 189, 5-15.
https://doi.org/10.1016/j.biocon.2014.09.047

Nyamangara, J., Kodzwa, J., Masvaya, E. N., & Soropa, G. (2019). The role of synthetic
fertilizers in enhancing ecosystem services in crop production systems in developing
countries. In The Role of Ecosystem Services in Sustainable Food Systems (pp. 95-117).
Elsevier. https://doi.org/10.1016/B978-0-12-816436-5.00005-6

Nyumba, Tobias. O., Wilson, K., Derrick, C. J., & Mukherjee, N. (2018). The use of focus
group discussion methodology: Insights from two decades of application in conservation.
Methods in Ecology and Evolution, 9(1), 20-32. https://doi.org/10.1111/2041-
210X.12860

Oakley, J. L., & Bicknell, J. E. (2022). The impacts of tropical agriculture on biodiversity: A
meta-analysis. Journal of  Applied Ecology, 59(12), 3072-3082.
https://doi.org/10.1111/1365-2664.14303

Obura, D. O., DeClerck, F., Verburg, P. H., Gupta, J., Abrams, J. F., Bai, X., Bunn, S., Ebi, K.
L., Gifford, L., Gordon, C., Jacobson, L., Lenton, T. M., Liverman, D., Mohamed, A.,
Prodani, K., Rocha, J. C., Rockstrom, J., Sakschewski, B., Stewart-Koster, B., ... Zimm,
C. (2023). Achieving a nature- and people-positive future. In One Earth (Vol. 6, Issue 2,
pp. 105—117). Cell Press. https://doi.org/10.1016/j.oneear.2022.11.013

Ochieng, N. T., Elizabeth, K. N., & Nigel, L. W. (2021). Measuring the conservation attitudes
of local communities towards the African elephant Loxodonta africana, a flagship species
in the Mara ecosystem. PLoS ONE, 16(6 June).
https://doi.org/10.1371/journal.pone.0253234

Ojeda, D. (2012). Green pretexts: Ecotourism, neoliberal conservation and land grabbing in
Tayrona National Natural Park, Colombia. Journal of Peasant Studies, 39(2), 357-375.
https://doi.org/10.1080/03066150.2012.658777

Olmos-Vega, F. M., Stalmeijer, R. E., Varpio, L., & Kahlke, R. (2023). A practical guide to
reflexivity in qualitative research: AMEE Guide No. 149. Medical Teacher, 45(3), 241—
251. https://doi.org/10.1080/0142159X.2022.2057287

Olson, G. A. J. G. N. M. J,, Olson, J., Alagarswamy, G., Gronseth, J., & Moore, N. (2017).
Impacts of Climate Change on Rice and Maize, and Opportunities to Increase Productivity
and Resilience in Malawi.

Ortiz, A. M. D., Outhwaite, C. L., Dalin, C., & Newbold, T. (2021). A review of the interactions
between biodiversity, agriculture, climate change, and international trade: research and
policy priorities. In One FEarth (Vol. 4, Issue 1, pp. 88-101). Cell Press.
https://doi.org/10.1016/j.oneear.2020.12.008

Pandya, R. (2023). An intersectional approach to neoliberal environmentality: Women’s
engagement with ecotourism at Corbett Tiger Reserve, India. Environment and Planning
E: Nature and Space, 6(1), 355-372. https://doi.org/10.1177/25148486221082469

Pangapanga-Phiri, 1., Chitete, M. M. N., & Chimseu, P. K. (2025). Leaving No Farmer Behind:
Towards a More Inclusive and Sustainable Input Subsidy Model for.
https://www.researchgate.net/publication/391223559

204



Pas, A., Watson, E. E., & Butt, B. (2023). Land tenure transformation: The case of community
conservancies in northern Kenya. Political Geography, 106.
https://doi.org/10.1016/j.polge0.2023.102950

Pascual, U., Balvanera, P., Diaz, S., Pataki, G., Roth, E., Stenseke, M., Watson, R. T., Basak
Dessane, E., Islar, M., Kelemen, E., Maris, V., Quaas, M., Subramanian, S. M., Wittmer,
H.,Adlan, A., Ahn, S. E., Al-Hafedh, Y. S., Amankwah, E., Asah, S. T., ... Yagi, N. (2017).
Valuing nature’s contributions to people: the IPBES approach. In Current Opinion in
Environmental  Sustainability  (Vols. 2627, pp. 7-16). Elsevier B.V.
https://doi.org/10.1016/j.cosust.2016.12.006

Pendrill, F., Gardner, T. A., Meyfroidt, P., Persson, U. M., Adams, J., Azevedo, T., Lima, M. G.
B., Baumann, M., Curtis, P. G., De Sy, V., Garrett, R., Godar, J., Goldman, E. D., Hansen,
M. C., Heilmayr, R., Herold, M., Kuemmerle, T., Lathuilliére, M. J., Ribeiro, V., ... West,
C. (2022). Disentangling the numbers behind agriculture-driven tropical deforestation. In
Science (Vol. 377, Issue 6611). American Association for the Advancement of Science.
https://doi.org/10.1126/science.abm9267

Pereira, L. M., Davies, K. K., den Belder, E., Ferrier, S., Karlsson-Vinkhuyzen, S., Kim, H. J.,
Kuiper, J. J., Okayasu, S., Palomo, M. G., Pereira, H. M., Peterson, G., Sathyapalan, J.,
Schoolenberg, M., Alkemade, R., Carvalho Ribeiro, S., Greenaway, A., Hauck, J., King,
N., Lazarova, T., ... Lundquist, C. J. (2020). Developing multiscale and integrative
nature—people scenarios using the Nature Futures Framework. People and Nature, 2(4),
1172-1195. https://doi.org/10.1002/pan3.10146

Pereira, L., Sitas, N., Ravera, F., Jimenez-Aceituno, A., & Merrie, A. (2019). Building
capacities for transformative change towards sustainability: Imagination in
Intergovernmental Science-Policy Scenario Processes. Elementa, 7.
https://doi.org/10.1525/elementa.374

Peters, E. P. (2022). The Oxford Handbook of Land Politics. In The Oxford Handbook of Land
Politics. Oxford University Press.
https://doi.org/10.1093/0xfordhb/9780197618646.001.0001

Peters, P. E. (2010). “Our daughters inherit our land, but our sons use their wives” fields":
Matrilineal-matrilocal land tenure and the New Land Policy in Malawi.” Journal of
Eastern African Studies, 4(1), 179—199. https://doi.org/10.1080/17531050903556717

Peters, P. E. (2013). Conflicts over land and threats to customary tenure in africa. African
Affairs, 112(449), 543-562. https://doi.org/10.1093/afraf/adt047

Peters, P. E., & Kambewa, D. (2007). Whose security? Deepening social conflict over
“customary” land in the shadow of land tenure reform in Malawi. Journal of Modern
African Studies, 45(3), 447-472. https://doi.org/10.1017/S0022278X 07002704

Peterson, G. D., Harmackova, Z. V., Meacham, M., Queiroz, C., Jiménez-Aceituno, A., Kuiper,
J. J., Malmborg, K., Sitas, N., & Bennett, E. M. (2018). Welcoming different perspectives
in IPBES: “nature’s contributions to people” and “ecosystem services.” In Ecology and
Society (Vol. 23, Issue 1). Resilience Alliance. https://doi.org/10.5751/ES-10134-230139

Pett, T. J., Shwartz, A., Irvine, K. N., Dallimer, M., & Davies, Z. G. (2016). Unpacking the
people-biodiversity paradox: A conceptual framework. In BioScience (Vol. 66, Issue 7, pp.
576-583). Oxford University Press. https://do1.org/10.1093/biosci/biw036

205



Pewa, M., Robson, E., & Deutz, P. (2025). A Feminist Political Ecology of household waste
management in an urban township, South Africa. South African Geographical Journal.
https://doi.org/10.1080/03736245.2025.2496264

Phalan, B., Onial, M., Balmford, A., & Green, R. E. (2011). Reconciling food production and
biodiversity conservation: Land sharing and land sparing compared. Science, 333(6047),
1289—-1291. https://doi.org/10.1126/science.1208742

Phalan, B. T. (2018). What have we learned from the land sparing-sharing model?
Sustainability (Switzerland), 10(6). https://doi.org/10.3390/sul0061760

Phan, H. P. (2019a). Women’s access to resources: Matrilineal kinship, the patriarchal state and
social differentiation in Vietnam. Asian Journal of Women's Studies, 25(4), 572-592.
https://doi.org/10.1080/12259276.2019.1682267

Phiri, A. T., Toure, H. M. A. C., Kipkogei, O., Traore, R., Afokpe, P. M. K., & Lamore, A. A.
(2022). A review of gender inclusivity in agriculture and natural resources management
under the changing climate in sub-Saharan Africa. In Cogent Social Sciences (Vol. 8, Issue
1). Cogent OA. https://doi.org/10.1080/23311886.2021.2024674

Pienkowski, T., Keane, A., Kinyanda, E., Asiimwe, C., & Milner-Gulland, E. J. (2022).
Predicting the impacts of land management for sustainable development on depression
risk in a Ugandan case study. Scientific Reports, 12(1). https://doi.org/10.1038/s41598-
022-14976-3

Pienkowski, T., Kiik, L., Catalano, A., Hazenbosch, M., Izquierdo-Tort, S., Khanyari, M.,
Kutty, R., Martins, C., Nash, F., Saif, O., & Sandbrook, C. (2022). Recognizing reflexivity
among conservation practitioners. Conservation Biology, 37(2).
https://doi.org/10.1111/cobi.14022

Pradhan, R., Meinzen-Dick, R., & Theis, S. (2019). Property rights, intersectionality, and
women’s empowerment 1in Nepal. Journal of Rural Studies, 70, 26-35.
https://doi.org/10.1016/j.jrurstud.2019.05.003

Prowse, M. (2022). Tobacco Contract Farming, Crop Diversification and Household Relations
in the Central Region of Malawi. Journal of Southern African Studies, 48(2), 355-374.
https://doi.org/10.1080/03057070.2022.2043653

Quisumbing, A., Heckert, J., Faas, S., Ramani, G., Raghunathan, K., & Malapit, H. (2021).
Women's empowerment and gender equality in agricultural value chains: evidence from
four countries in Asia and Africa The pro-WEAI for Market Inclusion Study Team 1.
https://doi.org/10.1007/s12571-021-01193-5/Published

R Core Team. (2024). R Core Team. R: A Language and Environment for Statistical Computing.
R Foundation for Statistical Computing. Https://Www.R-Project.Org/.

Ray, D. K., West, P. C., Clark, M., Gerber, J. S., Prishchepov, A. V., & Chatterjee, S. (2019).
Climate change has likely already affected global food production. PLoS ONE, 14(5).
https://doi.org/10.1371/journal.pone.0217148

Redford, K. H., Padoch, C., & Sunderland, T. (2013). Fads, Funding, and Forgetting in Three
Decades of Conservation. In Conservation Biology (Vol. 27, Issue 3, pp. 437-438).
https://doi.org/10.1111/cob1.12071

Ritchie, H., Rosado, P., & Roser, M. (2022). Environmental Impacts of Food Production.
OurWorldinData.Org. https://ourworldindata.org/environmental-impacts-of-food

206



Rondeau, D., & Bulte, E. (2007). Wildlife damage and agriculture: A dynamic analysis of
compensation schemes. American Journal of Agricultural Economics, 89(2), 490-507.
https://doi.org/10.1111/5.1467-8276.2007.00995.x

Salerno, J., Bailey, K., Gaughan, A. E., Stevens, F. R., Hilton, T., Cassidy, L., Drake, M. D.,
Pricope, N. G., & Hartter, J. (2020). Wildlife impacts and vulnerable livelihoods in a
transfrontier conservation landscape. Conservation Biology, 34(4), 891-902.
https://doi.org/10.1111/cobi.13480

Sambu, D. (2025). Community Conservancies in Kenya: Navigating Global Perturbation to
Enhance Community Well-Being and Resilience. Society and Natural Resources.
https://doi.org/10.1080/08941920.2025.2509304

Sandbrook, C., Albury-Smith, S., Allan, J. R., Bhola, N., Bingham, H. C., Brockington, D.,
Byaruhanga, A. B., Fajardo, J., Fitzsimons, J., Franks, P., Fleischman, F., Frechette, A.,
Kakuyo, K., Kaptoyo, E., Kuemmerle, T., Kalunda, P. N., Nuvunga, M., O’Donnell, B.,
Onyai, F., ... Zachringer, J. G. (2023). Social considerations are crucial to success in
implementing the 30x30 global conservation target. In Nature Ecology and Evolution
(Vol. 7, Issue 6, pp. 784—785). Nature Research. https://doi.org/10.1038/s41559-023-
02048-2

Sato, C., & Soto Alarcén, J. M. (2019). Toward a postcapitalist feminist political ecology’
approach to the commons and commoning. International Journal of the Commons, 13(1),
36. https://doi.org/10.18352/ijc.933

Schaafsma, M., Utila, H., & Hirons, M. A. (2018). Understanding trade-offs in upscaling and
integrating climate-smart agriculture and sustainable river basin management in Malawi.
Environmental Science and Policy, 80, 117-124.
https://doi.org/10.1016/j.envsci.2017.11.007

Schliiter, M., Hinkel, J., Bots, P. W. G., & Arlinghaus, R. (2014). Application of the SES
framework for model-based analysis of the dynamics of social-ecological systems.
Ecology and Society, 19(1). https://doi.org/10.5751/ES-05782-190136

Schneider, H. (2013). The future face of conservation: Could it be female? ORYX, 47(1), 1-2.
https://doi.org/10.1017/S0030605312001573

Senganimalunje, T. C., Chirwa, P. W., & Babalola, F. D. (2022). Exploring the Role of Forests
as Natural Assets in Rural Livelihoods and Coping Strategies Against Risks and Shocks
in Dedza East, Malawi. Journal of Sustainable Forestry, 41(6), 503-525.
https://doi.org/10.1080/10549811.2020.1745654

Senganimalunje, T. C., Missanjo, E., Banda, W., & Senganimalunje, T. (2015). Community
Attitudes and Perceptions Towards Management of Kaning’ina Forest Reserve in Malawi
Genetic Parameters and Improvement Strategies of Wood Properties and Growth Traits of
Plantation Grown Pinus kesiya in Malawi View project COMMUNITY ATTITUDES
AND PERCEPTIONS TOWARDS MANAGEMENT OF KANING’INA FOREST
RESERVE IN MALAWI. In Article in Journal of Basic and Applied Research
International (Vol. 8, Issue 1). https://www.researchgate.net/publication/275831310

Shackelford, G. E., Steward, P. R., German, R. N., Sait, S. M., & Benton, T. G. (2015).
Conservation planning in agricultural landscapes: Hotspots of conflict between agriculture

207



and nature. Diversity and Distributions, 21(3), 357-367.
https://doi.org/10.1111/ddi.12291

Shackleton, C. M., & Shackleton, S. E. (2006). Household wealth status and natural resource
use in the Kat River valley, South Africa. Ecological Economics, 57(2), 306-317.
https://doi.org/10.1016/j.ecolecon.2005.04.011

Shackleton, R. T., Walters, G., Bluwstein, J., Djoudi, H., Fritz, L., Lafaye de Micheaux, F.,
Loloum, T., Nguyen, V. T. H., Rann Andriamahefazafy, M., Sithole, S. S., & Kull, C. A.
(2023). Navigating power in conservation. Conservation Science and Practice, 5(3).
https://doi.org/10.1111/csp2.12877

Shine, C., & De Klemm, C. (1999). Wetlands, Water and the Law: Using law to advance
wetland conservation and wise use.

Sibanda, L., Dickman, A., Hughes, C., Tacey, J., Madsen, E., Mandoloma, L., Mbizah, M. M.,
Mutinhima, Y., Rono, B., Kulunge, S., Kimaili, D., Bhujle, T., Macdonald, D. W., & Hare,
D. (2025). Avoiding an impending collision in international conservation. Conservation
Biology, 39(2). https://doi.org/10.1111/cobi.14450

Sibanda, L., Van Der Meer, E., Hughes, C., Macdonald, E. A., Hunt, J. E., Parry, R. H., Dlodlo,
B., Macdonald, D. W., & Loveridge, A. J. (2020). Exploring Perceptions of Subsistence
Farmers in Northwestern Zimbabwe towards the African Lion (Panthera leo) in the
Context of Local Conservation Actions. African Journal of Wildlife Research, 50(1), 102—
118. https://doi.org/10.3957/056.050.0102

Sibanda, L., van der Meer, E., Johnson, P. J., Hughes, C., Dlodlo, B., Parry, R. H., Mathe, L.
J., Hunt, J. E., Macdonald, D. W., & Loveridge, A. J. (2020). Evaluating the effects of a
conservation intervention on rural farmers’ attitudes toward lions. Human Dimensions of
Wildlife. https://doi.org/10.1080/10871209.2020.1850933

Smith, P. (2013). Delivering food security without increasing pressure on land. In Global Food
Security (Vol. 2, Issue 1, pp. 18-23). https://doi.org/10.1016/j.gf5.2012.11.008

Smith, P., Keesstra, S. D., Silver, W. L., Adhya, T. K., De Deyn, G. B., Carvalheiro, L. G.,
Giltrap, D. L., Renforth, P., Cheng, K., Sarkar, B., Saco, P. M., Scow, K., Smith, J., Morel,
J. C., Thiele-Bruhn, S., Lal, R., & McElwee, P. (2021). Soil-derived Nature’s
Contributions to People and their contribution to the un Sustainable Development Goals.
Philosophical Transactions of the Royal Society B: Biological Sciences, 376(1834).
https://doi.org/10.1098/rstb.2020.0185

Stevens, T., & Madani, K. (2016). Future climate impacts on maize farming and food security
in Malawi. Scientific Reports, 6. https://doi.org/10.1038/srep36241

Sundberg, J. (2017). Feminist Political Ecology. In International Encyclopedia of Geography
(pp. 1-12). Wiley. https://doi.org/10.1002/9781118786352.wbieg0804

Sunderland, T. C. H. (2011). Food security: why is biodiversity important? Sécurité¢ des
aliments: pourquoi la biodiverstiré est-elle importante? Seguridad alimentaria: ;por qué
es importante la biodiversidad? In International Forestry Review (Vol. 13, Issue 3).

Sykes, L., Santini, L., Etard, A., & Newbold, T. (2020). Effects of rarity form on species’
responses to land use. Conservation Biology, 34(3), 688—696.
https://doi.org/10.1111/cobi.13419

208



Tadele, Z. (2017). Raising crop productivity in Africa through intensification. In Agronomy
(Vol. 7, Issue 1). MDPI AG. https://doi.org/10.3390/agronomy7010022

Tavenner, K., Crane, T. A., Bullock, R., & Gali¢, A. (2022). Intersectionality in gender and
agriculture: toward an applied research design. Gender, Technology and Development,
26(3), 385—403. https://doi.org/10.1080/09718524.2022.2140383

Téne, E. (2021a). On the Historical Roots of Gender Norms: Evidence from Matrilineal
Societies in Sub-Saharan Africa.

Thaler, A., Karner, S., Bredin, Y., Brown, G., Figari, H., Franklin, A., Gundersen, V., Home,
R., Ludhra, G., Podlaszewska, A., Sabir, G., Saydaliev, Z., Soliev, L., Steinwender, D., &
Waibhler, T. (2023). Methodological framework for intersectionality analysis Deliverable
number: D1.3. https://planetdb.eu/

Thondhlana, G., Vedeld, P., & Shackleton, S. (2012). Natural resource use, income and
dependence among San and Mier communities bordering Kgalagadi Transfrontier Park,
southern Kalahari, South Africa. International Journal of Sustainable Development and
World Ecology, 19(5), 460—470. https://doi.org/10.1080/13504509.2012.708908

Tilman, D., Clark, M., Williams, D. R., Kimmel, K., Polasky, S., & Packer, C. (2017). Future
threats to biodiversity and pathways to their prevention. In Nature (Vol. 546, Issue 7656,
pp. 73-81). Nature Publishing Group. https://doi.org/10.1038/nature22900

Tolley, K. A., Conradie, W., Harvey, J., Measey, J., & Blackburn, D. C. (2018). Molecular
phylogenetics reveals a complex history underlying cryptic diversity in the bush squeaker
frog (Arthroleptis wahlbergii) in Southern Africa. African Zoology, 53(3), 83-97.
https://doi.org/10.1080/15627020.2018.1517608

Travers, H., Clements, T., & Milner-Gulland, E. J. (2016). Predicting responses to conservation
interventions through scenarios: A Cambodian case study. Biological Conservation, 204,
403—410. https://doi.org/10.1016/j.biocon.2016.10.040

Tripathi, A. D., Mishra, R., Maurya, K. K., Singh, R. B., & Wilson, D. W. (2018). Estimates
for world population and global food availability for global health. In The Role of
Functional ~ Food  Security in  Global Health (pp. 3-24). Elsevier.
https://doi.org/10.1016/B978-0-12-813148-0.00001-3

Tscharntke, T., Clough, Y., Wanger, T. C., Jackson, L., Motzke, 1., Perfecto, 1., Vandermeer, J.,
& Whitbread, A. (2012). Global food security, biodiversity conservation and the future of
agricultural intensification. In Biological Conservation (Vol. 151, Issue 1, pp. 53-59).
https://doi.org/10.1016/j.biocon.2012.01.068

Tscharntke, T., Grass, 1., Wanger, T. C., Westphal, C., & Batary, P. (2021). Beyond organic
farming — harnessing biodiversity-friendly landscapes. In Trends in Ecology and
Evolution (Vol. 36, Issue 10, pp- 919-930). Elsevier Ltd.
https://doi.org/10.1016/j.tree.2021.06.010

Tschirhart, N., Kabanga, L., & Nichols, S. (2018). Equal Inheritance Is Not Always
Advantageous for Women: A Discussion on Gender, Customary Law, and Access to Land
for Women in Rural Malawi Gender, Development, and Globalization Program Center for
Gender in Global Context.

209



Tuni, A., Rentizelas, A., & Chipula, G. (2022). Barriers to commercialise produce for
smallholder farmers in Malawi: An interpretive structural modelling approach. Journal of
Rural Studies, 93, 1-17. https://doi.org/10.1016/j.jrurstud.2022.05.003

Twongyirwe, R., Fisher, E., Karungi, C., & Ndugu, N. (2022). Projected land use change in an
oil-rich landscape in Uganda: A participatory modelling approach. Extractive Industries
and Society, 10. https://doi.org/10.1016/j.exis.2022.101071

van Velden, J. L., Wilson, K., Lindsey, P. A., McCallum, H., Moyo, B. H. Z., & Biggs, D.
(2020). Bushmeat hunting and consumption is a pervasive issue in African savannahs:
insights from four protected areas in Malawi. Biodiversity and Conservation, 29(4), 1443—
1464. https://doi.org/10.1007/s10531-020-01944-4

Vedeld, P., Angelsen, A., Bojo, J., Sjaastad, E., & Kobugabe Berg, G. (2007). Forest
environmental incomes and the rural poor. Forest Policy and Economics, 9(7), 869-879.
https://doi.org/10.1016/j.forpol.2006.05.008

Vigil, S. (2024). Towards a feminist political ecology of migration in a changing climate.
Geoforum, 155. https://doi.org/10.1016/j.geoforum.2024.104076

Viollaz, J. S., Thompson, S. T., & Petrossian, G. A. (2021). When human—wildlife conflict turns
deadly: Comparing the situational factors that drive retaliatory leopard killings in South
Africa. Animals, 11(11). https://doi.org/10.3390/ani11113281

Vittis, Y., Folberth, C., Bundle, S. C., & Obersteiner, M. (2021). Restoring Nature at Lower
Food Production Costs. Frontiers in Environmental Science, 9.
https://doi.org/10.3389/fenvs.2021.672663

Walls, H., & Matita, M. (2023). Lessons from Malawi’s Farm Input Subsidy Programme. In
Nature  Food (Vol. 4, Issue 9, pp. 734-735). Springer Nature.
https://doi.org/10.1038/s43016-023-00838-2

Warnatzsch, E. A., & Reay, D. S. (2020). Assessing climate change projections and impacts on
Central Malawi’s maize yield: The risk of maladaptation. Science of the Total
Environment, 711. https://doi.org/10.1016/j.scitotenv.2019.134845

Wells, G. J., Ryan, C. M., Das, A., Attiwilli, S., Poudyal, M., Lele, S., Schreckenberg, K.,
Robinson, B. E., Keane, A., Homewood, K. M., Jones, J. P. G., Torres-Vitolas, C. A.,
Fisher, J. A., Ahmad, S., Mulligan, M., Dawson, T. P., Adams, H., Setty, R. S., & Daw, T.
M. (2024). Hundreds of millions of people in the tropics need both wild harvests and other
forms of economic development for their well-being. One Earth, 7(2), 311-324.
https://doi.org/10.1016/j.oneear.2023.12.001

Westerman, K. (2021). Unpacking the perceived benefits and costs of integrating gender into
conservation projects: Voices of conservation field practitioners. ORYX, 55(6), 853—859.
https://doi.org/10.1017/S0030605320001295

Wickham, H. (2016). ggplot2:  Elegant  Graphics  for  Data  Analysis.
https://doi.org/10.1007/978-3-319-24277-4 9

Wilkie, D. S., Wieland, M., Boulet, H., Le Bel, S., van Vliet, N., Cornelis, D., BriacWarnon,
V., Nasi, R., & Fa, J. E. (2016). Eating and conserving bushmeat in Africa. In African
Journal of Ecology (Vol. 54, Issue 4, pp. 402—414). Blackwell Publishing Ltd.
https://doi.org/10.1111/aje.12392

210



Williams, D. R., Clark, M., Buchanan, G. M., Ficetola, G. F., Rondinini, C., & Tilman, D.
(2021). Proactive conservation to prevent habitat losses to agricultural expansion. Nature
Sustainability, 4(4), 314-322. https://doi.org/10.1038/s41893-020-00656-5

Wittman, H., Chappell, M. J., Abson, D. J., Kerr, R. B., Blesh, J., Hanspach, J., Perfecto, 1., &
Fischer, J. (2017). A social-ecological perspective on harmonizing food security and
biodiversity conservation. Regional Environmental Change, 17(5), 1291-1301.
https://doi.org/10.1007/s10113-016-1045-9

Woolaston, K., Flower, E., Van Velden, J., White, S., Burns, G. L., & Morrison, C. (2021). A
Review of the Role of Law and Policy in Human-Wildlife Conflict. In Conservation and
Society (Vol. 19, Issue 3, pp. 172-183). Wolters Kluwer Medknow Publications.
https://doi.org/10.4103/cs.cs 176 20

Wuepper, D., Crowther, T., Lauber, T., Routh, D., Le Clec’h, S., Garrett, R. D., & Borner, J.
(2024). Public policies and global forest conservation: Empirical evidence from national
borders. Global Environmental Change, 84.
https://doi.org/10.1016/j.gloenvcha.2023.102770

Wunder, S., Borner, J., Shively, G., & Wyman, M. (2014). Safety Nets, Gap Filling and Forests:
A Global-Comparative Perspective. World Development, 64(S1), S29-S42.
https://doi.org/10.1016/j.worlddev.2014.03.005

Yosef, M. (2015). Attitudes and perceptions of the local people towards benefits and conflicts
they get from conservation of the Bale Mountains National Park and Mountain Nyala
(Tragelaphus buxtoni), Ethiopia. International Journal of Biodiversity and Conservation,
7(1), 28—40. https://doi.org/10.5897/ijbc2014.0792

Young, J. C., Rose, D. C., Mumby, H. S., Benitez-Capistros, F., Derrick, C. J., Finch, T., Garcia,
C., Home, C., Marwaha, E., Morgans, C., Parkinson, S., Shah, J., Wilson, K. A., &
Mukherjee, N. (2018). A methodological guide to using and reporting on interviews in
conservation science research. Methods in Ecology and Evolution, 9(1), 10-19.
https://doi.org/10.1111/2041-210X.12828

Yu, Z., Ponce, P., Irshad, A. U. R., Tanveer, M., Ponce, K., & Khan, A. R. (2022). Energy
efficiency and Jevons’ paradox in OECD countries: policy implications leading toward
sustainable development. Journal of Petroleum Exploration and Production Technology,
12(11), 2967-2980. https://doi.org/10.1007/s13202-022-01478-1

Zabel, F., Delzeit, R., Schneider, J. M., Seppelt, R., Mauser, W., & Véclavik, T. (2019). Global
impacts of future cropland expansion and intensification on agricultural markets and
biodiversity. Nature Communications, 10(1). https://doi.org/10.1038/s41467-019-10775-
z

Zimmerer, K. S., Carney, J. A., & Vanek, S. J. (2015). Sustainable smallholder intensification
in global change? Pivotal spatial interactions, gendered livelihoods, and agrobiodiversity.
In Current Opinion in Environmental Sustainability (Vol. 14, pp. 49—60). Elsevier.
https://doi.org/10.1016/j.cosust.2015.03.004

Zinyengere, N., Crespo, O., & Hachigonta, S. (2013). Crop response to climate change in
southern Africa: A comprehensive review. In Global and Planetary Change (Vol. 111, pp.
118-126). https://doi.org/10.1016/j.gloplacha.2013.08.010

211



Zinyengere, N., Crespo, O., Hachigonta, S., & Tadross, M. (2014). Local impacts of climate
change and agronomic practices on dry land crops in Southern Africa. Agriculture,
Ecosystems and Environment, 197, 1-10. https://doi.org/10.1016/j.agee.2014.07.002

Zuka, S. P, & Zuka, B. K. (2024). Market-community collaborative wildlife management in
Malawi: Subjectivities and shifting configurations of protests and celebrations.
Environmental Conservation. https://doi.org/10.1017/S0376892924000043

212



Appendices
Appendix A: Supporting information for Chapter 3

Al: Individual Questionnaire

Introduction

Hi, my name is Lessah Mandoloma. [ am an independent research student at Oxford University in
England, and we are looking at how people interact with nature in their day to day lives and how these
interactions influence livelihoods. I would like to invite you to participate in this survey which will
take about 1 hour. What is said during this meeting is private so please do not share the information
with anyone else. I will make sure that your answers are kept anonymous, and we will not share them
with other members of the community, the local authorities or any other authorities. If you have any
questions, please feel free to ask. If you have a concern about any aspect of this project, please speak
to me and [ will do my best to answer your query. If you remain unhappy or wish to make a formal
complaint, I can give you the contact details of the Research Ethics Committee at the University of
Oxford. Is this, ok? (Get agreement from everyone — nodding is fine) Do you have any questions or
concerns so far? (Pause here to give people enough time to think and comment) Would you like to
continue with the meeting? (Get consent from every participant). Would you mind if we take photos
and audio record this meeting so that we can make sure that we don't miss anything important that you

tell us? (Get consent as well).

Section 1: Demographic information

QUESTION RESPONSE

1.1 General information

1.1.1 | Village Name

1=Male
1.1.2 | Sex of respondent = Female
Location (in-built GPS)
1.1.2 . . .
[NOTE] Wait for "Using GPS. Accuracy is..."to | ....coevvviiniinnnnn..
appear, then click "Save GeoPoint".
Chewa
Tumbuka
1.1.3 | Ethni
nic group Others
Don’t know

1.1.4 | How old are you?
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[NOTE] The respondent must between 18 and 60.

yrs

Don’t know
Refused

Where did you stop in your education?

No education
Started primary
Finished primary
Started secondary
Finished secondary
Tertiary

What is your marital status?

Single

Married and living with spouse
Married and not living with spouse
Divorced or separated
Widowed/widower

How long have you lived in this area (years)

Less than 10 years
10-20 years

More than 20 years
Don't know

What is the main source of income in your
household?

Farming (crops &livestock)
Farming (crops only)
Agro-trader (middleman)
Business

Casual work

Remittances

Other (please specify)

Don’t Know

In the last 12 months, did your household engage in
the following activities for income?

Seasonal farming
Casual work

Business

Others (please specify)

1.1.10

How many people including yourself live in your
household?

Section 2: Socio-economic status

QUESTION

RESPONSE

2.1

I am now going to read to you some things. For each thing I am going to read to you, I

would like you to tell me if your household has it.

Does your household have...?
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Yes No

2.1.1 | Television

2.1.2 | Having one or multiple livestock (goats, cows, pigs,
chickens)

2.1.3 | Electricity

2.1.4 | Asolar panel

2.1.5 | Brick walls for your house

2.1.6 | Amotorbike

2.1.7 | Abicycle

2.1.8 | Iron sheets on your roof

2.1.9 | Aradio

2.1.10 | A basic mobile phone

2.1.11 | Acar

2.1.12 | Improved stove

2.1.13 | A cemented floor

2.1.14 | Mattress

2.1.15 | Sofa

2.1.16 | Table

2.1.17 | Chairs

2.1.18 | A smart phone

Section 3: Farming activities and land use

3.1.1

Thinking about your farmland, how much land does
your household have? Count all the land you own

and rent together. (In plots, or acres or hectares)

[NOTE] Put 98 if does not know. One and a half is
1.5, a half'is 0.5, a third is 0.33, and quarter is 0.25.
(4 plots =1 acre & 2 and !5 acre = 1 hectare).

3.1.2

How much of that land do you farm? (Estimations)

3.1.3

Where is your farm? (Estimate the distance from

the farm to the house)

Within a kilometre
more than 1 kilometre but less

than 2
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More than 2 but less than Skm

More than Skm
3.1.4a | Do you rent in or out some proportion of your Yes
farmland No
Rent in
3.1.4b | Rent out Yes
No
3.1.5a | What proportion do you rent out and at what price?
3.1.5b | What proportion do you rent in and at what price?
3.1.6 | How much/proportion of that land did you farm in
the last farming season (2021-2022)? Estimation
3.1.7 | when did you start cultivating your plot
3.1.8 | what was there before? Forest
Grassland
Someone else crop farm
Don't know
Other (Specify)
3.1.9 | What crops did you farm in the last farming season? | Maize
Tobacco
Soy bean
Sunflower
Cassava
Potatoes
Groundnuts
Others
Please specify Others
3.1.10 | Do you have trees on your farm? Yes
a No
3.1.10 | If you have, are they planted or regenerated Yes
b No
Both
3.1.11 | What type of trees do you have?
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3.1.12

Of what purpose do they serve?

Increase fertility
Local medicine
Shelter
Firewood

Fruits

Don't know

Others

3.1.13

What agricultural practices/system do you practice

Monocropping
Mixed cropping
Agroforestry
Crop rotation
Others

Don’t know

3.1.14

Have you always used that system

Yes
No

3.1.14

If no, why did you change?

3.1.15

Are you planning to expand your farmland?

Yes
No
Don’t know

3.1.16

Where are you planning to expand?

Forest

Another village

Rent from another person
Don't know

Please specify other

3.1.17

For each crop that you farmed during the last season (2021-2022), can you please tell me

how much you produced, sold and earned
Crop Details

Type of crop

Total amount produced (Kgs)

Total amount kept for household use (kgs)
Total amount sold (kgs)

Income earned (malawi kwacha)
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32

Perception of land holding size
We would like to hear how you feel about some sayings. These sayings are going to be

read to you. We would like you to tell us if you agree or disagree with these sayings using

the answers given.

3.2.1 | Your household's farm is bigger than most others in | Agree
this community. In the middle
Disagree
Do you agree, you disagree, or you are in the Don’t Know
middle? Refused
3.2.2 | Your household's farm is big enough for you to get | Agree
the things you need, like food, school fees, or In the middle
medicine. Do you agree, you disagree, or you are in | Disagree
the middle? Don’t Know
Do you agree, you disagree, or you are in the Refused
middle?
3.2.3 | Your household struggles because you do not have | Agree
enough land. In the middle
Disagree
Do you agree, you disagree, or you are in the Don’t Know
middle? Refused
3.2.4 | Your household's farm is smaller than most others Agree
in this community. In the middle
Disagree
Do you agree, you disagree, or you are in the Don’t Know
middle? Refused
Section 4: Food Insecurity Experience Scale (FIES)
QUESTION RESPONSE

4.0

Now I would like to ask you some questions about food and your experience.
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4.1.1 | During the last 12 months, was there a time when Yes
you or others in your household worried about not | No
having enough food to eat? Don’t Know/remember
Refused
4.1.2 | Still thinking about the last 12 months, was therea | Yes
time when you or others in your household were No
unable to eat healthy and nutritious food? Don’t Know
Refused
4.1.3 | Was there a time when you ate only a few kinds of | Yes
food because of a lack of money or other resources? | No
Don’t Know
Refused
4.1.4 | Was there a time when you or others in your Yes
household had to skip a meal because there was not | No
enough money or other resources to get food? Don’t Know
Refused
4.1.5 | Still in the 12 months, was there a time when you or | Yes
others in your household ate less than you thought | No
you should? Don’t Know
Refused
4.1.6 | Was there a time when your household ran out of Yes
food? No
Don’t Know
Refused
4.1.7 | Still in the 12 months. was there a time when you Yes
were hungry but did not eat because there was No
enough money or other resources for food? Don’t Know
Refused
4.1.8 | Still in the 12 months. was there a time when you Yes
went without eating for the whole day? No
Don’t Know
Refused
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4.1.9 | Can you tell me the exact months in which you did
not have enough food to meet your household
needs?

4.1.10 | If you were not to run out of food in your

household, how much bags would you require to

harvest/have?

Section 5: Crop and Livestock losses

QUESTION RESPONSE
5.1.1 | Was 2021-2022 a normal year in terms of your farming or not
Yes
No
Don’t know
5.1.2 | If not, why?
5.1.3 | Did you experience any challenges with the crops Yes
that you farmed in the last 2021-2022 farming No
season? Dont remember
Don't know
5.1.4 | What challenges did you face? Marketing/Prices
Inputs like fertilizer
Drought
Theft
Diseases
Wildlife
Late onset of rains
Early offset of rains
Dry spells
Please specify others
5.1.5 | Did you experience any challenges that led to crop | Yes

losses?

No

Don’t know
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5.1.6 | For the crops that you farmed in the last season, can
you tell me again how much you harvested? and
how much you lost?
How many bags harvested
Proportion of loss due to Diseases
Proportion of loss due to Drought
Proportion of loss due to Theft
Proportion of loss due to Wildlife
Proportion of loss due to other reasons
5.1.7 | How did this affect your livelihood Changed Jobs
Ganyu/sold labour
Sold possessions
Went into debt
Remittances
Job diversification
Others
5.1.8 | Are there ways to avoid this? Yes
No
Don't Know
5.1.9 | What ways do you use? Change Crops
Change farm location
Paid guards/protectors
Stay on farm during farm season
Others
52 Now I will ask you some questions about all the Goats
livestock in your family and mortality Sheep
what livestock do you have/own? Cows
Pigs
Chicken
Guinea Fowl
None
Others
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5.2.1 | Inthe last 12 months did you own any livestock? Yes
No
Don't know
5.2.2 | How many of each livestock did you own?
Livestock ownership details
Livestock Name
How many?
5.2.3 | Over the last 12 months, did you have any Yes
challenges with your livestock? No
Don't know
Don't remember
5.2.4 | What challenges did you have? Diseases
Theft
Wildlife
Drought
Others
5.2.5a | Over the last 12 months, did you lose any Yes
livestock? No
Livestock details Don’t know
Livestock name
Number of losses
5.2.5b | Reason for the loss Diseases
Theft
Wildlife
Drought
Others
Not applicable
5.2.6 | How did this affect your livelihood?
5.2.7 | Are there any ways to avoid these losses? Yes
No
Don’t know
5.2.8 | What ways do you use? What ways do you use it?

Pay for guards/protectors.
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Build strong animal houses.

There is no way to avoid this.

Section 6: Natural Resource Use

QUESTION RESPONSE
6.1.1 | Now I will ask you questions regarding the natural products that you collect off- the farm
Do you collect natural resources off-farm?
Yes
No
Refused
Don’t know
6.1.2 | What things does your household get from the park | Firewood
Fruits
Mushrooms
Meat
Mopane worms
Others
Nothing
Refused to say
6.1.3 | Do you use them for selling or domestic purposes?
Or both
Type of product
Usage
Selling
Domestic use
Both
6.1.4 | How often did you do that in the last 12 months? 1 to 4 times

5 to 10 times
More than ten times

Throughout the year
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Section 7: People's attitudes and perceptions of wildlife and conservation

QUESTION

RESPONSE

I would like to ask you to tell me the extent to which you agree with the following

sentences

7.1.1

I would be happier if there were no wildlife at all

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

It would be nice to see animals more often

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

It would be nice to go and see animals in the

national park

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

Wildlife should be conserved and protected

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

Wildlife if a threat to human life

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

Wildlife is a threat to livestock

Strongly disagree
Disagree
Neither agree nor disagree

Agree

224




Strongly agree

Wildlife is a threat to crop produce

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

I would like wildlife to increase in numbers

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

I am not interested in knowing anything about

wildlife

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

7.1.10

I am happy that i live close to the national park

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

7.1.11

A solution to the problem of human-animal

conflicts needs to be found

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

7.1.12

Wildlife predation on livestock is a problem that

local authorities should adress

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly disagree

7.1.13

Human-wildlife conflict is a problem for each

community to solve on its own

Strongly disagree

Disagree
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Neither agree nor disagree

Agree
Strongly disagree
7.1.14 | I would like to receive help in solving the wildlife Strongly disagree
depredation issues Disagree
Neither agree nor disagree
Agree
Strongly disagree
7.1.15 | The existing laws are useful in protecting wildlife Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly disagree
7.2.1 Finally, I would like to ask about your participation | Yes
in village natural resources committee (VNRC) No
Are you a member of Village Natural Resource Don't know
Committee (VNRC)?
7.2.2a | Do any member of your household participate in Yes
VNRC activities? No
Don't know
If yes, which household member Spouse
7.2.2b Children
Parents
Other
7.2.3 | If not a member, why not?

Thank you very much for taking the time to respond to the questions. Please let us know if there are

any questions or issues that you may want to raise regarding the questionnaire.
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A2: Resource Use Models Diagnostics: Goodness-of-fit test
We used McFadden pseudo R-squared value to get insights into the good ness of fit for the resource

use models (firewood, grass and fruits). McFadden's framework:

log — likelihood of full model
log — likelihood of null model

R* =

Firewood model

R-squared value of 0.57 indicated that approximately 57% of the variability in the dependent variable
(Fuelwood collection) is explained by the model. This suggests a reasonably good fit for the logistic
model, as McFadden pseudo R-squared values between 0.2 and 0.4 are often considered to represent

an excellent fit for categorical or ordinal regression models (McFadden, 1974).

Grass collection model
The R-squared value of 0.71, suggests that the model explains about 70% of the variability in the data.
This suggests a great fit for the model.

Fruit collection model

The R-squared value of 0.397, indicated that the model explains approximately 40% of the variability
in the response variable. While not as high, this value still reflects a moderate level of explanatory
power since a value of around 0.4 suggests that the model captures some meaningful patterns in the

data.
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A3: Linear regression models for positive perceptions towards wildlife and conservation

Positive perceptions linear regression models

Perceptions full model Perceptions_best fit model
Estima Conflev Conflo Confhhi P.wval Significan | Estima Conflev Conflo Confhi P.val Significan
Variables te el W gh ue ce te el W gh ue ce
Age -0.002  0.950 -0.005  0.001 0.189
Gender Male 0.094  0.950 0.019 0.170 0.013 * 0.094  0.950 0.022 0.165 0.010 *
Education
Primary -0.068  0.950 -0.218  0.078 0.363
Education
Secondary -0.072  0.950 -0.246  0.100 0.411
Location Close -0.185  0.950 -0.261  -0.109  0.000 *** -0.181  0.950 -0.253  -0.109  0.000 ***
Fence Unfenced | -0.037 0.950 -0.113  0.040 0.344
HH_size 0.005  0.950 -0.010  0.020 0.558
Farm_size
Medium 0.056  0.950 -0.159  0.261 0.603
Farm_size Small | 0.099  0.950 -0.108  0.296 0.336
Maize loss -0.142  0.950 -0.269 -0.015  0.027 * -0.124  0.950 -0.242  -0.007  0.037 *
Soybeans_loss 0.025  0.950 -0.109  0.160 0.719
Gnuts_loss 0.028  0.950 -0.109  0.165 0.687
Livestock loss -0.037  0.950 -0.094  0.021 0.206 -0.042  0.950 -0.095  0.012 0.121
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Livestock owne

d -0.013  0.950 -0.060  0.035 0.599

Resource use 0.025  0.950 -0.008  0.059 0.131 0.025  0.950 -0.005  0.055 0.105

Wealthindex 0.000  0.950 0.000 0.000 0.477

Food insecurity | -0.016 0.950 -0.028  -0.004  0.012 * -0.015  0.950 -0.027  -0.004  0.011 *
A4: AIC for the positive perception models

Positive perceptions model selection based on AIC

Models K AlCc Delta AICc | AICcWt Cum.Wt LL

Positive Perceptions (best fit) 8.00 472.97 0.00 1 1 -228.16

Positive Perceptions (full model) 19.00 490.76 17.79 0.00 1.00 -224.58

Lower AIC value indicates better model fit with fewer predictions
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Appendix B: Supporting information for Chapter 4

B1: Selected Land policy reforms in Malawi and associated implications on Kinship systems

Policy/Reform

Description

Implications

Registration of family holding

Described in Malawi’s land policy
2002 and the land act, 2016. These
reforms are aimed to allow small
holder farmers to get a legal title to
their land and therefore be protected
and other

from encroachments

interests.

Assuming the land title will be registered in the name of
household head (male for those married) which is the normal
practice, then the question will be whether the matrilineal
kinsmen will allow a person they consider a ‘stranger’ since
they come from other villages to become titleholder on land,
they consider their heritage (Chikaya-Banda and chilonga
2021; Berge et al., 2014; Kinshindo, 2004).

Another issue is whether, on the death of a wife, a resident man
who is the titleholder, will be allowed to remarry and bring the
new wife into the village where he is resident (Phiri et al 2022;

Kishindo, 2004).

Formal registration of customary

land

Described in the land policy, 2002
and the customary land act, 2016.
This provided conditions for
decentralisation of land management
at regional level involving locally
established customary land

committees.

This presents political implications since most traditional
authorities would rarely support this change as they will no
longer have exclusive authority for allocation of land to the
members of their communities (Chikaya-Banda and chilonga
2021; Berge at al., 2014).

The success of this reform heavily depends on the strength and
influence of that committee as well as support from the head

chiefs (Kishindo, 2004).
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All children inherit land and any | Described in the land policy, 2002 | While this removes the existing inequalities experienced by the

other property belonging to the | and the land act, 2016.

children, there remain an issue of cultural acceptability and
parents equally

could cause resentment among those who benefit from the

status quo (Harris et al., 2020; Berge et al., 2024; Kishindo,
2004).
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B2: Interview guide for key informant

[Actors]: Tell me about the people that live in this area?
- History of the community and people within it
- Kinship systems practiced in the communities
- How things have changed in the last 5 years regarding kinship systems and resource use
- Who has been affected by these changes and how
- What gendered dynamics influence land use in the community?
- [Resource systems]: Tell me about the important places in and around the community?
- Important places
- Important resources
- Access to areas/resources
- How do people use nature?
- Seasonality of resources over time

[Resource units]: What are the most important resources in your daily lives?
- Resources
- Location of resources
- State of resources
- Changes over time
- [Interactions and Outcomes]: What do people do in the area?
- Livelihoods
- Spiritual and cultural
- Information sharing
- Conlflicts
- Land use

[Governance systems]: How are decisions made about the community, land use, and environment?
- Laws and rules
- Governance organizations
- Access and property rights
- Informal and formal decision making

[Related ecosystems]: Changes in the wider community?
- Climate change
- Agriculture production

- Use of resources
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B3: Focus group discussion guide

Describe your kinship systems. How does it work and what are the rules?

Has it always been this way? If not how and when did it change

What resources are regarded as important by men, women and both?

What changes have been happening regarding the use of natural resources in the last five
years? (both positive and negative changes)

What do you think is the reason for the changes?

How have these changes affected your lives/wellbeing? And different groups of people
How are you dealing or plan to deal with the changes in your communities?

What things from nature are used for daily lives of households in this village.

Where do people in this village go to access these things?

How does the kinship system influence how women/men can make decisions on land and
natural resources use.

What are the good and bad aspects of this system for you?
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Appendix C: Supporting information for Chapter 5

C1: Scenarios through focus group discussions and key informant interviews

BAU exploration:

C2:

What trends have you/community experienced in the last five years regarding the following:
Climate Change

Livelihoods

Food security

Income

Natural resource use

Relationship to the park

How have the changes affected you/community? (Your livelihoods, income, household
roles, food security, etc

What changes do you expect to experience in the next 5 years regarding these trends?
(Climate change, livelihoods, food security, income, natural resource use, relationship to
the park?).

How would you respond to these changes? Or (how is your behaviour going to change in
response to the changes?) (In climate, livelihoods. Food security-agric practices/diet,
income, natural resource use, relationship to the park)

How will your livelihood be affected?

Why would you make these changes?

How have these things affected the entire community? (Livelihoods, gender roles, land use,

food security, income, etc.)

List of future scenarios

1.

Farm inputs: Imagine that all the trends you have just mentioned will happen over the next
five years, and fertiliser prices will increase by 100% (from 86,000 to 172,000).

Universal subsidy: Imagine that all the trends in climate change, livelihoods, and agriculture
production continue. On top of this, there is a universal subsidy programme where every
farmer will have access to subsidised fertiliser.

Buffer zone: Imagine that all the trends (climate change, food security, livelihoods, and
agricultural production) continue in the next five years. On top of this, there is a
plan/programme to restore the buffer zone.

Translocation: Imagine that all the trends (climate change, food security, livelihoods, and
agricultural production) continue in the next five years. On top of these, 250 elephants (like

last time) have been translocated into Kasungu National Park.
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5. Compensation: Imagine that, with all these trends in place, there is an initiative to ensure

that people are compensated for the loss and damage caused by wildlife.

C3: Household questionnaire

Introduction

Hi, my name is Lessah. I am an independent researcher, and we are looking at the likely future
changes regarding your livelihoods and well-being and how you will respond to the changes. 1
would like to invite you to participate in this survey, which will take about 1 hour. What is said
during this meeting is private, so please do not share the information with anyone else. I will ensure
that your answers are kept anonymous, and we will not share them with other members of the
community, the local authorities or any other authorities. If you have any questions, please feel free
to ask. If you are concerned about any aspect of this project, please speak to me, and I will do my
best to answer your query. If you remain unhappy or wish to make a formal complaint, I can give
you the contact details of the Research Ethics Committee at the University of Oxford. Is this, ok?
(Get agreement from everyone — nodding is fine) Do you have any questions or concerns so far?
(Pause here to give people enough time to think and comment) Would you like to continue with the
meeting? (Get consent from every participant). Would you mind if we took photos and audio
recorded this meeting to ensure we didn’t miss anything important that you told us? (Get consent as
well).

Section 1: Demographic information

QUESTION RESPONSE

1.1 Respondent ID

1.1.1 Group Village Name (GVH) Kansichi
Kapatuka
Mpata
Mndaka
Kavika
Kashereka
Mitawa
Chidula
Nkhuzikuzi

1.1.2 | Sex of respondent Male

Female

1.1.2a | Location (in-built GPS)
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[NOTE] Wait for "Using GPS. Accuracy is..." to

appear, then click "Save GeoPoint".

1.1.2b

Location in relation to park boundary

Close/bufter zone (0-5km)
Away/non buffer zone(5-15km))

1.1.2¢

Location in relation to fence

Fence side

Unfenced side

Ethnic group

Chewa
Tumbuka
Others
Don’t know

How old are you?

[NOTE] The respondent must between 18 and 60.

_yr8

Don’t know
Refused

Where did you stop in your education?

No education
Primary
Secondary

Tertiary

What is your marital status?

Single

Married and living with spouse
Married and not living with spouse
Divorced or separated

Widowed/widower

How long have you lived in this area (years)

Less than 10 years
10-20 years
More than 20 years

Don't know

What is the main source of income in your

household?

Farming
Business
Casual work

Remittances

Other (please specify)

236




How many people including yourself live in your
household?

1.1.10

Thinking about your farmland, how much land does
your household have? Count all the land you own

and rent together. (In plots, or acres or hectares)

[NOTE] Put 98 if does not know. One and a half is
1.5, a half'is 0.5, a third is 0.33, and quarter is 0.25.
(4 plots =1 acre & 2 and 'z acre = 1 hectare).

1.1.11

How much/proportion of that land did you farm in

the last farming season (2022-2023)? Estimation

Section 2: Socio-economic status

QUESTION RESPONSE
2.1 I am now going to read to you some things. For each thing [ am going to read to you, I would
like you to tell me if your household has it.
Does your household have...?
Yes No
2.1.1 Television
2.1.2 | Having one or multiple livestock (goats, cows, pigs,
chickens)
2.1.3 | Electricity
2.1.4 | Asolar panel
2.1.5 | Brick walls for your house
2.1.6 | A motorbike
2.1.7 | Abicycle
2.1.8 | Iron sheets on your roof
2.1.9 | Aradio
2.1.10 | A basic mobile phone
2.1.11 | Acar
2.1.12 | Improved stove
2.1.13 | A cemented floor
2.1.14 | Mattress
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2.1.15 | Sofa

2.1.16 | Table

2.1.17 | Chairs

2.1.18 | A smart phone

Section 3: Food Insecurity Experience Scale (FIES)

QUESTION RESPONSE
3.0 Now I would like to ask you some questions about food and your experience.
3.1.1 During the last 12 months, was there a time when | Yes
you or others in your household worried about not | No
having enough food to eat? Don’t Know/remember
Refused
3.1.2 | Still thinking about the last 12 months, was there a | Yes
time when you or others in your household were | No
unable to eat healthy and nutritious food? Don’t Know
Refused
3.1.3 | Was there a time when you ate only a few kinds of | Yes
food because of a lack of money or other resources? | No
Don’t Know
Refused
3.1.4 | Was there a time when you or others in your | Yes
household had to skip a meal because there was not | No
enough money or other resources to get food? Don’t Know
Refused
3.1.5 | Still in the 12 months, was there a time when you or | Yes
others in your household ate less than you thought | No
you should? Don’t Know
Refused
3.1.6 | Was there a time when your household ran out of | Yes
food? No
Don’t Know
Refused
3.1.7 | Still in the 12 months. was there a time when you | Yes
were hungry but did not eat because there was | No
enough money or other resources for food? Don’t Know
Refused
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3.1.8 Still in the 12 months. was there a time when you | Yes
went without eating for the whole day? No
Don’t Know
Refused
3.1.9 | Can you tell me the exact months in which you did
not have enough food to meet your household needs?
3.1.10 | If you were not to run out of food in your household,
how much bags would you require to harvest/have?
Section 4: Scenarios (BAU exploration)
QUESTION RESPONSE
4.0 Now I will ask for understanding and learn about the changes that you have experienced in
the last 5 years and how they have affected your well-being
4.1.1 | What trends have you experienced in the last five
years regarding the following (multiple responses
allowed)
4.1.1a | Climate Change Late onset and early offset of rains
Too much rains
Frequency of dry spells
Heat waves
New pests and diseases
No change
Don’t know
4.1.1b | Livelihoods More livelihood options
Less livelihood options
No change
Don’t know
4.1.1c | Food security Increase
Same
Decrease
Don’t know
4.1.1d | Income Increase
Same
Decrease
Don’t know
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4.1.1e

Natural resource use

Increased use
Same use
Decreased use

Don’t know

4.1.1f

Relationship to the park

It has gotten better
It has gotten worse
Remained the same

Don’t know

How much better or worse have you been in light of

these changes?

Much better-off
Better

Same

Worse

Much worse off

What changes do you expect to experience in the

next years regarding the trends?

4.1.3a

Climate Change

Late onset and early offset of rains
Too much rains

Frequency of dry spells

Heat waves

New pests and diseases

No change

Don’t know

4.1.3b

Livelihoods

More livelihood options
Less livelihood options
No change

Don’t know

4.1.3¢

Food security

Increase
Same
Decrease

Don’t know

4.1.3d

Income

Increase
Same
Decrease

Don’t know

4.1.3e

Natural resource use

Increased use

Same use
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Decreased use

Don’t know

4.1.3e

How much more or less do you think you will use

the natural resources

Much more
A little more
A little less
Much less

No use at all

4.1.3f

Relationship to the park

It has gotten better
It has gotten worse
Remained the same

Don’t know

4.1.3.

Other changes (please specify)

4.14

How would you respond to these changes?

(Livelihoods, climate, income, natural resource use)

4.1.4a

Climate change

Change crops to farm

Stop farming

Plant trees

Crop diversification

Income diversification
Planting early maturing crops
Making manure

Others (specify)

4.1.4b

Livelihoods

Increase livelihood options
Move out of the community
Decrease livelihood options

Casual work

4.1.4c

Food security

Plant more food on a small land
Extend the farm land
Eat less food

Eat more food

4.1.4e

Natural resource use

Increased use
Same use
Decreased use

Don’t know
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4.1.4f

Relationship to the park

Much better-off
Better

Same

Worse

Much worse off

4.1.5 | How much better or worse do you think you will be | Much better-off
compared to now Better
Same
Worse
Much worse off
4.1.6 | Why would you make these changes?
4.1.7 | How have these changes affected the community in | Increased crop yield
general Decreased crop yield
Strained relationships with the park
4.1.8a | Do you think the experiences are similar to most | Yes
households in the community? No
Don’t know
4.1.7b | How similar or different do you think the experience | Very similar

arc

Somewhat similar
Somewhat different
Very different
Don’t know

Section 5: Future scenarios

Scenario A: Agricultural expansion and intensification (Input prices)

QUESTION

RESPONSE

Now, we will talk about a few change scenarios beyond the trends we have already

discussed.

Imagine that all the trends you have just mentioned will happen over the next five years,

and on top of this, fertilizer prices have increased by 100% (from 86,000 to 172,000).

5.1.1

How would you respond to these changes

Change crops to farm
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Increase farmland
Stop farming

Plant trees

Use organic manure
Crop diversification
Income diversification

Others (specify)

Why would you make these changes?

5.1.3 | How will this affect your food security?

Will have more food
Will have less food
No effect

Don’t know

5.14 | How much more or less will you use natural

resources?

Use much more
Somewhat more
Somewhat less
Much less

Same as before (no change)

5.1.5 | How better off or worse off do you think you will be

with this scenario?

Much better-off
Better

Same

Worse

Much worse off

5.1.6 How fair or unfair do think this scenario is?

Very unfair
Unfair
Neutral
Fair

Very fair

5.1.7 | What is the reason for the answer in (5.1.6)

Scenario B: Agricultural expansion and intensification (Subsidy programme)

QUESTION

RESPONSE

243




Imagine that all the trends in climate change, livelihoods, and agriculture production

continue to happen. On top of this, there is a programme (e.g., Cash transfer) to help

vulnerable farmers to afford farm inputs such as fertiliser.

6.1.1

How would you respond to these changes

Increase farmland
Plant more crops

Reduce farmland

No changes

Others (specify)

Why would you make these changes?

How will this affect your food security?

Will have more food
Will have less food
No effect

Don’t know

How much more or less will you use natural

resources?

Use much more
Somewhat more
Somewhat less
Much less

Same as before (no change)

How better off or worse off do you think you will be

in this scenario?

Much better-off
Better

Same

Worse

Much worse off

How fair or unfair do think this scenario is?

Very unfair
Unfair
Neutral
Fair

Very fair

What is the reason for the answer in (6.1.6)

Scenario C: Conservation initiative- buffer zone

QUESTION

RESPONSE
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Imagine that all the trends (climate change, food security, livelihoods and agricultural
production) continue to happen in the next five years. On top of this, there is a

plan/programme to restore the buffer zone

7.1.1 | How would you respond to these changes Shift farmlands
Increase farming on small land

Migrate from the village

7.1.2
Why would you make these changes?
7.1.3 | How will this affect your security? Will have more food
Will have less food
No effect
Don’t know

7.1.4 | How will this affect your use of natural resources? | Use much more
Somewhat more
Somewhat less
Much less

Same as before (no change)

7.1.5 | How much better or worse will your relationship | Much better-off
with the park be? Better

Same

Strained

Very strained

7.1.6 | How better off or worse off do you think you will be | Much better-off
with this scenario? Better

Same

Worse

Much worse off

7.1.7a | How fair or unfair do think this scenario is? Very unfair
Unfair
Neutral
Fair

Very fair

7.1.7b | What is the reason for the answer in (7.1.7a)

245




Scenario D: Conservation Initiatives (translocation of wildlife species)

QUESTION RESPONSE
8
Imagine that all the trends (climate change, food security, livelihoods and agricultural
production) continue to happen in the next five years. On top of these, 250 elephants (like
last time) have been translocated into Kasungu National Park.
8.1.1 | How would you respond to these changes Shift farmlands
Increase farmland
Change crops for farming
Migrate from the village
8.1.2
Why would you make these changes?
8.1.3 | How worse or better off do you think your food | Much better-off
security will be? Better
Same
Worse
Much worse off
8.1.4 Use much more
How much more or less do you think you will use | Somewhat more
natural resources Somewhat less
Much less
Same as before (no change)
8.1.5 | How much better or worse do you think your | Much better-off
relations with the park? Better
Same
Strained
Very strained
8.1.6 | How better off or worse off do you think you will be | Much better-off
with this scenario? Better
Same
Worse
Much worse off
8.1.7a | How fair or unfair do think this scenario is? Very unfair
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Unfair
Neutral
Fair
Very fair

8.1.7b | What is the reason for the answer in (8.1.7a)

Section 6: Well-being Questions

QUESTION RESPONSE
10 Finally, beyond these scenarios, if a programme/initiative was to be implemented in this

area to improve your well-being, what would that be?

Compensation for injury/loss due
towildlife
Government to moderate prices of

produce

Thank you very much for taking the time to respond to the questions. Please let us know if there are

any questions or issues that you may want to raise regarding the questionnaire.

C4: Food security full model from GLMM

Variables Estima | Lower | Upper | Std. z Pr(>|z | Si
te CI CI Error value | |) g
RL=No intervention
Buffer zone 1.03 0.36 1.71 0.35 3.00 |0.00 | **
Compensation 1.22 0.53 1.90 0.35 3.48 | 0.00 *x
*
Farm inputs -1.54 -2.32 -0.77 0.40 -3.90 | 0.00 | **
*
Translocation 0.30 -0.39 0.99 0.35 0.85 | 0.40
Universal subsidy 5.22 4.07 6.38 0.59 885 |0.00 | **
*
Fence Close 0.61 -0.15 1.38 0.39 1.57 ]0.12
Unfenced away -0.03 -0.76 0.70 0.37 -0.08 | 0.94
Unfenced close 0.78 0.04 1.53 0.38 2.06 | 0.04 *
Gender Male -0.06 -0.29 0.16 0.12 -0.55 | 0.58
Buffer zone: Fenced close -0.65 -1.63 0.32 0.50 -1.32 1 0.19
Compensation: Fenced close -0.61 -1.58 0.36 0.50 -1.24 1 0.22
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close

Farm_inputs:Fenced close -1.18 -2.34 -0.03 0.59 -2.00 | 0.05 *

Translocation:Fenced_close -0.21 -1.20 0.78 0.50 -0.42 | 0.68

Universal subsidy:Fenced cl | -0.33 -2.04 1.39 0.87 -0.38 | 0.71

ose

Bufferzone:Unfenced away 0.20 -0.73 1.12 0.47 0.42 | 0.68

Compensation:Unfenced _awa | -0.07 -1.02 0.87 0.48 -0.15 | 0.88

y

Farm_inputs:Unfenced away | -0.64 -1.79 0.51 0.59 -1.09 | 0.28

Translocation:Unfenced away | -0.49 -1.44 0.46 0.49 -1.01 | 0.31

Universal subsidy:Unfenced | 20.62 -390.41 | 431.66 | 209.72 | 0.10 | 0.92

away

Bufferzone:Unfenced close -2.21 -3.19 -1.24 0.50 -4.45 | 0.00 ok
*

Compensation:Unfenced clos | -0.97 -1.94 0.00 0.50 -1.95 |0.05

e

Farm_inputs:Unfenced close | -1.42 -2.56 -0.28 0.58 -2.45 10.01 *

Translocation: -3.56 -4.73 -2.39 0.60 -5.96 | 0.00 *x

Unfenced close *

Universal subsidy:Unfenced | -0.35 -2.05 1.35 0.87 -0.40 | 0.69

Significant levels are denoted by "' For very low (0.1),

CS5: Resource use model

" for low level (0.05), '**' for intermediate

level (0.01), and "™***' for high level (0.00). RL=Reference level/baseline factor.

Variables Estima | Lower | Upper | Std. Statist | Pr(>|z | Si
te CI CI error ic D g
RL=No intervention
Bufferzone -0.10 -0.78 0.59 0.35 -0.27 10.78
Compensation -0.32 -1.02 0.37 0.35 -0.92 1036
Farm_inputs -0.39 -1.12 0.33 0.37 -1.07 ]0.29
Translocation 0.05 -0.65 0.74 0.36 0.13 0.90
Universal_subsidy 0.13 -0.61 0.86 0.37 0.34 0.73
Fenced_close 0.52 -0.23 1.27 0.38 1.36 0.17
Unfenced away 0.11 -0.62 0.83 0.37 0.29 0.77
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Unfenced close 1.51 0.82 2.20 0.35 4.30 0.00 ok
%

GenderMale -0.02 -0.21 0.16 0.09 -0.23 | 0.82

Bufferzone:Fenced close -0.67 -1.63 0.29 0.49 -1.37 | 0.17

Compensation:Fenced close | -0.36 -1.33 0.61 0.49 -0.73 | 0.47

Farm_inputs:Fenced close -0.56 -1.57 0.45 0.52 -1.09 | 0.27

Translocation:Fenced close -0.57 -1.54 0.41 0.50 -1.14 | 0.25

Universal subsidy:Fenced cl | -0.49 -1.51 0.53 0.52 -093 | 0.35

ose

Bufferzone:Unfenced _away -0.18 -1.12 0.76 0.48 -0.38 | 0.71

Compensation:Unfenced awa | 0.05 -0.90 1.00 0.49 0.11 0.91

y

Farm_inputs:Unfenced away | -0.76 -1.74 0.22 0.50 -1.52 | 0.13

Translocation:Unfenced awa | -0.31 -1.27 0.65 0.49 -0.64 | 0.52

y

Universal_subsidy:Unfenced | 0.11 -0.89 1.11 0.51 0.21 0.83

away

Bufferzone:Unfenced close -1.48 -2.38 -0.57 0.46 -3.18 | 0.00 ok

Compensation:Unfenced clos | -1.57 -2.48 -0.66 0.46 -3.39 | 0.00 ok

e %

Farm_inputs:Unfenced close | -1.55 -2.50 -0.61 0.48 -3.23 |1 0.00 | **

Translocation:Unfenced close | -2.10 -3.02 -1.18 0.47 -4.47 1 0.00 ok
*

Universal _subsidy:Unfenced | -1.76 -2.72 -0.80 0.49 -3.60 | 0.00 ok

close *

C6: People and Park Relationship Model
Variable Estima | Lower | Upper | Std. Statist | Pr(>|z | Sig
te CI CI error ic D

RL=No intervention

Bufferzone 0.67 -0.10 1.43 0.39 1.72 0.09

Compensation 1.43 0.66 2.20 0.39 3.63 0.00 wx
%

Farm_inputs -0.37 -1.11 0.38 0.38 -0.96 |0.34

Translocation -0.63 -1.38 0.11 0.38 -1.66 | 0.10
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Universal subsidy 1.75 0.99 2.51 0.39 4.52 0.00 o
k
Fenced close 2.34 1.54 3.15 0.41 5.71 0.00 ok
*
Unfenced away 1.02 0.18 1.86 0.43 2.37 0.02 *
Unfenced close -0.86 -1.64 -0.08 0.40 -2.16 | 0.03 *
Gender:Male 0.13 -0.08 0.35 0.11 1.20 0.23
Bufferzone:Fenced close -2.51 -3.56 -1.46 0.54 -4.68 | 0.00 ok
%
Compensation:Fenced close | -1.80 -2.83 -0.77 0.53 -3.42 1 0.00 ok
*
Farm_inputs:Fenced close -2.23 -3.25 -1.20 0.52 -426 | 0.00 ok
%
Translocation:Fenced close -1.78 -2.81 -0.74 0.53 -3.37 ] 0.00 *x
*
Universal_subsidy:Fenced cl | -2.11 -3.13 -1.08 0.52 -4.03 | 0.00 ok
ose *
Bufferzone:Unfenced away -0.67 -1.73 0.40 0.54 -1.22 1 0.22
Compensation:Unfenced awa | -1.00 -2.07 0.07 0.55 -1.83 ] 0.07
y
Farm_inputs:Unfenced away | -1.05 -2.10 -0.01 0.53 -1.97 1 0.05 *
Translocation:Unfenced awa | -1.12 -2.17 -0.07 0.54 -2.08 | 0.04 *
y
Universal_subsidy:Unfenced | -1.20 -2.25 -0.14 0.54 -2.22 1 0.03 *
away
Bufferzone:Unfenced close -0.79 -1.79 0.22 0.51 -1.54 1 0.12
Compensation:Unfenced clos | 0.94 -0.07 1.95 0.52 1.83 0.07
e
Farm_inputs:Unfenced close | 1.05 0.06 2.04 0.50 2.08 0.04 *
Translocation:Unfenced close | -0.73 -1.74 0.28 0.52 -1.41 ] 0.16
Universal subsidy:Unfenced | 0.45 -0.55 1.45 0.51 0.89 0.38

close
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C7: Wellbeing Model

Variable Estima | Lower | Upper | Std. Statist | Pr(>|z | Sig
te CI CI error ic D

RL=No intervention

Bufferzone -1.23 -1.89 -0.57 0.34 -3.64 | 0.00 **
*

Compensation -0.13 -0.79 0.53 0.34 -0.37 | 0.71

Farm_inputs -3.51 -4.23 -2.80 0.36 -9.65 | 0.00 **
%

Translocation -2.36 -3.03 -1.68 0.34 -6.83 | 0.00 *E
sk

Universal_subsidy 1.35 0.62 2.09 0.37 3.62 0.00 **
%

Fenced close 0.65 -0.04 1.34 0.35 1.84 0.07

Unfenced away 0.34 -0.35 1.03 0.35 0.97 0.33

Unfenced close 0.72 0.05 1.38 0.34 2.12 0.03 *

Gender:Male 0.17 -0.02 0.36 0.10 1.72 0.09

Bufferzone:Fenced close -0.68 -1.61 0.25 0.47 -1.43 | 0.15

Compensation:Fenced close | -0.45 -1.38 0.47 0.47 -0.96 | 0.34

Farm_inputs:Fenced close -0.60 -1.57 0.37 0.49 -1.22 1 0.22

Translocation:Fenced close -0.44 -1.37 0.49 0.48 -0.93 | 0.35

Universal subsidy:Fenced cl | -0.92 -1.93 0.09 0.52 -1.79 | 0.07

ose

Bufferzone:Unfenced away 0.20 -0.71 1.11 0.46 0.43 0.67

Compensation:Unfenced awa | -0.88 -1.80 0.04 0.47 -1.87 ] 0.06

y

Farm_inputs:Unfenced away | -0.42 -1.39 0.54 0.49 -0.86 | 0.39

Translocation:Unfenced awa | -0.54 -1.46 0.38 0.47 -1.16 | 0.25

y

Universal_subsidy:Unfenced | -0.41 -1.42 0.60 0.52 -0.79 043

away

Bufferzone:Unfenced close -2.03 -2.94 -1.13 0.46 -4.40 | 0.00 ok
%

Compensation:Unfenced clos | -0.68 -1.58 0.22 0.46 -148 |0.14

€
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Farm_inputs:Unfenced close | -1.47 -2.45 -0.48 0.50 -2.92 1 0.00 *x

Translocation: -2.64 -3.60 -1.67 0.49 -5.37 | 0.00 *x

Unfenced_close *

Universal _subsidy:Unfenced | 0.00 -1.06 1.07 0.54 0.00 1.00

close

C8: Fairness model
Variable Estima | Lower | Upper | Std. Statisti | Pr(>|z | Si
te Cl Cl error c D g

Gender Male 0.23 -0.02 0.48 0.13 1.82 0.07

Age -0.01 -0.02 0.00 0.00 -2.79 1 0.01 *x

Away unfenced 0.41 -0.18 1.00 0.30 1.35 0.18

Close fenced 0.23 -0.37 0.83 0.31 0.74 0.46

Close unfenced -0.89 -1.47 -0.31 0.30 -3.00 | 0.00 | **

Compensation 1.40 0.78 2.01 0.31 4.46 0.00 ok
*

Farm inputs -3.89 -4.99 -2.78 0.56 -6.91 | 0.00 | **
*

Translocation -1.17 -1.78 -0.57 0.31 -3.80 | 0.00 o
*

Universal subsidy 2.46 1.73 3.18 0.37 6.63 0.00 *x
*

Compensation: Away | 0.16 -0.73 1.04 0.45 0.34 0.73

unfenced

Compensation: Close fenced | 0.68 -0.24 1.61 0.47 1.44 0.15

Compensation: Close | 0.70 -0.14 1.53 0.43 1.63 0.10

unfenced

Farm inputs: Away unfenced | 0.09 -1.31 1.50 0.72 0.13 0.90

Farm inputs: Close fenced 1.00 -0.33 2.33 0.68 1.48 0.14

Farm inputs: Close unfenced | 1.20 -0.20 2.59 0.71 1.68 0.09

Translocation: Away unfenced | -0.70 -1.56 0.15 0.44 -1.61 0.11

Translocation: Close fenced 0.39 -0.46 1.25 0.44 0.90 0.37

Translocation: Close unfenced | -0.69 -1.61 0.22 0.47 -1.48 | 0.14

Universal subsidy: Away | 0.44 -0.70 1.57 0.58 0.75 0.45

unfenced
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Universal subsidy: Close | 0.31 -0.80 1.43 0.57 0.55 0.58
fenced

Universal subsidy: Close | 2.15 0.93 3.38 0.62 3.46 0.00 ok
unfenced *

Significant levels are denoted by "' For very low (0.1), ' for low level (0.05), '**' for intermediate
level (0.01), and "™***' for high level (0.001).

C9: Chi-square tests results for differences in strategy uptake by location (n=317) and

standardized residuals by location and scenarios.

Chi-square results

Strategy ¥* Statistic df p-value

Shift farmland 126.38 3 <0.001

Others 23.45 3 <0.001

Migration 23.20 3 <0.001

Crop diversification 13.42 3 0.004

Reduce farmland 12.28 3 0.006

Plant trees 11.54 3 0.009

Irrigation 11.29 3 0.010

No change 11.05 3 0.011

Making manure 7.37 3 0.061

Income 5.10 3 0.164

diversification

Farm expansion 1.90 3 0.593
Standardized residuals by location for shift farmland and migration

Location Shift farmland Migration

Close fenced 5.27 0.58

Close unfenced -11.13 -4.69

Distant fenced 3.51 2.12

Distant unfenced 2.96
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Appendix D: Supporting information for Chapter 6

D1: Summary of results
* Data not normal
= 720 species from 974 ((i.e. birds: 437, Mammals: 154, Reptiles: 80, Amphibians, 49)
= No deviant species
» R?=0.463, indicating a moderate model fit.
Population vs. Habitat Area Change
A strong positive correlation was found between population and habitat area change (Spearman’s p
=0.86, p <0.001), indicating that as habitat area increases, population change tends to increase too

(and vice versa) across all scenarios.

Average Population Trend by Taxa and Scenario
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Average Population

Average Population Trend by Taxa and Scenario
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Summary of averages changes in population, habitat area and patches in all Taxa

Taxa Malawi scenario Average pop change (%) Average area change (%)

Amphibians Farm input price 77 153
Ampbhibians Buffer zone restoration 66 134
Amphibians Combined FS+BR+CC 64 134

Birds Farm input price 76 122
Birds Buffer zone restoration 62 108
Birds Combined FS+BR+CC 62 108

Mammals Farm input price 150 208
Mammals Combined FS+BR+CC 121 182
Mammals Buffer zone restoration 120 181

Reptiles Farm input price 159 224
Reptiles Combined FS+BR+CC 128 195
Reptiles Buffer zone restoration 127 195
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Top Five gainers and losers

Binomial Malawi scenario | 202 | 205 | pct_pop_cha | status
0 0 nge

Mammals/Crocidura_cyanea combined FIP BR | 1 56.0 | 5500.81 Top
_CC 1 Gainer

Birds/Nicator_gularis combined FIP BR | 1 41.5 | 4051.04 Top
_CC 1 Gainer

Amphibians/Tomopterna_crypt | combined FIP BR | 1 30.2 | 2923.38 Top
otis _CC 3 Gainer

Amphibians/Ptychadena porosi | combined FIP BR | 1 17.7 | 1671.19 Top
ssima _CC 1 Gainer

Mammals/Aethomys_kaiseri combined FIP BR | 1 16.2 | 1524.12 Top
_CC 4 Gainer

Amphibians/Hylarana darlingi | fertiliser subsidy 1 0 -100 Top
Loser

Amphibians/Hyperolius_kachal | fertiliser_subsidy 1 0 -100 Top
olae Loser

Amphibians/Hyperolius_mitche | fertiliser_subsidy 1 0 -100 Top
1li Loser

Amphibians/Leptopelis_flavom | fertiliser_subsidy 1 0 -100 Top
aculatus Loser

Amphibians/Ptychadena porosi | fertiliser_subsidy 1 0 -100 Top
ssima Loser
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D4: Methods for glob2loc

For estimating outcomes for each species, the high level general process of the Glob2loc is:

Overlay a species' habitat area with location of human activities

Remove human activities from the species' habitat range, that the species cannot exist in.
Information on human activities a species can exist in comes from the IUCN.

For human activities a species can exist in (e.g. urban, agriculture, etc), then estimate the
quality of these habitats

There are separate habitat quality estimates for urban and agriculture.

These habitat qualities are based on species traits

Habitat quality estimates for agriculture is split into low, medium, and high intensity areas
Habitat quality for urban areas is not split into different levels (e.g. all urban areas are
considered identical)

This habitat quality estimate is not used to calculate the amount of habitat, but is used to
calculate population density (see below)

Estimate population density for the species

This accounts for two factors:

How a species' population density varies based on climate characteristics.

This means that a species' population density will vary across its habitat range

The quality of the habitat (from 3 above)

This quality of habitat is only relevant for agricultural and urban land covers

Identify habitat patches for the species

Patches are defined as sets of cells that are touching

As long as the cells contain >20% suitable habitat for that species

Cells with <20% suitable habitat count towards the species' total habitat area and population
abundance, but are not considered to be part of any habitat patch

Identify populations for the species

Populations are defined as sets of habitat patches that a species can disperse between

A species' capacity to disperse is based on previously published estimates.

For amphibians and reptiles: Generally, no to limited dispersal

For mammals: dispersal is positively correlated with body mass

For birds: dispersal is based on morphological traits (wing size, body mass, etc)

Calculate total habitat area and population abundance in each habitat patch or population
This is done by summing across all cells in the habitat patch (or population)

Calculate total habitat area and population abundance for the species

As above - is done by summing across all cells in the species' population

This process is repeated for all species, for all the land cover scenarios, and for different ways of
defining a species' habitat. The different ways of defining a species' habitat is based on uncertainty

in model outputs from the species distribution models.
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