Student number: 1507442
Author: Dominic Carlos Ramos

Supervisor: Dr. Michelle Small

Research Report for Masters of Arts

Climate change and food security:
Exploring factors of food production in

Mozambique and Zimbabwe
(2001-2019)

Department: International Relations
School: Social Sciences

Faculty: Humanities

Institution: University of the Witwatersrand

Word Count: 29 084



Acknowledgements

It is with great appreciation that I acknowledge a group of supportive individuals who have
aided and supported the research conducted. I would like to personally thank my supervisor
Dr. Michelle Small who has guided me throughout the research process and provided helpful
insights and monitoring to the presented research throughout the difficulties presented by the
coronavirus pandemic. A deserved thanks to Prof. Vishwas Satgar for inspiring me to write
and explore the field of both climate change and food security. Prof. Satgar has been an
inspiring presence throughout my academic education and has encouraged me to develop as a
scholar critically.

It is with further gratitude that I would like to present gratitude to the staff of the Department
of International Relations at the University of the Witwatersrand for their dedication to
supporting my academic career through endless administrative and scholarly support.
Specific acknowledgement and gratitude go to the head of the department Dr Jacqueline De
Matos Ala, Dr Mopeli Moshoeshoe and Dr Malte Brosig for supporting me through my
graduate career and presenting clearer insights in conducting valuable and critical research.

2 | Page



Dedication
This research is dedicated to the millions of community and subsistence farmers throughout
Southern Africa who work tirelessly to feed their families and communities. Through

extreme conditions of poverty and climate change, these members of our communities
continue to provide a beacon of hope for a better inclusive future.

3| Page



Plagiarism Declaration.
University of the Witwatersrand, Johannesburg

School Social Sciences

I Dominic Carlos Ramos (1507442) am a student registered for a Master of Arts I hereby
declare the following:

Signature:

I am aware that plagiarism (the use of someone else’s work without their permission
and/or without acknowledging the source) is wrong.

I confirm that ALL the work submitted for assessment for the above course is my
unaided work except where I have explicitly indicated otherwise.

I have followed the required conventions in referencing the thoughts and ideas of
others.

I understand that the University of the Witwatersrand may take disciplinary action
against me if there is a belief that this is not my own unaided work or that I have
failed to acknowledge the source of the ideas or words in my writing.

Date: 2024/04/11

4 | Page



Contents

THELE PAZE...c oottt et st ettt et e et e e at e et e et e e abeeeaaeenbeennaeenreas 1
ACKNOWIEAZEIMENLS. .....eouiiieiiieiieeiieeee ettt ettt ettt e et e st e e bt e e nbeenbeesabeenseeenseenees 2
DEAICATION. ...c..cuiniiiiiieieeee ettt ettt st ettt 3
Plagiarism Declaration...........c.eevuieriiiiiiiiiieeiieieee ettt ettt st sttt eaee s 4
COMEENES. ... st b e st 5
FRGUIES..... ettt ettt et et e et e e bt e et e e bt e snbe e st e enbeebeeenbeenseeenteenne 7
TADBIES. ...ttt 7
ALCTOILYITIS. ...ttt ettt ettt ettt ettt e ettt e ettt e ettt e et b eesab e e e sabteeeabeeeasbeeeaabeeenbeeenbeesanbeesanseesaneeenas 8
ADSITACT. ...ttt st ettt eae 10
Chapter 1. INtrOAUCTION. ......ceiiiiiieiiietieeie ettt et st e et e st e e b e e snbeenbeeseeeenseas 11
1.1 Study Background............occeeeuiiiiiiiiiiecee e e 11
1.1.1 Climate Variation and FOOd SeCUItY.........cccueriiiniiiiiiiiieiiieie e, 11

1.1.2 Vulnerability and FOOd INSECUTILY.........ccccveriieriieniieiieeieeiteeee et 14

1.4 Research QUESTIONS. .......eeeiiiieiiee et eeieeeeieeeeieeeeivee e et e eeaaeeesabeeeeaseeesseeesseeesseesnseenns 15

1.5 Research Rationale..........coeeueriiiiiiiiiiiiiiicnteeeceeee et 16

1.6 MEthOAOIOZY ... .eeoueieiiieiieee ettt ettt ettt et e st e e b e e seaeenaeas 16
1.6.1 ReSEArCh DESIZN....c..eiiiiiiiiiiieiie ettt ettt e 16

1.6.2 Data Gathering and ANalySiS........cc.ceviiriiieiiiiiiieieee e 16

1.6.3 €CaS€ STUAIES......ouiiiiiiiieiieiieieieee et 17

1.6.4 Variables and Measur€ments..........cocuevueerieriereeiienieneeieneeneeee et sieeneens 18

1.7 REPOTE SLIUCTULE. ....eeeeitiieiiieeeiieeeiteeeiite ettt ettt ettt st eebte e st e e sabeeeeaee 19
Chapter 2. Literature Review and Theoretical Framework...........cccooeviniiiiniininniinnns 20
2.1 TNEOAUCTION. ...ttt sttt ettt ettt sae et sine e ens 20
2.3.1 Human Security and Livelihood Sustainability.........c...cocevveriiniiiiniiniincnnne. 23

2.4 Dimensions of Human INSECUIILY.........c.coriiiiiiiieiiieiieeeee e 26

2.5 Addressing Human INSECUTIILY....c..coouiriiriiniiiiinieieeieseetertese e 27

2.6 FOOQ SECUTTLY ..ccuveiiiiieniieiteritet ettt sttt ettt st sbe e b 28
2.6.1 The Emergence of FOOd SECUTILY....cc.cevuiriiriiiiiriiniicienieecccecsieceeeese e 29

2.6.2 Food Security Approaches: Production versus Entitlements............ccccceceennne 30

2.6.3 FOOd SOVET@IGNLY......ccuiiiiriiiniiiiieieeiteteete sttt sttt 34

2.6.4 LItrature TESPOMSE. ....crueeuveruterreeteeiterteetesitesteeteeutesteensesseesseesesasesaeenseessesseenneenne 35

2.7 Climate adaptation and sustainable 1ivelthoods...........c..coceviniiiiniininiiice 36
Chapter 3. Climate Change and Food Security: The Case of Mozambique...........cccccceeuenneee 41
3.1 INETOAUCHION. ¢ttt ettt ettt et e et e et e s abeebeeenbeenbeesabeenseens 41
3.2 Case BacKround............couiiiiiiiiiiniiiiieiceeete et e 41

3.3 Food and Agricultural Production Trends...........cccooeeiiiiniiiiiiiiiiiieieecee e 44
3.3.1 Cassava, Roots, and tUDETS..............cccoeiuiiiiiiiiiie e 44

3.3.2 IMIZE. .ottt et ettt et et et ab e et e e nteeneenaaeenne 49

3.4 Food Availability and FOOd ACCESS........coriiiiiiiiiiiieiie et 50
3.4.1 Availability and Food Production.............cccoeiiiiiiiniiiiiienieeeeieeceee e 50

5| Page



3.4.2 Market Access and FOOd PriCes......ooouuiiiiiiiiiiiiii 53

3.5 Conservation Agriculture and Crop Diversification...........c.cccceeeevierieeciienieeieenieennen. 54
3.5 FOItIlISEIS..euteieniieeeetee ettt ettt et b et st sae e 55

3.5.2 Crop Diversification and S€ediNg..........c..cccveeireiiierieeiieiieeieesee e enee e 56

3.6 Irrigation systems and rain-fed agriculture.............ccoccoeviereiieniieiieniecie e 59
Chapter 4. Climate Change and Food Security: The Case of Zimbabwe.............ccccccvverurennnen. 61
4.1 TEOAUCTION. ...ttt ettt sttt sa ettt et et est e bt ebesntenaeens 61
4.2 Case Back@round...........cccueeciiiiiiieiiiiiecii ettt ettt enns 61

4.3 Food and agricultural production trends,.............cccueerieriienienieeiienie e 63
A.3.1 MLAIZE....ceeeeeee ettt ettt ettt ettt et sb et et nae et 63

4.3.2 GIOUNANULS. ...ttt ettt ettt ettt sbe ettt e b et e eseesbeebeeanens 65

4.4 Food Availability and FOOd ACCESS.......ceevviieriiiiiieiieeiieieecie ettt 67
441 AVAILADILIEY....evieiieiieiieiieie ettt eaeene s 67

4.4.2 Market and ECONOMIC ACCESS....c..cevuiriiriieniirienienieeienitenie ettt eaeseeens 69

4.5 Conservation Agriculture and Crop Diversification.............cccceevvverieeiieeneeeniieneeennen. 70
4.5.1 FertiliSAtION. ...ccuveiiieiieieeiiesieet ettt ettt nae e saeen 71

4.5.2 Crop Diversification and S€Eding...........ccevveeiierieriiienieeieerie e eaeens 73

4.6 Irrigation and Rain-Fed AgriCulture............ccceeviieiiieiiieniieiiecieeeeee e 75
Chapter 5. Summary, Conclusion and Recommendations............ccccceeeveerienieeniencieeneenneennen. 78
5.1 INEOAUCHION. ...ttt ettt b et sttt et e b enee 78
5.2 Climate Change and FOOd SECUIILY.........ceorviiriiiriiiiieiieeiieieeieeee e 78
5.2.1 Impacts on Food Production and Availability...........cccccceeviiiiiiniieiieniiciiees 79

5.2.2 Climate effects on food access and food pricing...........ccccceeeveevivenieenveneeenneennen. 82

5.3 Climate and Agricultural Adaptation...............cooii e 85
5.3.1 Conservation and climate-smart agriculture............ccceeevveerieeciienieerieenie e 85

5.3.2 Crop diversification and seed USAZE...........cccveriieriieriieriierieeieeeie et esee e 86

5.3.3 Water irrigation and rainfed agriculture.............ccccoevieveiienieniieniecieeeecee e, 88

5.5 Conclusion and Recommendations.............c.eeeereeierieenienienieeieeiesieeie e 91
BiDIO@IAPNY ......eiieiieiiecie ettt et e e sttt e e tbeenbe e taeenteentaeenreenes 94
APPCNAIX Aottt ettt ettt e e et e e b e et e e tbe e bt e taeebaeetaeenbeentaeenseensaeenns 113
APPENAIX Bl ettt e e be e taeetbeebeeesbeeraennbeens 114
APPENAIX Coviiieie ettt ettt e st et e et e e bt e e tb e e taeeabe e beaesbeetaeenbeenbeeesbeesaennreens 115
APPENAIX Dottt ettt e et e st e et e e tbeebeeetaeenteenraeenne 116
APPENAIX Bttt ettt e e e taeebeenaaeenbeeneas 117
APPENAIX Foooiiiiiiiciece et ettt ettt e be et e et e ebeesnaeenreeenaeenns 119

6 | Page



Figures

Figure 2.1: FOOd Security NeXUS. ... .uiietiittitt ettt et e e e e e e e e s eareens 29
Figure 3.1: Cassava: Production and Yield within Mozambique 2015-2017.................... 46
Figure 3.2: Roots and Tubers: Production and harvest area within Mozambique 2015-2017
.............................................................................................................. 47
Figure 3.3: Maize: Production and Yield within Mozambique 2015-2017....................... 49
Figure 4.1: Maize and Production/Yield in Zimbabwe 2015-217...........cccoiiiiiiiiiiinn. 65
Figure 4.2: Groundnuts Yield and Production 2015-2017..........c..ccccceveveiniinniiiininnne.....66
Figure 4.3: Irrigation and Rainfall across Zimbabwe................ccooiiiiiiiiiiiiii i 77
Figure 5.1: Maize Production in Zimbabwe and Mozambique 2015-2017...................... 81
Tables

Table 2.1: Dimensions of Human INSECUTIity..........ocvvuiiiiiiiiiiiii e, 27
Table 3.1: Food Import Aggregate: Mozambique (Tonnage).............cooeviiiiiiiiiininn, 51
Table 3.2: Mozambican Maize import aggregate (TONNAZE)........cocveevueeeveeiieriiienieeieesiee e 51
Table 4.1: Zimbabwean Maize Imports 2015-2017........ooeiiiiiiiiiii e 67
Table 4.2: Zimbabwean Food Import Aggregate (TONNAZe).........ccveevvveereenieeeireeniieereeneeenens 68

7 | Page



Acronyms

AGRITEX Department of Agricultural, Technical and Extension Services

AGRA Alliance for a Green Revolution in Africa

AATF Agricultural Technology Foundation

CIMMYT International Maize and Wheat Improvement Centre

FAO Food and Agricultural Organisation of the United Nations

FEWS NET | Famine Early Warning Systems Network

FRELIMO Frente de Libertagdo de Mocambique (Mozambican Liberation Front)

FSI Food Security Index

GDP Gross Domestic Product

HDI Human Development Index

IITA International Institute of Tropical Agriculture

IMF International Monetary Fund

IAI Integrated Agricultural Survey

IPCC Intergovernmental panel on climate change

MDG Millennium Development Goals

NGO Non-Governmental Organisation

NIS National Institute of Statistics

ORCS Office of the Regional Coordinator

RENAMO Resisténcia Nacional Mocambicana (The Mozambican National
Resistance)

SADC Southern Africa Development Community

SDG Sustainable Development Goals

STATS SA Statistics South Africa

UN United Nations

UNDP United Nations Development Project

UNFCCC United Nations Framework Convention on Climate Change

UNICEF United Nations International Children’s Emergency Fund

USAID United States Agency for International Development

USDA United States Department of Agriculture

WB World Bank

8 | Page




WEMA Water-Efficient Maize for Africa

WEFP World Food Program

WES World Food Summit

WHO World Health Organisation

ZANU-PF The Zimbabwe African National Union-Patriotic Front
ZIM STATS | Zimbabwean National Statistics Agency

ZIM VAC Zimbabwean Vulnerability Assessment Committee

9 | Page




Abstract

Climate change has emerged as a severe security threat which has worsened poverty,
inequality and more importantly sustainable development throughout the global south.
Southern African countries have been especially susceptible to climate change with severe
weather patterns such as drought, land degradation, flooding and severe tropical cyclones that
disproportionately affect poor communities. The effects of the impact of climate change on
development and poor communities is observed with stubbornly high levels of food
insecurity throughout Sub-Saharan Africa and by extension Southern Africa. Changing
climates have forced farmers to undertake drastic measures to produce food for themselves
and their communities with limited external support. In Mozambique and Zimbabwe alone
around 3.5 million and 1.5 million subsistence and smallholder farmers respectively, are
responsible for more than 70% of total food production (FAO 2011, World Bank 2019, INE
2014). This study explores the impact of climate variation and climate change on food
production and food accessibility throughout Mozambique and Zimbabwe through a
person-centred human security approach . The study further complements the challenges of
food security by assessing the response of small-holder farmers in adapting and reacting to
climate change. This study relied substantially on secondary sources such as regional reports,
bulletins and journal articles alongside publications from NGOs, government departments
and international organisations. The data was analysed through thematic and content analysis.
The findings suggest that Mozambique and Zimbabwe remain highly vulnerable to climate
change negatively affecting food insecure communities. Furthermore, while small-holder
farmers have desperately undertaken various methods of adaptation they are unable to cope
with extreme weather patterns. The findings underscore the necessity for interventions aimed
at enabling farmers and vulnerable communities to adapt to climate change or, at the very
least, mitigate its effects. This is crucial for preventing recurrent food and humanitarian

crises.
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Chapter 1. Introduction

1.1 Study Background
At the start of the 21* century global food supply and distribution has improved significantly

with major strides in limiting hunger and food security throughout developing communities.
For many regions, the increase in food supply alongside economic, social, and political
development has decreased the threat of food insecurity due to increased availability in global
food stocks. Within the past two decades these strides in limiting global hunger and
malnutrition have been overshadowed by declining food production due to failing
environmental conditions caused by climate change (IPCC 2018). Climate variation and
climate change are the largest existential threats to food security and supply. Climate change
has increasingly been recognised as a catalyst for continued food and agricultural challenges
throughout Sub-Saharan Africa. Rising temperatures caused by increased greenhouse gas
emissions have led to global temperatures surpassing 1.2°C with concerns that it may reach
1.5°C by 2050. The response to these climate threats as observed by the Intergovernmental
panel on climate change (IPCC) and various other multilateral institutions has raised the
alarm that climate change is a real concern rather than an abstract existential threat (IPCC

2014, IPCC 2018).

The challenges of climate change have cemented changes throughout the globe with the
northern hemisphere experiencing rising temperatures year-on-year records (IPCC 2018). In
contrast, the global south, which struggles with underdevelopment and adaptation, has been
experiencing severe changes in climate beyond individual weather events referred to as
climate variation. The increase in global temperatures follows rising droughts, floods and
severe climate patterns across the southern hemisphere unequally affecting small-holder
farmers who produce food on small agricultural plots for income and subsistence. Within
Sub-Saharan Africa, these small-holder farmers cultivate and provide 70% of the total food
produced (AGRA 2017). The existence of vulnerable communities amid climate fluctuations
has been particularly notable in southern Africa, where regional droughts and sporadic,
devastating weather events have markedly intensified in severity and frequency from 2000 to

2019. (IPCC 2014).

1.1.1 Climate Variation and Food Security
Periodic climate events that shift beyond individual weather events, referred to as climate

variation, are increasing in severity due to global changes in precipitation, wind conditions

and overall temperature (Vermeulen et al 2012). The occurrence of climate variation due to
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global climate change is more likely to increase in frequency and severity as global climate
conditions worsen and atmospheric temperatures increase. Within the global south the
increase in frequency and length of droughts, erratic rainfall, flooding and cyclones are the
most impactful disasters affecting communities and individuals. A useful measurement to
evaluate the scale and impact of climate variation, as noted by the IPCC, is short-term climate
variant events in relation to decadal or long-term climate variant events (IPCC 2012). In
summary, Short-term severe climate-related disasters are measured and compared to
long-term disasters, highlighting a shift in the frequency and severity of climate variation.
Throughout the southern hemisphere, these climate events have shifted from being decadal
events to short-term events, which have manifested in climate events being more severe with

higher frequency.

Southern Africa has emerged as an epicentre for climate variation caused by the rising
temperatures coupled with the El Nifio Southern Oscillation Phenomenon (Kolusu et al
2018). The decade-long patterns of climate variation have shifted from occuring once every
decade to occuring on a yearly, and monthly basis. The impact of these events has
disproportionately impacted underdeveloped communities and culminated with a set of
recurring droughts between 2014-2019 (WMO 2019, FAO 2020, World Bank 2020, SADC
2020). The most prominent of these events is the extended 2014-2020 El Nino drought
period. Throughout this period disastrous events severely threatened human capacity for
survival with declining water supply leading to inhospitable conditions due to limited or
restricted water access for agriculture and consumption. These challenges culminated in the
‘Day-Zero’ crisis in South Africa which was coupled with severe food insecurity and hunger
across regional neighbours, Mozambique and Zimbabwe. [PCC predictor reports highlight
that within the past decade, Southern Africa has been experiencing more frequent, severe, and
prolonged climate variation and disasters impacting millions of agricultural producers who
are reliant on stable climate systems for rainfall and irrigation (IPCC 2014). Throughout the
region, the most obvious climate threat has been variating rainfall. Across Mozambique and
Zimbabwe, rainfall throughout 2015-2017 decreased below 1000mm and 500mm
respectively raising concerns for agricultural producers and equitable water access for

vulnerable communities (WFP 2016, World Bank 2017, Ndlovu et al 20).
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Food security as defined by the World Food Summit in 1996 is when individuals and
communities have reliable physical and economic access to nutritious and healthy food (FAO
1996). The reliance on ensuring access to food security is based on the sustainability of food
systems where the activities of production, distribution, consumption, and disposal of food
products from agriculture are not compromised (FAO 2018, Vermeulen et al 2012).
Throughout rural communities, food system activities such as distribution, consumption and
production are centralised around small-holder agriculture. Small-holder agriculture refers to
agricultural production undertaken on small-holdings usually below two hectares with
cultivation occurring for self-consumption and to supplement household income.
Small-holder farmers often occupy multiple factors of food systems through directly
partaking in distribution, consumption, and production (Vermeulen et al 2012) Small-holder
agricultural producers comprise up to 33 million individuals throughout Southern Africa
alone and are responsible for more than 70% of the region’s food production and availability
(SADC 2020). The concept of food insecurity has emerged as a substantial threat to the
livelihoods and integrity of food systems throughout Southern Africa as continued challenges

of poverty and underdevelopment persist.

Food systems have been under severe strain following increasing climate variation. In
relation to increased climate variation, vulnerable communities who rely on
climate-dependent resources for nutrition are at threat as they rely on stable climate and
rainfall to ensure sufficient food production and cultivation (FAO 2006, Schmidhuber and
Tubelio 2007). Food system stability is vital in the maintenance and development of
subsistence and small-holder agricultural producers reliant on stable production for local
consumption and to supplement household income.When engaging with food systems,
vulnerable communities and individuals embody a diverse array of interconnected interests,
ranging from enhancing living standards to preserving personal and local nutritional levels to
mitigate hunger and malnutrition.n (FAO 2018). Food system stability however is wholly
reliant on sustainable climates where sufficient access to agricultural necessities, such as
water, is not overshadowed by continuous climate variation threatening harvests and food

supply chains.

The declining environmental and food conditions of rural smallholder farmers in ensuring

and sustaining nutritional security throughout Southern Africa is however a unique
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phenomenon. Southern Africa, while mostly arid and dry, has been largely food secure
without significant famines or widespread food shortages during climate shocks and climate
variation (SADC 2016). This is noted with rising production throughout South Africa,
Botswana, and Zimbabwe from 1990 to 2002 in staple food crops. These accomplishments
are attributed to a continual rise in food production following the establishment of
international support systems, namely through the FAO, and co-operation between
neighbouring states and regional organisations (SADC 2016, FAO 2018). This results in a
distinctive trend within food systems in Southern Africa, wherein although much of the
region enjoys food security, less developed countries like Mozambique and Zimbabwe
consistently grapple with food insecurity. Food systems have become less stable throughout
vulnerable communities and states following disastrous climate events. The most affected and
vulnerable states are Mozambique and Zimbabwe due to the intensity of climate events such
as droughts and continual floods. Mozambique is characterised as one of the most vulnerable
states in terms of climate variation. Recurring droughts, cyclones and floods have challenged
development and food production throughout Mozambique and Zimbabwe. The
environmental challenges that arise are widely attributed towards changes in food production,

availability and access following these events.

1.1.2 Vulnerability and Food Insecurity
Small-holder farmers who produce food for sustenance and income are vital in maintaining

individual and community needs of nutrition and health. According to the World Health
Organization (WHO), the decrease in locally produced food production is associated with
deteriorating health conditions, resulting in a rise in malnutrition-related diseases like
anaemia and kwashiorkor. (WHO 2020). A lack of healthy and sufficient food is often the
primary cause for stunting which is an indicator of increasing food insecurity and overall
human development. The focus on insecurity leads to addressing the needs of individuals and
communities about state and regional needs. Individual needs are categorised as having
sufficient resources and the basic means for survival entailing broad human development.
Conversely, state needs pertain to macroeconomic, governmental, and nationwide
policy-driven initiatives (UNDP 1994). These contrasting needs are characterised by different

approaches and questions of vulnerability.

Vulnerable communities are communities that are at high risk of insecurity alongside social

and economic insecurity following disastrous events such as climate shocks and conflict. In
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Southern Africa, vulnerable communities are primarily defined by poverty and face a
heightened risk of food insecurity in the aftermath of calamitous events, often lacking access
to resources or support systems(FAO 2000). Southern Africa from 2015 to 2016 relied on 33
million subsistence and small-holder farmers to provide nutrition for developing communities
(SADC 2016). Small-holder farmers who produce food for both nutrition and as a form of
income are under severe pressure following prolonged drought periods. TThese farmers
encounter substantial vulnerability, operating on small plots of cultivated land, typically less
than 2 hectares, and relying on agriculture for income and fulfilling basic necessities (FAO
2002, Mutami 2016). Cultivation of these small-holdings is also largely for subsistence and
as a basic source of income. The challenges that food producers experience with variant
rainfall have widespread implications regionally, nationally, and locally. Individual needs
arise from requiring healthy variant diets and enough food to maintain a healthy lifestyle
alongside sufficient access to available food stocks (FAO 2006). Local needs are also
impacted by droughts, as diminishing food reserves and reduced production hinder
community access and development. This is significant considering that over 80% of rural
populations across the SADC region depend on food production for income, employment,
and sustenance. (SADC 2016). The impact of climate variation has also presented a challenge
to state and regional needs as governments attempt to limit the humanitarian consequences of

mass food shortages and restrictions following climate variant events.

1.4 Research Questions
The primary research question that this research report addresses is:

e What is the effect and impact of erratic rainfall, rising temperatures and variating
climate conditions, on food systems and food production throughout Mozambique and

Zimbabwe?
In conjunction with the primary research question several sub-questions are also addressed

e What is the different impact of droughts and climate shocks on subsistence and
small-holder agriculture?

e How have rural food producers responded to climate variation?

e What impact has government and international programs had on food production

throughout climate change disasters?
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1.5 Research Rationale
The purpose of this study is to explore the impact climate variation has on food security by

exploring food production and access during climate variant periods. In undertaking this
study, the focus is largely attributed to small-holder food producers who are the primary food
producers throughout Mozambique and Zimbabwe. This is because small-holder farmers are
the most susceptible to fluctuating temperatures and changes in rainfall patterns(FAO 2016,

INE 2014, SADC 2016).

1.6 Methodology

1.6.1 Research Design
The roadmap for the research addresses several themes in order of occurrence. In exploring

the impact of climate variation on small-holder producers, and its effects on food security, the
analysis of the aforementioned variables explore the predetermined themes of food
production, food access and adaptation. In approaching the response from small-holder
farmers the themes of conservation and climate-smart agriculture and water irrigation and
rain-fed agriculture are utilised to provide a grounded approach in addressing the research
questions. Production and access as a theme address the impact of climate variation on food
security by exploring food availability, agricultural production and market access through

imports and food pricing.

Conservation and climate-smart agriculture alongside water irrigation and rain-fed agriculture
address the response from smallholder farmers on climate variation and how these
communities approach food insecurity caused by climate variation and the impact on

production and access.

1.6.2 Data Gathering and Analysis
This study undertakes a qualitative approach to exploring secondary sources. The secondary

sources employed originate from government publications, journal articles, books, situation
reports and visual documentaries. The primary sources utilised included situation reports
from UN-affiliated organizations like the FAO, WFP, and regional offices, as well as
government commissions and publications such as the Zimbabwean Vulnerability
Assessment Committee and the Mozambican Vulnerability Assessment Committee. In
gathering information, some statistical data through the CGAP Mozambican Smallholder
Household Survey was employed in gathering information regarding production numbers and
household cultivation in Mozambique. In terms of the smal-lholder household survey the

CGAP undertook an annual survey of 3979 small-holder households throughout Mozambique
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in 2015/2016. The gathering of data from the Small-holder household survey primarily
focussed on the variables of homegrown agricultural cultivation. In analysing and interpreting

the data from the surveys SPSS and STATA were used, respectively.

Analysing data from the aforementioned sources pertained to document and content analysis
exploring several predetermined themes. The themes that the research presents are economic
production and access trends, conservation (climate-smart) agriculture, crop diversity, water

irrigation and rain-fed agriculture.

Economic production and access pertain to the production and pricing of food as
measurements of availability and access. Conservation and climate-smart agriculture is
measured through the usage and import of fertilisers, crop diversification and the use of
seeds. Water irrigation and rain-fed agriculture refer to how water resources either through

rainfall or irrigation systems are employed in relation to small-holder agricultural production.

In exploring the themes of access and availability, conservation agriculture, crop diversity,
water irrigation and rainfed agriculture content and document analysis were employed.
Document analysis is employed in identifying recurring structural and social themes through
analysing policy reports, journal articles, situation reports books, and information-based
articles. Data was gathered and analysed in order from food production and access linked to

the follow-up themes of adapting to changing conditions.

1.6.3 Case Studies
In exploring climate change and food security the case studies of Mozambique and

Zimbabwe are analysed. Case studies are defined as a detailed examination of a phenomenon
or historical event to develop or test historical explanations that may be generalizable with

differing events (George and Bennett 2005, Lamont 2015).

In addressing the historical phenomena of the 2015-2017 ENSO drought and rainfall
phenomenon, Mozambique and Zimbabwe are the explored cases. The factors contributing to
case study selection and analysis utilised a ‘most similar’ approach. The ‘most similar’
approach explores similar characteristics of each case and analyses it regarding an
overarching event or phenomenon (George and Bennet 2005). Both cases are similar in
experiencing widespread regional climate events, namely drought and flooding, alongside
being highly reliant on small-holder agriculture for food production. Zimbabwe and
Mozambique are also considered some of the most vulnerable Southern African states

regarding both food security and climate variation (FAO 2016). These cases also experience
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high levels of underdevelopment and informal employment leading to more small-holder

agricultural reliance.

1.6.4 Variables and Measurements

Dependent Variable
The dependent variable that is identified is the occurrence of food insecurity through the

limitations surrounding availability and accessibility within food systems. The variable of
food security throughout the study is focussed largely on the production and accessibility of
food however does consider sub-measurements of utilisation. The measurements of food

security are as follows.

e Production and availability of food through agricultural tillage, food imports and crop
production

e Access to food through pricing and market distribution.

e Utilisation in line with availability and access to food as an indicator which focuses
on health issues that arise with a lack of access and availability such as developmental
stunting.

e Stability of food systems through the livelihoods of individuals.

The main measurement this study focuses on is how production and production systems
contribute to sustaining livelihoods and food security. Utilisation as a measurement is aimed
at exploring factors and impacts of production. Accessibility is a secondary factor that needs
to be measured as food markets and financial systems have a strong relationship and impact
on production systems. The connection between financial systems and food markets is
highlighted, particularly in terms of the significance of distribution and trade within food
systems. These factors are interdependent, as highlighted throughout the literature presented.
Therefore, when considering food security as a dependent variable, it is essential to explore
these factors, while stability and utilization serve as secondary measurements.

Independent Variable

The independent variable that this report addresses is climate variation due to climate change.

In measuring the independent variable, the following considerations were undertaken.

e Rainfall patterns and precipitation
e Periods of rising temperatures and dry spells
e Localised flooding and localised droughts

e Regional El Nino-related droughts
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1.7 Report structure
The structure of the undertaken research focuses on an interrelated set of chapters and

research with each using either a singular or combination of research elements as discussed.

This leads to three primary components of the case study chapters namely production trends,

market and economic access and adaptation and mitigation.

Introduction and background: This chapter provides a background of the research
report alongside outlining key concepts employed in the report. The chapter also
assesses existing literature on food security, sustainability, human security, and the
relationships with climate variation.

Literature Review and Theoretical Concepts: This chapter outlines the framework of
human security and aligns the theoretical concepts with food security and climate
variation. This chapter outlines the framework of human security and aligns the
theoretical concepts with food security and climate variation. The chapter further aims
to link human security approaches with the concepts of food security and climate
variation. The chapter also assesses existing literature on food security, sustainability,
human security, and the relationships with climate variation.

Climate Change and Food Security: The Case of Mozambique: This chapter presents
and explores the findings of food production, access, and agricultural adaptation
throughout 2015-2017 in Mozambique.

Climate Change and Food Security: The Case of Zimbabwe: This chapter explores the
case study of Zimbabwe from 2015 to 2017. This chapter addresses the impact
climate variation has had on crop production and the response to climate variation.

Summary, Conclusion and Recommendations: This chapter concludes the research
report by comparing and analysing the findings of both case studies. The chapter also

presents concluding remarks and future research recommendations.
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Chapter 2. Literature Review and Theoretical Framework

2.1 Introduction
The concept of human security became prominent after the Cold War culminating in the 1994

Human Development Report where the UNDP developed a comprehensive approach to
individual and community threats. The concept of human security arose within the context of
various multidimensional humanitarian challenges which remained unaddressed affecting
vulnerable communities. Recurring humanitarian crises such as continued hunger, poverty,
rising ethnic conflict and economic challenges guided multilateral and national engagements
with the well-being of marginalised and vulnerable communities. The Human Development
Report established official guidelines and humanitarian challenges that non-state actors and

international organisations need to explore in addressing humanitarian threats

. Throughout the 1990s as the military tensions of the Cold War subsided a wide array of
conflic