Lived experiences of an integrated
adaptation project: lessons for
adaptation programming in Tanzania

By

Marta Gaworek-Michalczenia

Submitted in accordance with the requirements for the degree of Doctor
of Philosophy

University of Leeds
Earth and Environment

January 2024



Declaration of Authorship

The candidate confirms that the work submitted is her own, except where work which
has formed part of jointly authored publications has been included. The contribution
of the candidate and the other authors to this work has been explicitly indicated
below. The candidate confirms that appropriate credit has been given within the

thesis where reference has been made to work of others.

The publication M.F. Gaworek-Michalczenia, S.M. Sallu, M. Di Gregorio, N.
Doggart & J. Mbogo: Evaluating the impact of adaptation interventions on
vulnerability and livelihood resilience, Climate and Development, 14(10) - is

included as chapter 4 of this thesis.

The conceptual underpinnings and research design were agreed by all authors. The
framework and methodological design were led by the candidate. The candidate
performed the data collection and full analysis and created all figures and tables.
Secondary data was also used collected by the project partners. The text and
findings were written up by the candidate, with contribution from S.M Sallu and M.Di
Gregorio. Editorial text editing and revisions were undertaken by all authors, led by

the candidate.

This copy has been supplied on the understanding that it is copyright material and
that no quotation from the thesis may be published without proper

acknowledgement.
The right of Marta Gaworek-Michalczenia to be identified as Author of this work has
been asserted by her in accordance with the copyright, Designs and Patents Act

1988.

© 2024 The University of Leeds and Marta Gaworek-Michalczenia.



Acknowledgements

Writing these acknowledgements gives me the opportunity to express my gratitude

to those who contributed to this work becoming a reality.

| want to start with my supervisors Susie and Monica. Susie, you have been a
wonderful supervisor. Thank you for giving me the opportunity to do this PhD in the
first place. You saw something in me that | could not see myself. You then took me to
Tanzania for the first time. You invited me to your world and shared with me your
story so closely intertwined with the Tanzanian culture and landscapes. You made it
so easy to trust, which allowed me to open up to you in hard times and turn to you
for advice, assistance and comfort. Monica, you have been an incredible mentor. You
had the right advice at the right time that kept me sane. | could always trust your
judgment and rely on your wisdom to make complex issues so very accessible. |

appreciate you always valuing my work higher than | could do myself.

To my founders for providing generous funding under the ESRC White Rose

Collaborative Studentship.

| thank two organisations of TFCG and ONGAWA for your assistance and friendship.
| learned a lot from our collaboration and grew as a researcher and a person

because of you.

To the Tanzanian people everywhere my fieldwork took me to: my wonderful Swabhili
teacher Dr. Focas Nchimbi; Passionist’s Father's staff and guests, especially Fr
Aloysis for your kindness and sense of humour; the Muheza District Council with
some incredible members of staff, especially Mr Sylvester Mzirai; my amazing
research assistant Kajiru who always made me laugh; all the market’s fruit and veg
sellers; all 'bajaji', bus and taxi drivers; two Chinese teachers Ana and Nyororo who
became my neighbours and friends; all restaurant and street food venders, including
that guy who put a chicken head in my order; the generous and skilled Massai
people who took me on the most breath-taking trek in the foothills of Kilimanjaro; my
American dada Kaia whom | shared with the most of my PhD struggles. Finally, to

the people of the East Usambara Mountains for the unforgettable 7 months we



shared together. Thank you all for your patience and for letting me into your world.

Your lives and your stories are part of me forever.

To my mother for showing me the love of reading. | will always remember you with a
book in your hand. To my father, for having once the small bookshop in Krakow,
where | spent hours as a child looking at the pictures of the faraway lands in the

books that no one could afford to buy.

Last but not least, to my partner Rafael and my daughter Gaia. You both have
changed my life. Rafael, | met you just 6 months before | started this PhD. How little
we knew what a hell of a journey that would be. Thank you for sticking with me, for
cooking, looking after Gaia, re-decorating the house, cutting the grass, cleaning -
simply doing everything | could not do at times because ‘| was doing my PhD’. Gaia,
you arrived in our lives in the midst of this PhD and in the middle of a global
pandemic. You instantly filled a huge hole in our hearts, we didn’t even know we had.
You both allowed me to pull myself together and push through the darkest of times.

Thank you for that.



Abstract

The implementation of adaptation projects is often confined by project boundaries
and limited by time and funding, leading to a focus on technical solutions. However,
vulnerability extends beyond these constraints, necessitating new forms of research
and learning, such as examining lived experiences of adaptation projects. Embedded
in a research-practitioner collaboration, this thesis incorporates elements of reflexive
learning to investigate the lived experiences, implications, and lessons learned for
adaptation programming from a collaborative integrated project in rural Tanzania.
Employing an interdisciplinary mixed-methods approach involving 291 households
survey and ethnographic data from 60 narrative interviews, 31 semi-structured
interviews and participant observation, the thesis combines traditional objective
evaluation approaches with subjective accounts to generate learning for adaptation

programming.

Findings are presented in three empirical chapters. The first results chapter
assesses vulnerability and resilience in the context of project implementation.
Through research-practitioner collaborative learning, an innovative framework and
methodology is developed, which deepens monitoring and evaluation processes by
revealing how projects influence different dimensions of livelihood resilience. A
second analytical chapter explores the lived experiences of the adaptation project in
a biodiversity hotspot, highlighting how historical legacies seeping into project design
and implementation inhibit learning and reinforce ‘repackaging’ of conservation as
adaptation. The final analytical chapter employs public policy theory to show that
technologically and politically inappropriate projects cannot be institutionalised in

policy unless local knowledge and experience are considered.

The examination of lived experiences of projects redefines adaptation as a reflective
learning process within individuals and institutions. The thesis observed a varied
understanding of vulnerability, with more compassionate perspectives emerging at
the individual level rather than the institutional level. This implies that the root causes
contributing to these issues might be situated at higher programmatic levels, such as
donors. Furthermore, the thesis highlights that the design and execution of projects

are indeed bound to specific spatial and temporal frames. Although these constraints



may be easier to control, they typically do not align with the lived experiences of local

communities, leading to maladaptive outcomes.
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Chapter 1 - Introduction

1.1 Why study lived experiences of adaptation projects?

Adaptation is defined as ‘the process of adjustment to actual or expected climate and
its effects, in order to moderate harm or exploit beneficial opportunities’ (IPCC, 2023:
2). The implementation of adaptation often occurs through 'projects,' a practice
referred to as the 'projectisation' of adaptation in the climate adaptation literature
(Eriksen et al., 2021; Mikulewicz and Taylor, 2020). Adaptation projects are
proliferating, especially in the developing world, and this trend is expected to
continue as funding for adaptation increases. For instance, public finance allocated
for adaptation witnessed a 35% surge between 2015 and 2018, reaching an annual
average of $30 billion (Buchner et al., 2019). Although this falls short of the $100
billion pledged for adaptation in the Paris Agreement (UNEP, 2018), the current
funding level has already facilitated the execution of thousands of adaptation

projects globally (Mills-Novoa, 2023).

However, this approach to implementing adaptation through projects has significant
drawbacks. Adaptation projects, characterised by well-defined boundaries, limited
time frames and funding, and frequently framed to ‘reduce vulnerability’ and
‘increase resilience,’ tend to view adaptation as a technical problem requiring
technical solutions. Consequently, anything that happens beyond these technical
boundaries often remains overlooked (Nightingale et al., 2020). Yet vulnerability is
inherently contextual, shaped by complex socio-political and economic relationships
(Adger, 1999; Kelly and Adger, 2000; Dilling et al., 2015). A lack of understanding of
the vulnerability context and focusing solely on technical adjustments may lead to

negative externalities and maladaptation (Eriksen et al., 2021; Schipper, 2020).

Furthermore, adaptation is an ongoing process of continual adjustment (IPCC,
2023), making it impossible to define any form of adaptation success within the
confines of a project's boundaries (Mills-Novoa, 2023). If successful adaptation is to
be achieved, it will not occur within a single programme or project cycle (Dilling et al.,

2019). However, existing project evaluation methods and tools are often constrained



within such boundaries, predominantly focusing on whether the project plan was

fulfilled rather than assessing the overall soundness of the plan from the outset.

These limitations highlight the importance of a new approach to studying adaptation
projects. By engaging with the lived experiences of these projects and understanding
the processes by which adaptation is attempted, we can gain deeper insights into the
real-world impacts and complexities of adaptation efforts. This approach can help
uncover the broader socio-political and economic contexts that shape vulnerability
and inform more effective and holistic adaptation strategies. Therefore, studying the
lived experiences of adaptation projects is crucial for advancing our understanding

and practice of climate adaptation.

This thesis addresses these considerations by embarking on a learning journey to
study the lived experiences, implications, and lessons learned from a collaborative,
integrated adaptation project in rural Tanzania in real-time. Using an interdisciplinary
mixed-methods approach, which includes survey data and ethnographic immersive
fieldwork, the thesis aims to combine traditional ‘objective’ evaluation methods with
‘subjective’ accounts (Jones, 2019)%. This approach highlights the diversity of voices,
differential meanings, and varying goals of the project stakeholders to generate
valuable insights for adaptation programming. The thesis delves deeply into the
processes of the adaptation project to unpack the stakeholders’ lived experiences,
the project's implications, and the lessons derived from this learning journey. By
processes, | do not refer to the mechanics of planning and implementation or its
programmatic details, but rather the substantive actions that contribute to
vulnerability reduction and building resilience (Eriksen et al., 2021; Forsyth, 2018;
Taylor et al., 2022). Learning about the project adaptation processes and

implications through the lens of those who experienced it, is the purpose of this

L In this thesis, | adopt Jones's (2019) classification of assessment methods into 'objective’ and
'subjective’ categories. It's important to clarify that | refrain from passing judgment on the actual
'objectivity’ of methods such as index-based assessments or other quantitative frameworks, as
opposed to personal accounts and narratives that are considered more subjective. Additionally, | do
not intend to assign any hierarchical value suggesting one method is more 'scientific' than the other.
Rather, my focus is on highlighting the contrast between these approaches and advocating for the
recognition of subjective evaluations as valuable contributors to our understanding of vulnerability and
resilience and insightful forms of producing knowledge about the lived experiences of adaptation
projects. Further explanation on this is available on page 22-23.



thesis. This PhD therefore embodies aspects of reflexive learning, developed
inductively during a research-practitioner collaboration that is an integral part of this
study. By integrating both objective evaluations and subjective narratives, this
research aims to provide a more comprehensive understanding of adaptation efforts

and inform more effective and holistic adaptation strategies.

1.2 Academic-practitioner collaboration in Tanzania

During this PhD, an opportunity arose to engage in such real-world learning through
an academic-practitioner collaboration. The collaboration refers to a consortium
consisting of two non-governmental organisations (NGOs), academics and a local
district council of Muheza in Tanzania that was created to implement an integrated
adaptation project called ‘Integrated Approaches for Climate Change Adaptation in
the East Usambara Mountains’. It was a 4-year adaptation project funded by the
European Union’s Global Climate Change Alliance. The project was implemented by
ONGAWA, a Spanish NGO specialising in water engineering, the Tanzania Forest
Conservation Group (TFCG), a Tanzanian forest conservation NGO, together with
local government staff from Muheza District Council. The adaptation project is
referred to in this thesis as integrated because it was a multi-intervention project
consisting of many activities focused on building livelihood resilience and reducing
vulnerability in the region (ONGAWA, 2013). As the University of Leeds was the
research associate on the project, the opportunity arose to contribute to the project
monitoring and evaluation (M&E) processes and follow the project in real-time, at
intervals, to explore the lived experiences, implications and lessons learned for

adaptation programming from this integrated project implemented in rural Tanzania.

Tanzania provides an excellent country case in which to explore the lived
experiences of adaptation projects in their real-life contexts for a variety of reasons.
Firstly, Tanzania is a developing country with a long history of presence of
development aid agencies and actors, particularly notable in the field of natural
resource management. Environmental programmes in Tanzania have been primarily
managed and funded by foreign agencies, predominantly international non-

governmental organisations (INGOs), in collaboration with international development



agencies and the Tanzanian government (Levine, 2002). Consequently, Tanzania's
adaptation projects often involve the same set of actors and organisations that have
been involved in broad variety of community-based natural resource management
projects over the past three decades, exhibiting a varied track record of results
(Brockington and Wilkie, 2015).

Secondly, Tanzania's adaptation strategies tend to portray climate change as
primarily an environmental issue. For instance, the National Climate Change
Response Strategy 2021-2026 (NCCRS) and the National Adaptation Programme of
Action (NAPA) recognise that recurrent droughts and/or prolonged heavy rainfall in
various parts of Tanzania threaten the country's food production, leading to hunger
and water scarcity (URT, 2007; URT, 2021). Although not comprehensively covering
all economic sectors, vulnerability in the reviewed sectors is mainly presented as
determined by biophysical hazards. For example, vulnerability in the agriculture
sector lies in unpredictable rainfall, in forestry due to deforestation and
desertification, in the water sector because of decreased/increased runoff in rivers,
encroachment to streams and water pollution, and in land use due to soil erosion
and degradation, among others. Critical voices have previously highlighted the overly
simplified representation of climate change adaptation issues in government
documents that may create disconnect between international and national
discourses and local realities (Smucker et al., 2015). Similar, concerns were also
reported in the advent of climate change mitigation projects in Tanzania such as
REDD+ (Beymer-Farris and Bassett, 2013; Massarella et al., 2018).

Thirdly, similar to many other developing countries, Tanzania grapples with policies
and strategies awaiting translation into actionable plans (Shemdoe, 2013). There is
significant uncertainty about how the implementation of adaptation measures will
unfold on the ground. Despite the high expectation for local governments to play a
pivotal role in delivering adaptation strategies and mainstreaming adaptation into
local development plans, they often lack guidance, executive power, or funding to do
so (Shemdoe et al., 2015; Pilato et al., 2018). In the absence of central government
guidance, the prevalent tendency is to rely on donor-funded projects. However, these
projects frequently suffer from sustainability issues, with engagement diminishing

soon after the funding concludes.



These three aspects make Tanzania a compelling case for exploring lived
experiences of adaptation projects, within a developing country, with the view to
harness lessons learned during the research-practitioner collaboration to support
future projects design and implementation and broader adaptation programming

beyond this case.

1.3 Research aim and objectives

The overarching aim of this research is to explore the lived experiences, implications
and lessons learned for adaptation programming from a collaborative integrated

adaptation project in rural Tanzania.

The following three research questions emerged inductively from the ethnographic
fieldwork that followed the project in real-time. These research questions correspond
with three empirical chapters of this thesis. When consolidated, the insights gathered

from individual research questions collectively contribute to achieving this study aim.

RQ1: How can projects achieve their objectives of reducing vulnerability and
strengthening resilience and how can their differentiated impacts on both be

assessed?

RQ2: How do specific local contexts influence project adaptation processes, design

and implementation?

RQ3: How does participation impact adaptation mainstreaming into policy at local

levels?

1.4 Thesis and chapter structure

Chapter 2 explores the broader literatures on adaptation, vulnerability and resilience
that informed the arguments presented in this thesis. The literature review first

presents different interpretations of adaptation in adaptation policy and practice that



influence how projects are framed, planned for and executed. Then it explores the
main actors, narratives and modes of adaptation projects. It progresses to discuss
instances when adaptation leads to maladaptation and the possible drivers of that

identified in the literature and relevant to this thesis.

Chapter 3 outlines the approach | have taken to research design and methodology. |
first present the research approach, which is influenced by the research-practitioner
collaboration. Then, drawing on mixed methods research design theory, | situate my
research in the research-practitioner collaboration using a framework of Embedded
Design (Creswell and Plano Clark, 2011). | then introduce the case study of the
integrated adaptation project in the East Usambara Mountains before providing
details on my data collection strategies and data analysis, which includes information
on methods used, sampling strategies and ethical considerations. Finally, | present

some challenges | encountered during my fieldwork.

Chapters 4, 5, 6 are the main analytical chapters of this thesis. | have written these
three chapters as standalone pieces of research, in a format of academic papers.
This thesis was adapted from a paper-based thesis into a traditional monograph at a
very late stage of this research. However, | have made every effort to ensure these
individual chapters work together as building blocks that develop the thesis story and
the arguments | put forward. They follow the structure of academic papers, beginning
with an introduction section that frames the research problem and identifies the gap.
Each analytical chapter uses a different conceptual lens and so this is unpacked
through a literature review. The specific methods taken in each chapter are also
outlined, along with case study information where required. This is followed by

results and discussion. A short conclusion then brings the main themes together.

Chapter 4 on evaluating the impacts of adaptation interventions on vulnerability and
livelihood resilience focuses on research question one. | ask how development
practitioners can best achieve their objectives and understand their programmatic
contributions to reducing vulnerability and building livelihood resilience. | use a
conceptual framework of livelihood resilience proposed by Speranza et al. (2014)
and combine it with an innovative methodology grounded in BACI design (Before-

After-Control-Impact) to develop an evaluative framework that allows to assess



empirically adaptation projects’ contributions to households’ capacities (buffer
capacity), and the societal processes (self-organisation and capacity for learning)
that are the component parts of livelihood resilience. | then apply the framework to
evaluate the impacts of the integrated adaptation project on vulnerability and

livelihood resilience.

Chapter 5, on the narratives of climate change adaptation in global biodiversity
hotspots, focuses primarily on research question two, and unpacks the links between
climate adaptation narratives produced by the adaptation project stakeholders and
the specific biodiversity hotspot context. Using environment and development
narrative theory (Roe, 1991) and ethnographic description, | explore how historical
legacies seep into the project design and implementation, perpetuating historical
injustices along the way. Across the results and discussion, | look at the implications
of such ‘repackaging’ of conservation as adaptation on local (mal)adaptation

prospects.

Chapter 6, unpacking bottom-up adaptation mainstreaming and local participation in
policy processes, looks predominantly at research question three. It uses a public
policy theory of Kingdon (1995) to study the role of local communities in adaptation
mainstreaming processes into district planning during the adaptation project
implementation. By expanding Kingdon’s theory to include bottom-up processes in
policymaking, | unpack local communities’ inclusion/exclusion in problem, policy and
politics streams and the implications for opening ‘windows of opportunity’ for effective
policy mainstreaming. In discussion and conclusions, | reflect of what it would mean

in practice to engage with the reconceptualised framework of Kingdon.

Chapter 7 and 8 bring the findings from chapters 4, 5, and 6 together and show how
they collectively contribute to achieving this thesis aim. In Chapter 7 | do that by
identifying 5 core themes and through them | critically explore the lived experiences,
implications and lessons learned for adaptation programming from the integrated
adaptation project. In chapter 8 | lay down this thesis contributions in a more
comprehensive way than | do below in this introductory chapter. | also present 5
lessons for development practice engaged in adaptation programming derived from

this research.



1.5 Main Contributions

This thesis created methodological, theoretical, empirical and practical contributions.

The methodological contribution of this thesis is presented in chapter 4. This chapter
contributes to the adaptation monitoring and evaluation literature. Through the
research-practitioner collaboration | developed a comprehensive monitoring and
evaluation framework based on a robust BACI (Before-After-Control-Impact) study
design. Moreover, | showed how to operationalise the framework using a statistical
modelling called difference-in-differences method. This methodological advancement
facilitates a more profound understanding of the dimensions of livelihood resilience
affected by projects and the specific ways in which these impacts manifest. This
methodological insight is particularly valuable for practitioners and evaluators
engaged in the design and assessment of projects aimed at enhancing livelihood

resilience (and vulnerability to a lesser extend).

This thesis also created a theoretical contribution that adds to the literature on
adaptation governance and mainstreaming. The novel elements introduced in the
theoretical framework presented in chapter 6, drawn from Kingdon (1995), offer a
foundation for potentially redefining the significance of bottom-up processes and the
involvement of local communities in the formulation of adaptation policies at local
level. This chapter engages in critical discussions regarding projects’ and policy
sustainability, underscoring the constraints inherent in the mainstreaming processes

when solutions are not guided by local knowledge from the outset.

Empirical contribution of this thesis is built from chapter 5. This chapter contributes to
both adaptation and conservation projects literature, particularly in biodiversity
hotspot’s locations. Although the literature on biodiversity hotspots is beginning to
address adaptation, it frequently neglects the aspect of human vulnerability. Thus,
the inclusion of the lived experiences from a climate adaptation project within a
biodiversity hotspot introduces a diverse case study to this scholarly literature,

offering a noteworthy empirical contribution.



Each empirical chapter in this thesis makes a tangible practical contribution. Chapter
4 specifically adds value by developing a monitoring and evaluation framework
applicable to the international community, including donors and development
practitioners. This framework is instrumental for those engaged in the
implementation and evaluation of adaptation and resilience projects. In Chapter 5,
the focus on human adaptation efforts in biodiversity hotspots brings attention to the
risk of perpetuating historical injustices in the design and implementation of
adaptation projects in these regions. This insight highlights the potential for
maladaptation, presenting another practical contribution. Furthermore, Chapter 6
engages in critical discussions on adaptation projects and policies sustainability. It
underscores the limitations of mainstreaming processes when not guided by
participatory processes and local knowledge from the outset. This emphasis on the
importance of incorporating local insights, contributes practically to the design of

projects.

Together, five broader lessons for development practitioners are derived from this

thesis, which are presented in chapter 8, and summarised here:

1. Vulnerability: Prioritise understanding and addressing the vulnerability of
local livelihoods, considering the complex interplay of environmental, social,

political, and historical factors.

2. Participatory Design: Implement adaptation projects through participatory
processes, allowing communities to discuss potential trade-offs and ensuring

their involvement in planning to prevent maladaptive outcomes.

3. Equitable Burden Sharing: Ensure local communities do not unfairly bear
the burden of climate policies by providing visible and sustainable short-term

benefits alongside long-term environmental management goals.

4. Reflective Approach: Consider both intended and unintended outcomes of
adaptation projects by recognising and addressing structural inequalities and
socio-political factors in order to enhance project accountability and

effectiveness.



5. Link Ecology and Livelihoods: In biodiversity hotspots, integrate ecological
and livelihood resilience through addressing historical conservation legacies
and climate change vulnerability simultaneously to support local communities

sustainably.
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Chapter 2 - Literature review

2.1 Introduction

This thesis aims to explore the lived experiences, implications and lessons learned
for adaptation programming from a collaborative integrated adaptation project in rural
Tanzania. The motivation behind this aim stems from the recognised need for more
immersive qualitative research supporting adaptation projects and engaging with the
lived experiences of projects on the ground rather than solely looking at project
outcomes. This aim was also motivated by the research-practitioner collaboration to
generate learning for adaptation projects’ design and implementation and adaptation

programming more broadly.

This chapter introduces the main literatures and theories that form the basis for the
arguments presented in this thesis. | first introduce different approaches to
adaptation that have influenced the adaptation policy and practice. Subsequently, |
summarise the dominant ‘regime’ of doing adaptation, including the actors,
narratives and framings, and different modes of adaptation interventions — top-down
vs bottom-up. This review then progresses to discuss maladaptation and its drivers,

relevant to this thesis.

2.2 Different interpretations of adaptation

In 1992, the global community recognised climate change as a significant
environmental issue, primarily addressing it through the reduction of greenhouse gas
emissions. The United Nations Framework Convention on Climate Change
(UNFCCC) was established to facilitate this approach. However, challenges in
reaching binding agreements on emission levels and the realisation that mitigation
alone may not suffice prompted a shift towards exploring alternatives. Emerging
evidence suggested that adaptation strategies were necessary alongside mitigation
efforts. This shift in perspective led to a broader political agenda advocating for
approaches that not only mitigate environmental changes but also enable adaptation
(Hug et al., 2004).

11



Since then, the adaptation discourse has been operating at several different and
seemingly contested levels. Adaptation moved from being conceptualised as the
‘adjustment’ to climate stimuli through to the vulnerability and resilience discourse,
and the transformation discourse. The interpretation of these discourses remain
nevertheless ambiguous within and between the climate change and development
arenas, where most climate adaptation projects are situated (Ayers and Dodman,
2010; Arnall et al., 2014; Eriksen et al., 2015; Pelling et al., 2015).

The ambiguity arising from various interpretations of adaptation also influences
projects’ design and implementation on the ground. To understand the challenges,
several aspects merit attention. Drawing from my literature review, | summarise
these aspects below, organised under three broad categories: 1) understanding

adaptation, 2) doing adaptation, and 3) maladaptation.

2.3 Understanding adaptation

According to Smit et al. (2000) differences in interpretations of adaptation revolve
around questions like 'adapting to what?' — encompassing climate change, change
and variability, or just climate — and 'who or what adapts?' — which could pertain to
individuals, social or economic sectors, practices and processes, or system
structures. He also asked, ‘how does adaptation occur?’ — hinting that adaptation

refers to both the process of adaptation and to the resulting outcome or condition.

Bassett and Fogelman (2013) identified three distinct interpretations of the
adaptation concept in the climate change literature: 'adjustment’, 'reformist’, and
'transformative adaptation'. Each of the three approaches implies different strategies
for reducing vulnerability. Although the paper is a decade old, | find it very relevant,

especially in showcasing the evolution of the adaptation discourse over time.

The 'adjustment' approach regards climate impacts as the primary cause of
vulnerability, focusing on responses to climate change rather than underlying social
factors contributing to vulnerability. This perspective was largely influenced by the
natural hazards scholars (e.g. Burton et al., 1993) and featured in early

Intergovernmental Panel on Climate Change (IPCC) assessment reports, which
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defined adaptation as 'adjustment in natural or human systems in response to actual
or expected climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities' (IPCC, 2007a: 870). Vulnerability, in this context, refers to
'the degree to which a system is susceptible to and unable to cope with adverse
effects of climate change including climate variability and extremes' (IPCC, 2007a:
869). Thus, ‘adaptation to what’ has been interpreted here as adaptation specifically
to climate change, without considering underlying drivers of vulnerability, often
stemming from development needs (Ayers and Forsyth, 2009a). Bassett and
Fogelman (2013) found that the adjustment approach was by far the most influential
and was presented by 70 per cent of authors in leading global change journals
reviewed at that time. Consequently, this outlook has created a policy context
characterised by mainly scientific, technical, and environmental perspectives, where
adaptation is primarily centred around technology and measures like building
seawalls, early-warning systems, drought resistant seeds, irrigation schemes or

planning trees.

In contrast, other approaches emerged that have considered vulnerability to be
highly context-dependent, advocating for more significant systemic changes,
sustainable development and societal transformation as the most effective ways to
reduce vulnerability and enhance adaptive capacity (Schipper, 2007; Pelling et al.,
2015; Watts and Bohle, 1993). The goal of vulnerability analysis here is 'to identify
the active processes of vulnerability production and then to identify which are
amenable to redress' (Ribot, 2010: 61). These processes can vary from economic
disparities to inadequate representation in decision making, insufficient rights, and
unjust historical processes leading to current vulnerabilities. This understanding,
identified by Bassett and Fogelman, (2013) as 'reformist' or 'transformative
adaptation’, emphasises overcoming social structural barriers to vulnerability

reduction.

Few et al. (2017) suggests that two approaches exist to conceptualising adaptation
as transformation in the literature. The first approach is referred to as
‘transformational adaptation’ and argues that ‘incremental’ or ‘adjustment’ adaptation
that seeks to modify existing human-environment relations will be insufficient for

society to manage the consequences of climate change (Dilling et al., 2015; Pelling
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et al., 2015). According to this approach, more fundamental changes are necessary
in how people utilise resources, where and how people live, and what systemic
limitations are imposed on peoples’ agency. The second approach, called
‘transformative adaptation’ holds that adaptation requires challenging the relations of
power and the socio-political constrains that create vulnerability in the first place. The
focus here is on social justice and the vulnerability of more marginalised groups with
least secure access to resources (Eriksen et al., 2015b; O’Brien, 2012). This
approach is also aligned with a critique of the ‘development as usual’ adaptation
paradigm (Eriksen et al., 2015a), asking whether adaptation measures are merely
incremental adjustments or whether they should influence current development
pathways towards more transformational paradigm shift (e.g. Nagoda, 2015). The
literature from which the arguments presented in this thesis are drawn is more

aligned with the latter approach to adaptation.

The third and final approach to adaptation identified in the literature, not discussed
by Bassett and Fogelman (2013), is understanding adaptation in the context of
resilience. Since the beginning of the century the approaches of ‘adjustment’ to
climate change gradually moved away from the concept of vulnerability to privilege
the concept of resilience instead (Weichselgartner and Kelman, 2015). Resilience
has its origin in ecology and has mostly been discussed in terms of the capacity of
ecological or bounded socio-ecological systems to respond to and adapt to adverse
conditions (Holling, 1973; Folke and Gunderson, 2010; Folke, 2006). This ecological
context was subsequently important for transplanting the concept to climate change
discourses. The 2007 IPCC assessment report defined resilience as: ‘the ability of a
social or ecological system to absorb disturbances while retaining the same basic
structure and ways of functioning, the capacity for self-organisation and the capacity
to adapt to stress and change’ (IPCC, 2007a: 880).

Adaptation could also be seen as part of resilience, where resilience capacity is
described as a combination of: (i) shock absorbing and coping; (ii) evolving and
adapting; and (iii) transforming (Béné et al., 2014). The term ‘resilience’ remains
extremely nebulous and malleable, making its incorporation into differing paradigms
possible, such as into the adaptation and development discourse (Gaillard, 2010;

Brown, 2014). For its advocates, it allows for complexity and adaptability in
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development processes and outcomes and conveys more strongly the ‘human
capacity to act message’ that in vulnerability definitions is perhaps less pronounced
(Obrist et al., 2010, Frankenberger et al., 2014).

These differing interpretations are integral to the diverse perspectives on adaptation
and vulnerability found in contemporary development aid efforts and academic
studies on adaptation, and influence how adaptation is seen as a ‘problem’ and ‘for
whom’ (Morchain, 2018; Sovacool et al., 2015b). Particularly noticeable in these
distinctive approaches is that adaptation, as much as an outcome, is also a process
(Adger et al., 2005; Adger and Vincent, 2005). This process does not happen in a
socio-political vacuum but is situated within and affected by dynamic social,
historical, governance and development contexts (Taylor, 2015). Moreover, this
process is positioned in a broader international network of adaptation and
development actors, policies and discourses that influence how adaptation projects

are framed, planned for and executed.

2.4 Doing adaptation

As discussed above adaptation constitutes a dynamic socio-political process that
may lead to maladaptive or transformative outcomes. To understand how the
adaptation process unfolds in practice and what are the lived experiences and
implications of that process for communities and other stakeholders, it is essential to
discuss first who are the main actors influencing adaptation, how adaptation is
framed and justified; and how solutions are operationalised. This section aims to
unpack the so called ‘adaptation regime’ by first exploring the various actors and
institutions involved, then discussing the concepts of framings and narratives, and
finally examining the two primary approaches to operationalising adaptation: the top-

down and bottom-up approach.
2.4.1 Actors and institutions

Adaptation planning involves a multitude of diverse actors, which leads to varied
interpretations of the meaning and purpose of adaptation. The backgrounds,

specialisations, and capacities of actors engaged in adaptation inform their
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understanding of vulnerability. Some scholars have introduced the term ‘adaptation
regime' (Doelle et al., 2014), while others have suggested the concept of the 'field'
(Falzon, 2021a) to describe how interactions among diverse actors shape
adaptation. These actors include scientists, donors, international organisations,
policymakers, and other ‘experts’ within variety of private and public institutions. For
instance, Chaudhury et al., (2016) describe the arrangement of actors in adaptation
as a meta-organisation comprising governments, INGOs, the private sector, local

communities, and others operating based on organisational rules and structures.

A crucial meta-entity in the adaptation regime is the established governance and
management structure of the UNFCCC, supporting low and middle-income countries
in adapting to climate change (Persson, 2019). The UNFCCC and IPCC reports
consistently exert significant influence on research and the implementation of climate
change adaptation projects and policies at various levels (Pelling, 2011). Additionally,
bilateral and multilateral institutions, including development banks and various
United Nations (UN) agencies, along with finance institutions and funds such as the
Adaptation Fund, Green Climate Fund and the Global Environmental Facility, are

integral components of this structure (Klepp and Chavez-Rodriguez, 2018a).

Donors, actors in international organisations, INGOs, and some national experts
wield particular power in shaping adaptation priorities and practices. These are often
non-local actors with their own interests and priorities, which may directly conflict
with the culture and values of local communities (Adger et al., 2013; Adger, 2016).
Numerous studies have documented how Western scientific knowledge has
predominantly shaped the adaptation agenda, side-lining the profile of local
knowledge (Eriksen et al., 2015; Nightingale, 2017; Nightingale et al., 2020). This
diverts attention away from the needs and priorities of local people (Makondo, 2018).
When planning and funding occur within international institutions and among expert
actors, local stakeholders without access to these distant offices are systematically
excluded from decision-making (Falzon, 2021a). By contrast, governance structures
that invite the adaptation agenda to be set by diverse actors and a multitude of
knowledge have higher potential to promote transformative adaptation actions (Few
etal., 2017).
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2.4.2 Framings and narratives

Framings and narratives play a crucial role in perpetuating the dominance of the
outsider and 'expert’ driven perspective on adaptation. Framings are defined as
‘particular contextual assumptions, methods, forms of interpretation, and values that
different groups might bring to a problem, shaping how it is bound and understood’
(Leach et al., 2010: 5). Often, these framings incorporate what Leach and Mearns
(1996) refer to as ‘received wisdom’, where assumptions become so pervasive that
they acquire the status of common knowledge. Given the multitude of diverse actors
involved in adaptation decision-making, it is likely that various interpretations of the
meaning and purpose of adaptation coexist, making the establishment of a common

framing a complex task (McEvoy et al., 2013).

The influence of the ‘experts’ predisposes the framing of adaptation problems within
a 'climate science first' perspective, diminishing the impact that both, local
knowledge, and social science research on vulnerability, can have on
comprehensive adaptation responses. This is evident, for instance, in how the
influential literature, such as the IPCC assessment reports, has overwhelmingly
relied on peer-reviewed natural science publications at the expense of other sources,
such as grey literature (e.g., project reports or publications by multilateral
organisations) or local and indigenous knowledge (Morchain, 2018). Only recently
has the IPCC demonstrated greater commitment to incorporating social science and

local knowledge and addressing social justice concerns (IPCC, 2023).

In the realm of adaptation politics, framings may play a significant role in influencing
policymaking. These policy-influencing activities, orchestrated by the so-called policy
entrepreneurs, gain particular importance in the context of externally funded
adaptation projects seeking to secure government ownership and support for

adaptation mainstreaming (Tanner et al., 2019), as discussed in Chapter 6.

Additionally, framings frequently serve as the foundation for influential environment
and development narratives (Leach et al., 2010a). These narratives typically follow a
structure that first outlines a problem and its potential consequences before
proposing solutions (Roe, 1991). Roe argues that such narratives are resistant to

change, even when negative evidence challenges the knowledge base supporting
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them (Roe, 1994). Adaptation narratives represent the latest addition to the global
environment and development narratives that underpin most international policy
prescriptions, as well as assessments and value judgments regarding what is
considered effective, successful or ‘good’ adaptation practice (Adger et al., 2001;
Dilling et al., 2019).

2.4.3 Top-down vs bottom-up

Within the UNFCCC framework, there have been pledges to mobilise USD 100
billion annually starting from 2020, aiming to support climate action in developing
countries (IPCC, 2014; Eriksen et al., 2015a). This commitment creates an
opportunity for significant financing for adaptation projects targeting vulnerable
communities. However, there is uncertainty regarding which adaptation approaches
and measures are the most effective, cost-efficient and socially just. Development
scholars and observers have criticised conventional top-down development
approaches, noting their bureaucratic, costly, and short-lived nature (Chambers,
1997; Mansuri and Rao, 2013). Likewise, top-down adaptation efforts have been
accused of falling short in providing sufficient support to those most vulnerable to
climate change (Ayers and Forsyth, 2009b). Critics observed that a top-down
adaptation is informed by the ‘adjustment’ approach that tends to prioritise hard
infrastructure projects (e.g. coastal protection) and technological responses to
specific climate impacts (e.g. drought resistant seeds). It largely ignores the social
and political drivers of vulnerability, neglecting initiatives that possibly would enhance
the adaptive capacity and resilience of vulnerable groups (Jones et al., 2019; Polack,
2008; Reid, 2016).

Since the 1990s, there has been a shift away from top-down developmental
approaches towards more participatory, bottom-up, and community-driven
methodologies (Chambers, 1997; Mansuri and Rao, 2013). Similarly, contemporary
discussions on adaptation increasingly acknowledge the significance of bottom-up
approaches, with a focus on improving the long-term well-being of vulnerable groups
through the promotion of community-based and locally-led actions (Mfitumukiza et
al., 2020; Westoby et al., 2021). Proponents of this approach argue that considering
vulnerability to climate change impacts in the realm of climate science alone proves

insufficient without also understanding the broader context of livelihoods and well-
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being. As people's lives, livelihoods, and development pathways are shaped by
responses to various hazards and opportunities, the two cannot be separated when
thinking about adaptation at the local level (Ayers, 2010). Thus, it is essential to
understand and frame adaptation in all its complexity: as a development and
livelihood issue grounded in social concerns, supported by the scientific
understanding of climate phenomena and their impacts, and not the other way
around (Morchain, 2018). Top-down adaptation planning often neglects the
intricacies and specificities of local contexts, thereby perpetuating common mistakes

known in the development field.

2.5 Maladaptation

Recent literature that assessed the state of adaptation programming points out to
widespread adaptation failures (Eriksen et al., 2021, Taylor et al., 2022). It appears
that vulnerable communities not only face the impacts of climate change and its
biophysical manifestations but they are also vulnerable when confronted with the
adaptation actors, discourses, and approaches outlined above (Marino and Ribot,
2012). Development practitioners and adaptation planners aim for positive project
outcomes, yet achieving effective and equitable adaptation without negative
externalities has proven challenging (IPCC, 2023). Scholarship provides numerous
examples where programmes designed to facilitate adaptation were inadequate,
deficient, or even led to increased vulnerabilities (Antwi-Agyei et al., 2018; Magnan
et al., 2016; Nagoda and Nightingale, 2017; Shinn, 2016; Work et al., 2019). As such
it is crucial to delve into lived experiences of adaptation projects to understand the

potential for maladaptation and its underlying drivers.

In this section, | discuss several problematic areas of adaptation programming
identified by previous studies, which may lead to maladaptation (Eriksen et al., 2021;
Schipper, 2020; Taylor et al., 2022). | use the term maladaptation to refer to an
intentional action taken to avoid or reduce vulnerability and/or build resilience to
climate change, which instead ‘impacts adversely on, or increase the vulnerability of
other systems, sectors or social groups’ (Barnett and O’Neill, 2010: 211). | include
resilience-building actions in this definition based on literature demonstrating similar

patterns of negative outcomes of resilience-building projects and the general
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argument that many vulnerability reduction and resilience building interventions are
indistinguishable when implemented on the ground (Mikulewicz, 2019). Unpacking
lived experiences and implications of adaptation projects can expand our
understanding of the potential for maladaptation and support working out ways of

preventing it.

Maladaptation can manifest in at least three ways: by 1) reinforcing existing
vulnerability, 2) redistributing or shifting it elsewhere, and/or 3) creating new sources
of vulnerability (Eriksen et al., 2021; Schipper, 2020).

The most prevalent form of maladaptation is reinforcing existing vulnerability, which
occurs when an adaptation measure directed at a group of people makes them more
vulnerable to climate change than they were before (ibid.). Projects that reinforce
existing vulnerabilities may promote activities benefiting disproportionately local
elites and better-off members of the community while neglecting the vulnerabilities of
more marginalised groups (Artur and Hilhorst, 2011; Nagoda, 2015; Owusu-Daaku,
2018). Thomas and Warner (2019) provide an extreme example of reinforcing
vulnerability, where people's vulnerability is explicitly used as an excuse to exclude

them from projects.

Shifting vulnerability occurs when adaptation measures redistribute vulnerability,
causing others who were not beneficiaries of an adaptation strategy to become
intentionally or unintentionally more vulnerable than they were before. Interventions
may redistribute vulnerability across populations by transferring risks and exposures
between groups rather than alleviating them. An example of shifting vulnerability is
an intervention regulating access to water and other resources through policies that

restrict upstream users for the benefit of downstream users (Beckman, 2011).

Finally, creating new sources of vulnerability occurs when projects unintentionally
generate new problems. This highlights the idea that maladaptation may increase
vulnerability not only to climate change but also to other threats, or create negative
externalities difficult to predict (Schipper, 2020). For example, certain interventions
can elevate workloads, economic costs, and risks for farmers through the use of

inappropriately adapted technologies, as noted by some scholars studying
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conservation and climate-smart agriculture (Smith et al., 2021; Taylor, 2018; Whitfield
et al., 2015). Initiatives that fail to consider long-term projected climate impacts, or
connected climate events, and exclusively focus on one type of climatic event, may
also create new sources of vulnerability in the long run (Nissan et al., 2021;
Raymond et al., 2020).

Similarly, Sovacool et al. (2015) in their analysis from a political-economic
perspective, identified four processes reflecting competing interests occurring in
adaptation initiatives that are likely to result in inequitable outcomes. These
processes are enclosure, exclusion, encroachment, and entrenchment. Each of
these processes, in a unique way, serves to widen the economic gap between the
rich and the poor, limit access to resources or decision-making processes, damage

the environment, and/or aggravate political, socio-economic, or cultural inequalities.

Drawing from Eriksen et al. (2021), Taylor et al. (2022), Schipper (2020) and
Sovacool et al. (2015), below | expand on drivers of maladaptation of particular
relevance to this thesis that may significantly influence the lived experiences and
outcomes of adaptation projects. The identified drivers are: (i) inappropriate
evaluation frameworks and methodologies, (ii) insufficient understanding of the
vulnerability context, and (iii) inequitable participation in the design and
implementation of projects and policies. Next, | discuss them in greater detail in the
context of adaptation programmes aiming to reduce vulnerability and enhance

resilience.

2.5.1 Inappropriate evaluation frameworks and methodologies

Scholars have identified inappropriate evaluation tools, frameworks, and
methodologies as significant contributors to unsatisfactory outcomes in adaptation
programming, including instances of maladaptation. One notable issue is the
inadequacy of current monitoring and evaluation (M&E) frameworks in thoroughly
assessing the underlying causes of vulnerability and the contextual factors
influencing human well-being and livelihood resilience (Eriksen et al., 2021;
Speranza et al., 2014). The assessments of impacts, vulnerability, and resilience

have played a crucial role in identifying potential risks and the responses to
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challenges faced by individuals, communities, or systems (Cutter et al., 2008;
Pandey and Jha, 2012). Yet, the majority of adaptation evaluation frameworks have
focused on quantifying outputs and conducting cost-benefit analyses to facilitate
assessments of economic feasibility and effectiveness for donors and policymakers.
Vulnerability assessments, for instance, typically involve a systematic analysis of
various quantitative indicators to gauge the susceptibility of a particular entity to
adverse events (Hahn et al., 2009; Islam et al., 2014). However, such assessments
may overlook the broader contextual accounts and social dynamics influencing
vulnerability and resilience, which are essential for understanding climatic risks and
adaptation strategies. For that reason, the use of standardised frameworks and
index-based methods needed to be carefully re-considered due to the limitations
associated with a one-size-fits-all approach. As assessment metrics become more
generalised, their sensitivity to context-specific dynamics diminishes, despite the
critical role these dynamics play in shaping adaptation outcomes. Consequently,
efforts to identify common indicators for adaptation proved extremely challenging
due to the localised nature of adaptation as well as the criticisms of index-based
approaches, which are often deemed inappropriate for effective science-policy

communication (Hinkel, 2011).

Jones (2019) explored this dichotomy in assessment approaches in the context of
resilience and categorised the assessment methods into boarder ‘objective’ and
‘subjective’ methods of evaluation. The authors consider ‘objective’ methods as
those involving measurements independent of subjective judgment. This includes
externally defined characterisations of resilience and measurements conducted
through external observation or questions that require minimal judgment from those
being assessed. In contrast, alternative subjective assessments invite participants to
actively contribute to the evaluation processes. They can define the core concepts
themselves, participate in decisions on how they will be measured or contribute
valuable insights regarding their own vulnerability and resilience during qualitative
interviews (Mills-Novoa, 2023). Advocates contend that subjective evaluations
question the fundamental assumptions, generalisations, and approximations
employed in externally prescribed frameworks. They also draw attention to notions of

equity and justice in adaptation and resilience assessments due to the sensitivity to
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ontologically and epistemologically different forms of knowing (Ensor et al., 2021);
Nightingale, 2016).

Another approach to focus adaptation assessments on the participants themselves
has been to integrate livelihood-oriented frameworks into studies of adaptation and
resilience. Many scholars, such as Lemos et al., (2013) and Carr, (2019), have
advocated for the utility of sustainable livelihoods approaches in adaptation and
resilience research. Carr (2014: 110), for instance, argues that ‘livelihoods
approaches remain the only broad framework of analysis that allows for the holistic
investigations necessary to address issues of vulnerability and resilience at the heart
of contemporary development discourse and practice’. In resilience studies, rooted in
ecological sciences, the incorporation of a livelihood perspective was welcomed to
counter criticism about the inappropriate integration of ecosystem resilience into
social realms (Cote & Nightingale, 2012; Béné et al., 2014; Brown, 2014). This
criticism was based on the socio-ecological resilience literature defining people's
livelihoods and interests primarily in relation to the environment, neglecting social
processes and the diverse motivations and capacities entangled in social
heterogeneity and power (Fabinyi et al., 2014). Tanner et al. (2015: 23) defined
livelihood resilience as ‘the capacity of all people across generations to sustain and
improve their livelihood opportunities and well-being despite environmental,
economic, social, and political disturbances’. Subsequently, many studies have
adopted livelihood resilience as their analytical lens, arguing that integrating a
livelihood perspective with resilience thinking redirects resilience from a science- and
environment-oriented approach to a people-centred perspective that emphasises
human agency, empowerment, and rights, which are necessary for achieving
adaptive and resilient livelihood systems (Quandt et al., 2017; Sina et al., 2019;

Speranza et al., 2014).

In summary, while current evaluation frameworks have provided valuable insights
into adaptation challenges, they often fall short in capturing the complex interplay of
contextual factors and social dynamics that influence vulnerability and resilience.
Addressing these limitations will require a more nuanced and context-sensitive
approach to adaptation evaluation, one that accounts for the diverse needs and lived

experiences of communities and individuals facing climate-related risks. Especially,
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in light of the Global Goal on Adaptation (GGA), which centres on 'enhancing
adaptive capacity, strengthening resilience, and reducing vulnerability to climate
change' (UNFCCC, 2021: 5), it becomes imperative to advance our understanding of
vulnerability and resilience assessments in a way that derive valuable lessons for
future interventions (Beauchamp and Jozefiak, 2023). Assisting adaptation projects
in understanding the differentiated approaches to M&E, and their own contributions
to reducing vulnerability and building resilience, is vital for learning within ongoing
projects and informing the design of future initiatives that are equitable and relevant

to local realities.

2.5.2 Insufficient understanding of the vulnerability context

In the preceding sections, | discussed that early research and practice on climate
change adaptation primarily focused on exposure to biophysical impacts, and offered
little analysis of the social drivers of climate change vulnerability or the uneven
distribution of risk (Bassett and Fogelman, 2013; Thomas et al., 2019). This
resonates with what Kelly and Adger, (2000) emphasised some years ago that
adaptation should be facilitated by reducing vulnerability, which is not the same as
saying that adaptation is reducing vulnerability. Yet, despite numerous empirical and
theoretical insights indicating that effective adaptation should address the ‘root
causes’ of people's inability to sustain their livelihoods and manage risks, the second
reversed view has remained prominent in the adaptation discourse. Consequently,
many interventions claim to be ‘reducing vulnerability’ while, in reality, they focus on

‘adjusting’ to biophysical impacts (Eriksen et al., 2021).

Vulnerability, rather than being an unchanging state or an innate ability, is a
multidimensional process influenced by historical, social, political, and economic
factors operating at various scales from local to international (Ribot, 1995).
Therefore, a prerequisite for understanding vulnerability, and the contexts in which
projects are implemented, involves exploring not only who is vulnerable and
possesses the capacities to adapt but also understanding why people are vulnerable
and why adaptive capacities vary (Thomas et al., 2019). This necessitates asking

more fundamental questions, such as why vulnerability exists, rather than merely
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demonstrating how it manifests itself (Mikulewicz, 2018). If adaptation projects fail to
address the root causes of vulnerability and only focus on the surface-level impacts
of climate change, discrepancies in the different understandings become

problematic.

Research indicates several ways in which poorly planned adaptation transforms into
maladaptation. This often involves insufficient understanding of the context. Studies,
rooted in the examination of development and maldevelopment, emphasise that
neglecting crucial factors like inequality, interconnected development pathways,
power dynamics or institutional structures in designing adaptation measures can
lead to failure and exacerbating vulnerability drivers (Schipper, 2020, emphasis in
original). For instance, scholars have observed that resources are a valid
determinant of vulnerability (Thomas et al., 2019). However, the mere availability of
resources in a particular location does not guarantee that people have access to
them or can utilise them to reduce their vulnerability (Sen, 1981). Often, access to
resources involves complex social relationships and power asymmetries at various
scales that many vulnerable members of society struggle to navigate (Artur and
Hilhorst, 2011; Nygren, 1998).

Therefore, discussions about maladaptation, and the role of adaptation projects in
these processes should carefully consider the specific context into which projects are
implemented. It is a frequent occurrence for projects to disregard local perspectives
on climate risks and historical specificities ingrained in the landscape (Taylor, 2015).
As discussed in section 4.2, narratives of adaptation, similar to other environmental
and development narratives (Leach and Mearns, 1996; Roe, 1991), frequently
emerge from dominant knowledge production rooted in global forums and distant
offices. These narratives being removed from local contexts, carry the risk of
excluding the perspectives of local people. This issue becomes particularly evident
when the adaptation narratives, enshrined in adaptation programmes, propagate
conceptions of adaptation that echo old paradigms capable of perpetuating historical
injustices, for instance exclusionary conservation policies. These narratives then

influence the design and implementation of adaptation projects.
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Injustices in adaptation are socially and historically constructed, and interventions
can either perpetuate or address these issues. For instance, Lala's et al. (2023)
study on social justice aspects of agricultural transformation in the Kilombero Valley,
Tanzania, revealed that local narratives of transformation were incompatible with
national and commercial policies and plans. The later were rooted in historical
legacies of injustice going back to colonial period. Similarly, Taylor argued that the
failure of many adaptation policies can be traced back to the suppression of
historical specificities and local social and ecological dynamics (Taylor, 2015: 54).
This often leads to a lack of innovative approaches to address the effects of climate
change, resulting in a repetition of the same narratives and patterns of action, now
labelled as adaptation (Barnes et al., 2013). Local actors also conform to national

and international political guidelines to secure funding for their projects.

For that reason, scholars have increasingly called for equity and justice to be an
essential part of adaptation action that is transformative (Juhola et al., 2022; Taylor
et al. 2022; Colloff et al., 2017). Over the years, many academics have stressed the
importance of fair and ethical adaptation policies and projects (Paavola and Adger,
2006; Shackleton et al., 2015), as well as the need for more radical changes to
promote social justice (Eriksen et al., 2015a; Manuel-Navarrete and Pelling, 2015;
Pelling et al., 2015). They argued that failing to make these changes sets the stage
for adaptation interventions that benefit some while leaving others behind,
contributing to an unequal adaptation process that results in ‘winners and losers’
(Adger, 2003; Adger et al., 2006; Thomas and Twyman, 2005). The IPCC report also
has acknowledged the importance of equity and justice, with a more prominent
emphasis in the newest IPCC Working Group Il report compared to its predecessors
(IPCC, 2023).

Eriksen et al., (2021) argue that challenges in understanding vulnerability stem from
the relatively new status of adaptation as a field. Consequently, there exists
insufficient knowledge and capacity at various levels of project planning and
implementation, involving different actors. For example, the scale specificity of
climate impacts poses challenges for governments, especially at lower tiers such as
regional and district levels, and non-governmental organisations, as they often lack

dedicated expertise (Ojwang et al., 2017). Moreover, the project-based, short-term
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nature of funding and the broader 'projectisation’ of adaptation interventions
exacerbate this issue, with local authorities relying on projects to provide expertise
that they often lack. Additionally, there is a general political commitment to funding
specific technological and infrastructure interventions, such as climate-smart
agriculture or tree planting, without the necessary evidence of their positive impact
on reducing vulnerability. For instance, Tanzania has designated Climate Smart
Agriculture Guidelines at the national level (URT, 2017) as well as has made high
commitments to plant thousands of trees each rainy season. These commitments
persist despite the lack of evidence and the uncertain adaptation outcomes of the

proposed solutions (Bhatasara and Nyamwanza, 2018).

In summary, despite theoretical insights emphasising the importance of addressing
root causes of vulnerability, many adaptation interventions still prioritise adjusting to
biophysical impacts rather than reducing vulnerability. Poorly planned adaptation can
lead to maladaptation, exacerbated by insufficient contextual understanding and
neglect of social dynamics and power structures. Dominant adaptation narratives
frequently overlook local perspectives, perpetuating historical injustices, resulting in
deficient project design and implementation. Therefore, special consideration must
be given to the vulnerability contexts into which projects are implemented.
Understanding historical and contextual specificities is a priority to inform adaptation
actions that prioritise equity and justice, aiming to avoid exacerbating inequalities

and creating 'winners and losers' in the adaptation process.

2.5.3 Inadequate participation in design and implementation of projects and policies

Scholars have investigated the issue of insufficient participation in adaptation policy
and practice by local stakeholders and marginalised groups, examining its potential
impact on maladaptation (Falzon, 2021; Nagoda and Nightingale, 2017). Achieving
inclusive and representative participation is crucial for informing policies and
interventions about how different causes of vulnerability affect individuals and groups
differently. When the voices of the most marginalised groups are not adequately
represented in adaptation planning, there is a risk that policies and projects may

overlook their unique experiences. This lack of inclusion can result in insufficient
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support for these groups, as the implemented measures may not fully consider their
specific needs and challenges. This is likely to exacerbate their position of
vulnerability and marginalisation further (Polack, 2008). At the same time, it is
unwise to assume that participatory processes universally work or consistently lead
to improved project outcomes (Leventon et al., 2022; Omukuti, 2020; Preston et al.,
2015).

Research indicates that, in reality, ‘participatory processes’ are sometimes used by
projects and institutions to justify pre-established agendas and interventions, instead
of allowing citizens to shape development according to their values and priorities
(Leach et al., 2005). In this process marginalised groups in society may remain
unheard and their existing inequalities reinforced (Nagoda and Nightingale, 2017). In
most situations, participatory processes are not desined to meaningfully incorporate
local knowledge, upholding fixed and outside-driven adaptation framings
(Mikulewicz, 2018). As mentioned earlier in this chapter, the current system of
knowledge production, on which most adaptation efforts rely, tends to favour
Western science over local knowledge. This preference limits the contributions that
local people can make to adaptation planning and decision-making processes
(Falzon, 2021a). Such framings often appear objective but, by narrowing climate
impacts to biophysical changes, they prioritise top-down technological responses,
neglecting sustained efforts to make adaptation locally relevant (Tompkins and
Adger, 2004). Not only does this create a lack of ownership of adaptation
interventions but also prevents effective bottom-up feedback mechanisms to the
higher policy levels, a vital element of successful adaptation mainstreaming (Lebel et
al., 2012; Ouma et al., 2018).

Unequal power distributions within a community, between local populations and
external organisations, and within and between organisations and governments also
hinders inclusive participation and effective adaptation (Mikulewicz, 2018). Power
dynamics influence decision-making processes and their outcomes (Eriksen et al.,
2015b; Daly and Dilling, 2019). Often, those who are better-off, more educated, and
of higher social status, not only dominate participatory activities but also significantly
influence project outcomes, unfairly capturing most benefits (Nadiruzzaman et al.,

2014; Mikulewicz, 2019). Despite the crucial role of power in shaping the
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vulnerability context and the rights to participate (Polack, 2008), interventions often
overlook this aspect. They prefer to be perceived as external agencies involved in
value-neutral technology transfers rather than actively engaging in transforming
power relations in order to safeguard more effective and equitable adaptation
(Nagoda and Nightingale, 2017; Taylor et al., 2022).

In summary, the literature suggests that inadequate participation in the design and
implementation of adaptation projects and policies poses risks of maladaptation.
Inclusive and representative participation is vital for understanding how different
drivers of vulnerability affect individuals and groups differently, ensuring that policies
and interventions address their unique experiences. However, research suggests
that participatory processes are sometimes used to legitimise pre-established
agendas, while marginalising certain groups and reinforcing existing inequalities.
Additionally, unequal power distributions within and between communities and
external organisations hinder inclusive participation and effective adaptation, as
elites with more power often dominate decision-making processes and unfairly
capture most benefits. It's crucial for adaptation efforts to recognise and address
these power dynamics, actively engaging in transforming power relations to promote
more effective and equitable adaptation outcomes. This requires more meaningful
incorporation of local knowledge into adaptation policy processes, bottom-up
feedback mechanisms, and efforts to make adaptation locally relevant, ultimately
fostering ownership and sustainability in adaptation interventions and mainstreaming

efforts.
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Chapter 3 - Research design and methodology

3.1 Introduction

The research aim is to explore the lived experiences, implications and lessons
learned for adaptation programming from a collaborative integrated adaptation
project in rural Tanzania. This PhD research formed part of a collaborative
partnership between academics, development practitioners (NGOs), and local
authorities (local district council) to carry out academic research that will support the
implementation of the EU-funded GCCA'’s ‘Integrated Approaches for Climate
Change Adaptation in the East Usambara Mountains’ programme in Tanzania. The
broader aim of the research-practitioner collaboration was to create a learning
environment into how development practitioners can best support local communities
in their efforts to adapt to climatic changes. The partnership provided a unique
opportunity to integrate research component into the planning, implementation and
evaluation phases of the programme. This PhD research followed the
implementation of the on-the-ground project activities in real time, at intervals, over a
3-year period (2016-2019), anticipating that learning processes would evolve
alongside the research-implementation route. This chapter presents an overview of
the PhD research design and methodology. | discuss the research design and how it
was positioned in relation to the broader research-practitioner collaboration and the

implementation of the integrated adaptation project.

3.2 Research approach

This research was embedded within a broader research collaboration that had a
practical aim to support development partners concerned with ‘what works’ on the
ground. In that sense, the initial engagement of this research with the integrated
adaptation project can be seen as a pragmatic approach (Kelly and Cordeiro, 2020).
Pragmatism emphasises knowledge claims arising from actions, situations, and
consequences rather than antecedent conditions. In this perspective, the problem
takes precedence over specific methods, and researchers employ various
approaches to understand it (Rossman and Wilson, 1985). My initial pragmatic

approach was influenced by the collaborative partners, assigning me the role of
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supporting the monitoring and evaluation processes (M&E) of the ongoing integrated

adaptation project.

Over time, however, this pragmatic approach, somewhat imposed by the
collaborative nature of the project, evolved into more critical scholarly approaches
rooted in social constructivism (Denzin and Lincoln, 2000). | chose to situate the
research within social constructivism approach as, within this paradigm, the focus is
on ‘understanding the complex world of lived experience from the point of view of
those who live it' (Schwandt, 1994: 221), which aligned with the research aim. In this
perspective, individuals and social groups seek to comprehend their world,
developing subjective meanings of their experiences directed toward specific objects
or things. These meanings are diverse and multiple, leading the researcher to
explore the complexity of views rather than narrowing meanings into a few
categories and ideas. Social constructivism posits that these subjective meanings
are often negotiated socially and historically, formed through interactions with others
and shaped by social and historical realities operating in individuals' lives (Lincoln
and Guba, 1985). Thus, constructivist researchers prioritise understanding the
'processes' rather than the 'outcomes' of situations or interactions among groups and
individuals. Additionally, they emphasise examining the specific context in which
people live and work to gain insight into the historical and social settings influencing

participants (Creswell, 2003).

Hence, the approach of this thesis can be characterised as both pragmatic and
social constructivist. This duality is evident across my empirical chapters 4 (more
pragmatic), and 5 and 6 (more social constructivist). Such dual perspective also
lends itself to a mixed-method research design, drawing from both quantitative and

qualitative methodologies.

3.3 Mixed-method research design

The literature on mixed-method design is extensive and it is not my aim to recall all
the typologies and classifications that exist in this literature (Morse and Niehaus,
2009; Creswell, 2003). However, in the context of my research, several aspects of

mixed-method design theory need explanation here in order to situate my study and
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its outcomes in the research-practice collaborative context that this PhD was part of.
This context influenced how the study was designed, what data was collected, how

the data was analysed and how it was interpreted.

Literature recalls four main decisions that go into selecting appropriate mixed-
method strategy of inquiry: i) timing - the order in which the data are used in the
study, ii) weighting — the relative weight of the quantitative and qualitative
approaches iii) integration - the approach to mixing the two data sets, iv) theoretical
perspective — the overall theoretical perspective that drives the entire design (see
Table 1). Below | will briefly explain the categories before moving to detailed
explanation of the strategy applied in this PhD research (Creswell, 2003; Creswell
and Plano Clark, 2011).

Table 1: Decision choices for determining mixed methods strategy of inquiry.
Adapted from Creswell (2003); Creswell and Plano Clark (2011).

Timing Weighting Integration Theoretlgal
perspective
Ngosnecﬂl:zﬁe Equal At Data Collection
Explicit
ial — itati N At Data Analysis
Sequentla]ICirStQualltatlve Qualitative Yy
At Data
Interpretation
Sequential — Quantitative I -
first Quantitative With some Implicit
Combination

3.3.1 Timing

The timing, also referred to in the mixed-methods design literature as
‘implementation’ or ‘sequence’, refers to the temporal relationship between the
quantitative and qualitative components of the study (Creswell and Plano Clark,
2011). Although timing is often discussed in relations to the time the data sets are
collected, most important is the order in which the researcher uses the data within a
study (Morgan, 1998). That is when the data are analysed and interpreted. Literature
distinguishes between concurrent or sequential ways of engaging with the data.
Concurrent timing occurs when the researcher implements both quantitative and

qualitative methods during a single phase of the research study and most likely

32



analyse and interpret them at approximately the same time. Sequential timing occurs
when one type of data is collected and analysed before the other type. In this type

either the qualitative or the quantitative can come first (Creswell, 2003).

3.3.2 Weighting

A second factor that goes into the choice of a strategy is whether greater priority or
weighting is given to the quantitative or qualitative approach in answering the study
research questions. This has been referred to as the ‘priority decision’ (Morgan,
1998) because the researcher needs to decide whether to give equal weight to both
methods or one method will have a greater importance than the other. Morse (1991)
suggests that theoretical drive (discussed below) or general worldview, determine
the study weighting. Other factors might be what the researcher wants to emphasise

in the study or subjective interests of the researcher.

3.3.3 Integration

Another procedural factor to consider in mixed-method design is how the quantitative
and qualitative data will be mixed. Integration of the two types of data might happen
at several stages in the research process: the data collection, data analysis and data
interpretation stage. Morse and Niehaus (2009) identify two possible points of
integration: the results point of integration and the analytical point of integration.
Most commonly integration takes place at the results point. The analytical point of
integration, on the other hand, involves a stage when the qualitative component

becomes quantified.

3.3.4 Theoretical perspective

A final factor to consider is whether a larger theoretical perspective guides the study
design. Morse and Niehaus (2009) call it the ‘theoretical drive’. The theoretical drive
can be focused on exploration and description — then the theoretical drive is called
inductive and qualitative. In contrast, the study’s main drive can be testing and
prediction. Then it is called deductive and quantitative. In the case of mixed-

methods, the component that corresponds to the theoretical drive is called the ‘core’
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component and the other component is called ‘supplemental’ component. The core
component is normally written in the capital and supplemental component is written

in lowercase letters (Schoonenboom and Johnson, 2017).

3.3.5 Strategy employed in this PhD research project

This research was part of a broader research-practitioner collaboration. Using the
language of the mixed-methods literature the collaboration research design can be
described as mixed-method design known as the Embedded Design (Creswell and
Plano Clark, 2011). This design is particularly prevalent when there is a need to
integrate a qualitative component within a larger quantitative framework, for instance,
it is often seen in experimental and quasi-experimental designs. In such designs,
qualitative data might be used to qualitatively examine the process of the
intervention alongside its quantitative outcomes. My PhD research can be seen as
part of a broader M&E framework of the integrated adaptation project as presented
in Figure 1. The objective was to enrich the depth of the project evaluation and
explore the lived experiences and implications of the intervention through qualitative
analysis as well as stimulate reflexivity and learning during the project

implementation.
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Intervention

qual - QUAN QUAN
ex-ante ex-ante

ex-post

Interpretation
-_ Based on QUAL

(quan) results
QUAL before QUAL during QUAL
intervention intervention after
(focus groups) (ethnography) nkervention
(interviews)

Figure 1: Embedded design showcasing the research-practice collaboration.

The blue clouds signify data collected by the project partners (NGOs) and the green clouds
show data collected/analysed by myself during my PhD. QUAL(qual) and QUAN(quan)
refers to qualitative and quantitative data, respectively. Capital/lowercase letters signify the
‘core’ or ‘supplemental’ component of the research and correspond to the study’s theoretical
drive. For instance, the theoretical drive of the project partners was quantitative, hence

QUAN. Conversely, the theoretical drive of my PhD research was qualitative, hence QUAL.

3.3.5.1 Research timing

The timing of my PhD research was sequential and followed the initial collection of
ex-ante qualitative and quantitative data by the implementing partners (NGOs) at the
project's inception in 2016. During the same year, | conducted the first phase of
qualitative data collection (focused groups), aligning it with the timing of the

quantitative survey (ex-ante) administered by the project facilitators.

Subsequently, | analysed the quantitative ex-ante data using ‘objective’ methods
such as indicator-based vulnerability analysis, which informed various decisions both
before and during the primary fieldwork phase—the second phase (2018). This
analysis played an important role in decisions such as selecting study villages for
subsequent qualitative data collection and determining participants in the qualitative

data collection (sampling strategy).
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Further qualitative data was gathered after the completion of the implementation of
the integrated adaptation project, specifically during the withdrawal stage and the
handover to the villages and the local government—the third phase (2019). This
multi-phased approach allowed for a comprehensive exploration of the project's lived
experiences and implications across different stages. More on the data collection

process can be found in section 3.5 below.

3.3.5.2 Research weighting

The weighting of this research was more towards the qualitative approach.
Qualitative approach was chosen for a number of reasons. Firstly, qualitative
approach better aligns with the research aim, which is to explore lived experiences
implications, and lessons learned from the collaborative integrated adaptation
project. Quantitative, numerical data could not achieve that aim because of its
reductionist nature (Creswell, 2003). Secondly, qualitative approach lends itself to
actor-oriented, social constructivist paradigm that underpin the research. Thirdly,
through qualitative approach the research aimed to elucidate diversity of voices,
differential meanings, and different goals of the project stakeholders to ‘bring the
story of the project alive’ (Bernard, 1995). The aim was to achieve depth of accounts
rather than striving for statistical representatives. This weighting was also a result of
my personal interests to do ethnographic, immersive, emergent and interpretive
research rather than prefigured one, with upfront theories (Bernard, 1995). More on

this can be found in the data collection section below (section 3.5).

3.3.5.3 Research integration

There were several points of integration and mixing during this research. First, as |
already mentioned, was at the design stage of this research, where quantitative
analysis informed subsequent qualitative study design. Second at the interpretation
and analysis stage were both quantitative and qualitative data sets were merged to

strengthen the interpretation of the results (chapter 4).

36



3.3.5.4 Theoretical drive

The research’s dominant theoretical drive was qualitative and inductive approach,
hence the QUAL data is the core component, and the quan data is the supplemental
component in this thesis. As discussed in section 3.2, | have situated this research
within the social constructivist paradigm and, to a lesser extent, within the

pragmatism paradigm.

3.4 Case study of the integrated adaptation project

The goal of this PhD research was to elicit the lived experiences, implications and
lessons learned for adaptation programming from the collaborative integrated
adaptation project. This aim aligns well with case study research that is used when
an in-depth description and analysis of a certain programme, activity, a process or
phenomenon is needed (Stake, 1995). The nature of adaptation is highly contextual
and understanding of how an adaptation project play out in specific context was
another motivation behind my choice of case study research. Case study also
assumes a naturalistic methodology, where the researcher spends time immersed in
the phenomenon under study without attempts to manipulate it (Golafshani, 2015).
The research-practitioner collaboration provided a perfect opportunity to immerse
myself into the project for a prolonged period of time to study its lived experiences,

implications, and lessons in its real life context (Stake, 1995).

Some early views of case studies, especially single cases, has been critical for not
being generalisable and therefore not contributing to scientific theory (Campbell,
1975). However, Flyvbjerg (2006) contests this view, arguing that case studies are
able to produce robust social science theory due to the depth of understanding they
generate. My aim was to generate such depth of understanding of lived experiences,
implications and lessons learned for adaptation programming from the integrated

adaptation project implemented in the East Usambara Mountains in Tanzania.
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3.4.1 The Global Climate Change Alliance’s (GCCA+) integrated adaptation project
in the East Usambara Mountains

The case study context is the implementation of the ‘Integrated Approaches for
Climate Change Adaptation in the East Usambara Mountains’ project. The East
Usambara Mountains are special in many ways and provide an interesting case
study for integrated adaptation project due to its long colonial and conservation
history, which I explore in chapter 5 of this thesis. The mountains are also a global
biodiversity hotspot under the Eastern Arc Mountains of Tanzania, which are part of
the Eastern Afromontane hotspot since 2004 (Marchese, 2015). The East Usambara
Mountains are located in Tanga Region, Muheza District, in Amani Division. Two
Wards within the Amani Division were selected to receive the integrated adaptation
project: Zirai and Misalai (for map of the location see chapter 5). The fact that the
East Usambara Mountains receive relatively high annual rainfall (see chapter 4
Figure 4 for more on that) could be misleading in that the mountains are naturally
‘climate proof’. However, it is a region of high climate variability, high poverty,
significant limits to land due to the protected areas (Reyes et al., 2005; Hamilton and

Bensted-Smith, 1989) and a long history of crop failures (Porter, 2006).

The first people in the Usambara Mountains, which are divided into the West and the
East Usambaras, were the Wasambaa who are known as the mountain farmers
(shamba in the Swabhili language means ‘garden’ or ‘farm’) (Feierman, 1974). In the
1940s and 1950s, the region experienced significant in-migration due to the
expansion of colonial timber industries and tea-producing estates, which led to
increased population densities and greater ethnic diversity in the Usambara
Mountains (Kajembe et al., 2003; Conte, 2004). Contrary to the West Usambara,
where irrigation is common, most farmers in the East Usambara rely on natural rain
to produce crops for subsistence and cash. In the East Usambaras, there are three
seasons with varied rainfall: the long rains of masika (March-May), gentle rains of
mchoro (June-July) (present only in some locations), and short rains of vuli (October-
December) (Kijazi and Reason 2009). All seasons are filled with agricultural activities
when maize, beans, cassava, bananas, sugar cane, yams, tea, vegetables and

spices are planted. Wage labour in tea estates, small businesses and livestock
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rearing for meat or milk may also supplement the Usambara family budget (own
data).

Recent shifts in rainfall patterns have created challenges for the mountain farmers.
On one hand, there is a rise in drought episodes, and on the other, there is an
increase in extreme rainfall events, both of which hinder crop production.
Concurrently, climate projections for the region are uncertain. While there is an
expectation of a decrease in consecutive rainy days, the likelihood of extreme rainfall
events remains high, as indicated by Chapman et al. (2020) and Conway et al.
(2017). This climatic uncertainty significantly affects the incomes and overall

livelihoods of residents in the East Usambara.

The establishment of the project ‘Integrated Approaches for Climate Change
Adaptation in the East Usambara Mountains’ was initially linked to this heightened
awareness of the necessity to develop sustainable adaptation solutions for the
region. The project was launched in 2015. It was a 4-year project led by the Spanish
NGO, ONGAWA, specialising in water engineering. Collaborating with ONGAWA
was a domestic NGO, Tanzania Forest Conservation Group (TFCG), and the
Muheza District Council. The collaboration also involved two Universities that were
the research associates on the project: the University of Leeds and the Sokoine
University of Agriculture in Dodoma. The research-practitioner collaboration sought
the opportunity to facilitate direct engagement of practitioners and policymakers with
academics and through this to stimulate learning and reflexivity during the

implementation of the project and for future projects design.

It is also important to mention that the project was funded by the European Union
(EV), specifically the Global Climate Change Alliance Initiative. Here a few words on
the Alliance might be helpful.

The Alliance was launched in September 2007. The GCCA aimed to foster
collaboration and political dialogue on climate change policy between the EU, Least
Developed Countries (LDCs), and Small Island Developing States (SIDS) (European
Commission, 2011). Tanzania emerged as an early recipient of financial support for
climate change adaptation through the initiative (Kennes, 2019). The GCCA
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interventions in Tanzania unfolded in two phases: phase 1 (2010-2013) and phase 2
(2014-2019) (GCCA+, 2018a). In the initial phase, several 'eco-villages' were
established in three vulnerable ecological zones—coastal, drylands, and highlands.
The concept of 'eco-village' emphasised a holistic and integrated approach,
incorporating social, cultural, economic, and ecological dimensions to achieve
greater sustainability and resilience (GCCA+, 2017: 2). In the second phase, known
as GCCA+ (2015-2020), the initiative also extended its goals to include supporting
the mainstreaming of climate change into poverty reduction and development efforts.
This expansion aimed to help developing countries fulfil their commitments under the
2015 Paris Agreement, the 2030 Agenda for Sustainable Development, and the new

European Consensus on Development (GCCA+, 2018b).

The integrated adaptation project had an overarching goal to demonstrate effective
and efficient strategies supporting poor, rural households in Tanzania in adapting to
the adverse effects of climate change while alleviating poverty. The specific objective
focused on supporting eight village communities situated near high biodiversity
forests in the East Usambara Mountains (a map presenting the villages — names
were anonymised — is presented in chapter 5). The aim was to increase and diversify

incomes, enhance livelihood resilience, and reduce vulnerability to climate change.

The project officially had a gendered focus. It considered women vulnerable to
climate change and recognised their crucial role in the adaptation process, such as
their key roles in farming and establishing networks. To support women's
participation, the project conducted workshops discussing gender roles, equity, and
discrimination. Considerable effort was also made to re-negotiate women's
participation when some men became unhappy with their wives participating.
However, this effort became meaningless when environmental laws affecting

women's water user rights were reinforced (see Chapter 5).

The project directives also aimed to be inclusive by encouraging poorer households
to participate. A list of participation criteria was passed on to the village and activity
group leaders, including the goal of 50% men, 50% women, and 50% participants

from poor and vulnerable backgrounds.
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The project implemented a wide range of multi-intervention activities; hence it was
an integrated adaptation project. | had the opportunity to witness the implementation
of some of them, but not all. Some of the activities were implemented early in the
project in 2016 prior to my PhD, others were implemented in 2017 before my
fieldwork. A summary of the main activities undertaken by the project, as
documented by ONGAWA (2013) is presented below. A detailed list can also be
found in Chapter 4, Table 1.

The main activity of the project was the construction of an improved water supply
system and integrated water resource management. A variety of technical solutions
such as small gravity schemes were introduced in the villages to provide access to
communal piped water. Due to the mountain topography not all villages, or sub-
villages, were eligible for these schemes. The project also formed and trained
Community Owned Water Supply Organisations (COWSO) and Water Users
Associations (WUA) that were responsible for rural water management —
maintenance, funds management, conflict management etc. As part of the integrated
water resource management the project also established no-planting river buffer

zones that fall about 10m from the riverbanks.

Second main activity was the setup of farmer field schools, known in Tanzania as the
shamba darasa. These groups were used to provide training to farmers on climate
smart agriculture (CSA). The training concerned soil and water conservation
technologies, such as contour ploughing, construction of terraces across farm, and
no tillage. Additionally, farmers were encouraged to take on drought resilient crops
and variety of agroforestry techniques. Training was conducted using voluntarily
provided land of lead farmers in the groups. Also, attached to these activities was
training on dairy cattle husbandry and business skills. The project also attempted

linking farmers with Tanga Fresh Milk enterprise for reliable milk market.

The project was also concerned with community-based forestry and implementation
of forest-based enterprises - eco-tourism, beekeeping and butterfly farming. Five
villages out of eight have previously established Village Land Forest Reserves and
one Community Forest Reserve. The remaining three share a border with Nilo
Nature Reserve therefore they jointly manage areas of adjacent forests. Five

communities got support with development of the forest management plans, good
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governance training in natural resource management, patrol equipment such as rain
clothes and bicycles. Part of the forest governance intervention was also
establishment and promotion of energy saving cook-stoves. Improved stoves were

thought to reduce amount of firewood that is being collected.

Finally, the project established the so-called economic groups with the view to
search for reliable spice markets (main cash crops in the East Usambara

Mountains).

Together the activities aimed to enhance livelihood resilience and reduce poverty
and vulnerability to climate change-related impacts (ONGAWA, 2013: 6).

3.5 Data collection

The data utilised in this thesis is comprehensively listed in Table 2, with additional
insights from secondary data discussed in section 3.5.2. Analytical chapters (4, 5
and 6) draw on specific subsections of this data, selected and analysed to address
each chapter's distinct research objectives/questions. For instance, chapter 4 uses
both quantitative household survey and qualitative data, and chapter 5 engages with
historical documents in addition to interview and ethnographic materials. Also, each
empirical chapter is equipped with its methodology section, derived from the draft
paper format of these chapters, which supports this methods chapter in explaining

how the data was collected and analysed.

Table 2: Data used in this research

Method Data collected

Focus groups | Village actors in Misalai and Zirai Wards (November 2016)
(followed by e 8 Focus groups in villages: women, man, youth

semi- e 8interviews with village leaders

structured

interviews) District and Ward actors (December 2016)

e 8 interviews with Muheza District Council staff
e 2 interviews with Ward Executive Officers
e 1 interview with Ward Councillor

Ethnographic | Observations at project implementation
data e 2 planning meetings at district (November 2017, August
2018)
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e 3internal project planning meetings (between February and
August 2018)

e 10 project activity groups (CSA, bufferfly farming, economic
group, River and Forest Committee, good governance and
microfinance training)

Hand over meetings
¢ 3 hand-over meetings at villages (March - April 2019)
e 1 hand-over meeting at district (April 2019)

Field notes
¢ Informal conversations at local shops, dispensary, at
functions, weddings, funerals, local women groups etc.
e Reflections and ongoing theory development

Narrative Village actors in Misalai and Zirai Wards (February — August
interviews 2018)

e 60 interviews with villagers — across all sub-villages and
including a range of different actor groups from better-off to
poor farmers, different genders, and both participant and
non-participant households.

¢ 8interviews with village leaders

e 3interviews with village executive officers (VEOS)

e 3interviews with other leaders (church, head teachers)

District and Ward actors

e 9interviews with Muheza District Council staff

e 2 Interviews with Ward Executive Officers

e 2 interviews with Ward Councillors

e 3 Interviews with district extension staff

Project facilitators

e 7 interviews with NGO staff

e 3interviews with hired consultants to deliver project
activities

Documents Contemporary documents

e Project documents including call reports, interim reports,
annual reports

e Reports, reviews and webinars produced by the EU and the
GCCA

e District documents such as District Development Plans

Historical documents/literature
e Reports, strategies and reviews from past projects
iImplemented in the East Usambara Mountains
e Published literature (articles, books) on Usambara
Mountains environmental history

43




Household Household survey data (secondary data - collected for
survey monitoring and evaluation by the NGOs)

e Pre-intervention household surveys (October 2016)

e Post-intervention household surveys (September 2019)

Below | present an overview of the holistic data collection process that unfolded in
three separate phases. | incorporate relevant information on research methods used,
sampling strategies and ethical considerations. Prior to data collection, all necessary
permissions were obtained, including ethics approval from University of Leeds
(AREA 17-049), approval for fieldwork from the Tanzania Commission for Science
and Technology (COSTECH) (2018-80-NA-2017-340 and 2019-100-NA-2017-46),
as well as district, ward, and village-level approvals. Clearance from the Immigration

Department was also secured before initiating data collection.

3.5.1 Three phases of data collection

My data collection was divided into three separate phases to match the integrated
adaptation project implementation milestones and to effectively accommodate in-

country Swabhili language training.

3.5.1.1 Phase one

The initial phase spanned from November to December 2016, during which I, along
with other University of Leeds researchers (Dr Susannah Sallu), conducted eight
focus groups (FG) in each of the intervention villages in Misalai and Zirai Wards. We
collected data from communities living in the villages participating in the integrated
adaptation project, village leaders and Ward and District Officers to supplement the
guantitative data (household surveys) collected by the NGOs and develop a more
robust baseline understanding of the vulnerability context in which the project is
being implemented. The focus groups (FGs) were comprehensive and included 4
broad themes: A) seasonality and livelihood dynamics, B) past and present climatic
events, C) impacts of climate shocks and stresses, D) coping and adaptive capacity,
and E) future development ambitions. Detailed report from the analysis of the FGs
was written up by Dr Sallu, myself and another student and was shared with the
practitioners to support the project implementation (Sallu et al., 2018). In this thesis, |
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only drew from selected subsections of this data, particularly related to coping
strategies employed by the communities in drought (chapter 4 and 5). A total of 93
villagers, 49 men and 44 women, including 28 youth aged between 17 and 31,
participated in the FG activities. Additionally, we conducted interviews with village
leaders and District and Ward officers. These interviews were semi-structured and
related to issues of how the villages were affected by weather and climatic events,
how the villages (and Muheza District) are coping and adapting to these events, as
well as their perceptions on drivers and impacts of climate change. In my thesis, |
draw on these interviews, particularly in chapters 5 and 6. This phase was also very
important to meet the project partners and visit the villages, participating and
affected by the integrated adaptation project, in which | subsequently spent 7 months

during my next phase of this PhD fieldwork.

3.5.1.2 Phase two

Phase two of this research fell between October 2017 and August 2018. During this
phase | first participated in 4 months intensive Swabhili language training at Mkwawa
University in Iringa before heading to the villages for another 7 months of remote
fieldwork during the ‘fever’ of the integrated adaptation project implementation. This
was the most intensive period of data collection, but also a very unique life
experience and a personal development experience that | was privileged to be part

of.

During this time, | drew heavily on ethnography as a research strategy and a data
collection philosophy. I did not conduct an ethnography in the traditional sense,
however, as | did not focus on describing and interpreting one culture-sharing group
(Bernard, 2006). Instead, the focus was on collecting data and observing various
actors engaged in adaptation programming across different governance levels, from
project activities to policymaking. Through the Swabhili training | obtained sufficient
fluency and independence in my where-abouts that allowed me to engage with a
wide range of actors (formally and informally) and to try and understand different
processes at play, thus increasing the credibility of the research (Lincoln and Guba,
1985). For instance, | had formal and informal conversations with Muheza District

officers and participated in the District Council planning meetings, where | was able
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to see politically charged exchanges between different actors involved in adaptation.
| also observed and participated in many of the project activity groups such as
mashamba darasa [farmers field schools] and training provided to the economic and
butterfly farmer groups. This expanded my understanding of community life, and the
participants’ experiences of the project. Other features of ethnography in my
research included taking an unstructured narrative approach to data collection,
working as an interpretive ‘bricoleur’ and drawing on different tools, methods and
techniques as and when required (Denzin and Lincoln, 2000). | also kept a field diary
in which | was meticulously putting observations, scribbling ‘jottings’ and writing
reflections that helped me in developing ideas for the individual chapters of this
thesis (Bernard, 2006).

While | was able to communicate in Swabhili, hiring a local research assistant, who
was experienced in working in the region, was important for various reasons. Firstly,
| was still a white, European person, a mzungu [white person in Swahili language],
which for many means an ‘outsider’. The research assistant was very skilled in
navigating cultural differences and power dynamics that might arise from it (I expand
on the subject later when discussing positionality). Secondly, | didn’t want any
misunderstandings in communication while in the villages, therefore the presence of
a fluent Swahili speaker was a necessity. Moreover, on a few occasions the
language of the interview was the local vernacular Kisambaa, which the research
assistant spoke fluently as well. The research assistant stayed with me from Monday
to Friday and was going home to his village for the weekends. This also gave me the
opportunity to be on my own immersed in the community life, going about my daily
life (such as washing and cooking), in the same way the villagers did, which
definitely contributed to leveling the power dynamics field and made me a bit more

an everyday person.

Cooper and Pratten (2015) argue that where the goal is to understand lived
experiences, individual narratives should play a central role in ethnography. People
make sense and meaning out of their experiences by reconstructing it in narrative
form. As such, more conversational narrative interviews can enable a depth of
understanding that surpasses that of normal semi-structured interviewing (Gee,

1985). This approach to interviewing is also increasingly recommended in the
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climate adaptation literature (Paschen and Ison, 2014). | drew on this form of
interviewing for several reasons. Firstly, my aim was for participants to speak about
their experience of the project and to understand how they make sense of this
experience. My role was therefore one of a facilitator to guide the participants
through the interviewing process. Because | was living in the villages in which |
carried the interviews that made it a lot easier, especially with time when villagers got
used to my presence, our paths crossed several times before and there was even a
likelihood we shared the same dining table prior to the interview. This brings me to
the second reason why | wanted to use narrative interviews as my main interviewing
technique. They allow to build a better rapport with the interviewees, and
establishing trust and empathy can encourage participants to share more personal
and nuanced aspects of their experiences. And finally, | liked the flexibility during
narrative interviews, allowing the conversation to flow naturally and adjusting the line
of questioning based on the participant's responses. This flexibility helps capture
unexpected insights (Gee, 1985). This does not mean, however, that | went to the
interviews unprepared or unbothered about what data | was collecting. To the
contrary, it took quite a lot of practice to get to conduct a ‘good’ unstructured
interview. Also, it needs to be mentioned that this style of interviewing did not work
for all participants. Some participants were less confident to speak about their
experience, often because there were not used to being asked their opinions. This
can be a challenge to the use of such narrative interviews in the contexts of rural
Tanzania. In these cases, | had more structured questions prepared for guidance.
More structured or semi-structured format of interviewing was also used when | was
concerned with a particular standing that the participants have in the community and
the role they were in, such as a teacher or agricultural officer. For instance, in
interviews with District officers, or extension agricultural staff, or NGOs | often used a
guiding interview protocol for practical reasons: | did not want to miss asking
important questions relevant to this research. This is an example of how the flexibility
in the pragmatic paradigm is helpful in adjusting different methods and tools,

depending on the research needs (Creswell, 2003).

Some explanation about sampling strategy employed by this research should be
provided here. | used non-probability sampling techniques to identify interviewees:

purposive sampling and snowball sampling (Newing et al., 2011). As | mentioned
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before, prior to my fieldwork | conducted quantitative vulnerability analysis based on
the baseline household survey collected by the NGOs (Gaworek-Michalczenia and
Sallu, 2017). This analysis guided my initial selection of villages for subsequent
gualitative data collection and also assisted in determining participants in the
qualitative data collection. | wanted to ensure that | included many different
perspectives from a broad range of different actor groups such as better-off and poor
families, different genders, and both participant and non-participant households in
the adaptation project. This initial analysis gave me this opportunity. The survey
included information on income and assets, which | additionally triangulated with
‘wealth ranking’ exercise that was performed by the NGOs at the start of the project.
That produced a list of better-off and poorer households that | could follow with
interviews. However, after field visits, it became apparent that the assigned ‘wealth
rank’ did not always match the reality. Especially if the households were classified as
poor and it was apparent that they are not. Thus, a list of families and individuals
receiving TASAF (Tanzania Social Action Fund) funding was requested from the
Muheza District authorities to cross-check the data. TASAF is a governmental
scheme in Tanzania that support the poorest families with a small amount of money
biannually. Therefore, when | am referring in this thesis to better-off or poorer

families the classification comes from these triangulated sources (chapter 5 and 6).

| also used snowball sampling. This involved identification of further participants
through conversations with other participants. By combining these sampling
techniques, and by interacting with the villagers on a daily basis, | was able to
ensure that | did not just speak to the ‘model’ villagers that the leaders would
casually put forward in similar circumstances (for instance when we were conducting
focus groups earlier in the research process). | was also able to identify and
interview more marginalised actors, including those who were against the

government, or the NGOs (see chapter 5 for more on this).

Strict ethics were followed with each participant interviewed, in line with the
University of Leeds Research Ethics Policy and the ESRC Research Ethics
Frameworks. The ethics form was submitted and approved by the department ethics
committee prior to commencement of data collection. Important considerations

included only working with participants over the age of 18 and ensuring interviews
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were conducted in comfortable manner and places. | was aware that | am coming
from a different cultural background than the people | was interacting with. Because
of my race and education (a white educated person is commonly perceived in
Tanzania as having high social status) some participants of this study might have felt
inferior or pressured to participate in my research against they will. As such | was
dedicated to an on-going reflection throughout the research process and carefully
considered the power relations that | was creating (Sultana, 2007). The rights and
dignity of the research participants were my priority, including the right to withdraw
from the study at any time. Time was taken at the start of each interview to explain
who | was and to describe my research, encouraging participants to ask questions
before getting informed consent to progress. The option to participate was presented
to all potential interviewees through an introductory discussion based on a project
information sheet and a written consent form (that was translated into Swahili
language). Due to a high level of illiteracy among the respondents, | quickly realised
that it was difficult to seek written consent from some participants in this study.
Moreover, even if literacy was not an issue, many people in Tanzania are reluctant to
sign forms as it is associated with ‘officialdom’ and might be considered as
threatening. In this situation, a verbal explanation of the research aims and
implications was provided, and a verbal agreement was sought, which was also

recorded on an audio recorder at the start of the interview in most cases.

| adhered to confidentiality agreements outlined in Appendix IV by assuring all
participants of the privacy of their information. When granted permission, | recorded
interviews to facilitate accurate transcription and translation. Participants were given
the choice to consent or decline to be recorded. To preserve confidentiality, | strictly
followed a protocol for information storage, employing an encrypted folder, code
names for individuals, and code numbers for villages to prevent indirect identification
of participants. | continued conducting narrative interviews in the project villages until
| felt | had reached ‘theoretical saturation’ in relation to narrative threads, themes,

perspectives and framings (Fusch and Ness, 2015).
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3.5.1.2 Phase three

My third phase of data collection fell in March-April 2019. | returned to the East
Usambara particularly to observe the withdrawing process of the integrated
adaptation project. By April 2019 the project had implemented all activities and was
conducting a series of handing over meetings at village and district level. This phase
of the fieldwork was important to developing my ideas about community participation
and how it affects sustainability issues in adaptation programming that | report in
chapter 6. | also wanted to follow up on the project’s last component related to
mainstreaming adaptation measures into district planning. During this phase |
collected ethnographic data from the hand over meetings. | also conducted several
interviews with District and Ward actors (see Table 2) to gather their perspectives
related to the implementation and performance of the adaptation project, and

indirectly the possibilities for adaptation mainstreaming.

3.5.2 Secondary data

This thesis also uses secondary data produced by the collaborative partners and
other reports that were found on the internet from past projects implemented in the
East Usamabra Mountains. This secondary data was incorporated into the primary
data set at various stages of the research process. For instance, the household
survey collected by NGOs became the core component of my research chapter 4.
The origins of my engagement with the survey can be seen in the initial expectation
from the project that the research-practitioner collaboration will provide the
opportunity to co-design a robust M&E plan that monitors the impact of project
activities on rural communities as well as higher level impacts on reducing
vulnerability and building resilience in households and communities. In fact,
University of Leeds supported the design of the household survey prior to me joining

the collaboration.

Documents can also provide a huge amount of information about the perspectives,
assumptions and motivations of the actors and organisations that produce them
(Bauer and Gaskel, 2000). Therefore, | also collected many documents, which are

summarised in Table 2 above. | ensured that | kept databases of all the different
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elements and kept a note of decisions in order to maintain research confirmability
(Lincoln and Guba, 1985). In chapter 5 | also engage with historical document
analysis based on reports, reviews and leaflets produced by past projects
implemented in the East Usambara Mountains (mainly environmental conservation
projects) and published literature about the Usambara Mountains environmental

history.

3.6 Data analysis

This thesis engaged in both quantitative and qualitative data analysis. In Chapter 4 |
build on the existing M&E framework of the integrated adaptation project and
collaboratively develop a new evaluation framework that is then tested using
quantitative analysis method called difference-in-differences (Antonakis et al., 2010).
To successfully operationalise the method, | used both descriptive and inferential
statistics. For this chapter | also used qualitative data from interviews and focus
groups analysed separately through thematic analysis performed in Nvivo 11 (Nowell
et al., 2017). | then merged both types of data at the interpretation stage to produce
the final report. Empirical chapter 4 includes an extensive methods section,
especially in relation to the quantitative data analysis using the difference-in-
differences analytical method and there is no point to repeat it here. To expand on

what is already in the analysis | add below the following points.

The survey data was collected by the NGOs in 2016 and 2019 to feed into their M&E
processes. The partners conducted structured survey with 339 respondents in 30
sub-villages in 8 villages, where the project was implemented. Between 32 — 70
respondents were interviewed per village. According to information written in the
project reports the total population of the 8 villages was 10,992 people living in 2,853
households. The survey facilitators estimated the sample size using an online
platform Raosoft (RaoSoft, 2004) that produced a minimum sample size of 339 to
obtain a 5% margin of error and a confidence level of 95%. A random number
generation tool (StatTrek, 2017) was then used to randomly select households that

were invited to take part in the survey.
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The same number of surveys per village were completed for the baseline and
endline in order to allow for comparisons between these two surveys. However, there
was no cross reference between the start and end survey. The only identifier was the
name of the respondent. Therefore, as part of the data analysis for chapter 4 a
cross-check was carried out between the end and the original survey, which returned
291 respondents. Those respondents were either the same individuals participating
in both surveys (250) or individuals recruited from the same households (in the event
of death, or migration for employment or marriage of the original respondent) (41).
That means that 47 households could not be identified and therefore they were
excluded from my analysis (chapter 4). One household was also excluded due to
abandoning the questionnaire in the first round of the survey. This possibly reduced
the statistical representatives of the survey and might have introduced further biases

if, for some reason, baseline and endline were not matched correctly.

Chapter 5 and 6 use qualitative data only, however the approach to the data analysis
is different in both chapters. In Chapter 5 | performed inductive analysis developed
from data, and chapter 6 is based on both inductive and deductive analysis. Both
chapters have therefore a common stage of building theory inductively. This process
started when | was in the field. | continuously analysed data by making notes,
discussing interviews and observations with research assistants, developing themes
and comparing and contrasting different pieces of data. These notes, themes and
ideas acted as a base from which a more detailed data analysis process was later
progressed (Glasser and Strauss, 2017). One important practice while in the field
was a continuous validity check performed on myself whether ‘either | was buying
into the folk explanations or rejecting them without considering their validity’
(Bernard, 2006: 361). Doing this exercise in a systematic way allowed me to
separate out some engineered stories that were likely volunteered to me because
that was what the participants thought | wanted to hear. After | returned from the field
my interviews were transcribed, and then organised using Nvivo, files and folders
and Excel spreadsheets. | also have a habit of writing short analytical memos of
each analysed interview, which was very helpful in sieving through the vast amount
of data. This gave me some initial ideas of what’s going on in the data and also
provided preliminary themes. Themes drew out from the initial analyses were then

analysed further. | organised them into broader perspectives to reduce the themes.
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Then | went through transcripts most relevant to those perspectives and inductively
coded them for both indexical and non-indexical material. Indexical material is
descriptive, focusing on ‘who did what, when, where and why’ and non-indexical
material focuses on judgements, concepts, opinions and theories about events
(Jovchelovitch and Bauer, 2000: 69). At that stage | had already a good idea how
actors understood adaptation, and how they make sense and experience the
adaptation project. For chapter 5 these actors’ understandings were contrasted with
historical document analysis to grasp where the narratives come from. And in
chapter 6 a theoretical framework was applied to data, which further guided the

exploration of the data and allowed to produce a more coherent report.

3.7 Challenges during fieldwork

Despite the profoundly rewarding nature of my experience in the field, | encountered
several challenges. The initial hurdle involved obtaining a research permit and
immigration clearance from COSTECH and the Immigration Department,
respectively. Despite submitting paper applications, weeks passed without any
progress due to the loss of both submissions. Thankfully, intervention from NGOs
facilitated a quicker resubmission of my research permit. With regards to the
Immigration Department, | went with some colleague’s advice to ‘find someone in
Uhamiaji [the Immigration Dep.] to cry to as a way to speed things up’. This
thankfully worked as well, and | received both documents in time for starting my

fieldwork.

Once in the field, my second challenge emerged as | sought suitable living
arrangements in the villages. While still in Iringa, | requested NGOs to assist to find a
place for me in the villages, but without specific instructions. Upon arrival, | was
directed to stay with a Ward Chancellor and his family. However, given the political
nature of the figure, | declined the accommodation because | expected that this
could negatively affect my research. Later | found an unoccupied house for rent. The
Ward Chancellor did not hold that decision against me and we had a good working

relationship throughout my fieldwork.
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The third challenge was dispelling the perception that | was associated with the
integrated adaptation project. Despite my efforts to clarify my role, some community
members viewed me as part of the project, leading to misconceptions about my
influence and objectives. This posed difficulties, as some believed | could secure
funding for their development needs, while others distanced themselves due to past
negative experiences with NGOs. Addressing these challenges required genuine
communication and explanation of my position and intentions, which took a long time

but eventually was successful.

The remoteness of the study villages presented additional challenges, especially
during the peak rainy season in the Usambara Mountains (March to May).
Sometimes a lorry got stuck in mud and stayed there for a few days. In this situation
we were mostly walking long distances to get to the interviews, which was very time
consuming. On one occasion | was unable to go back to my village house for a few

days, but | kindly found shelter in the field office of TFCG in Amani Nature Reserve.

Furthermore, | faced a significant challenge related to expectations and reciprocity, a
crucial issue in development research (Hammett et al., 2014). | opted not to provide
individual payments to informants during interviews, instead proposing a larger
donation to a communal development project chosen by the villagers. However, this
strategy faced complications when the selected project, involving the transportation
of live animals (goats), resulted in the death of one animal. This incident stirred
feelings of injustice and anger among villagers who did not receive the goat. It needs
to be noted that the decision about which sub-village won’t receive the gift was made

by the village leader and not myself.
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Chapter 4 - Evaluating the impact of adaptation interventions on vulnerability
and livelihood resilience.

4.1 Introduction

Development intervention, framed around climate change adaptation and resilience,
increasingly tries to tackle the lack of global action in addressing climate change
impacts in the global South (Bahadur et al., 2010; Frankenberger et al., 2014a).
Such intervention is implemented through projects, by development or other
organisations (e.g. humanitarian, environmental conservation), and incorporates
policies and activities that aim to reduce vulnerability and build resilience to different
shocks and stresses, including climate change (see Christian Aid, 2012; Concern
Worldwide, 2019). Resilience is viewed by those development actors as a helpful
conceptual tool to understand how people can manage the effects of shocks and

stresses that affect their livelihood outcomes (Bahadur et al., 2013).

Designing and evaluating adaptation and resilience building projects aspiring to
change vulnerability and livelihood resilience in a positive direction is however
complex, and more evidence from intervention and learning is required. Resilience
has been recognised as being specific to scale and shock and highly dynamic, and
thus difficult to measure (Constas et al., 2014; Cumming et al., 2005). At the same
time vulnerability assessments require knowledge on climatic and socio-economic
pressures that affect people’s lives, their sensitivity and adaptive capacity (IPCC,
2014). Globally, efforts have been made to assess various forms of vulnerability and
adaptation to climate change impacts, especially in developing country contexts (see
Omerkhil et al., 2020; Pandey et al., 2016). Similarly, many conceptual frameworks
concerned with operationalising vulnerability and resilience, and more broadly,
climate change impacts, have been put forward by academics, NGOs and major
development agencies (see Oxfam, 2016; Sekhri et al., 2020; UNDP, 2014). Yet,
their practical utility to elicit the impact of projects on reducing vulnerability and
building livelihood resilience, in a given context, has rarely been tested (cf. Béné et
al., 2017). Development practitioners usually lack the resources to collect high
intensity data to ensure robust impact assessments, or if data is available it often

remains unexamined due to the lack of capacities, such as technical expertise (GIZ,
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2015). Consequently, development actors and governments fall short in
understanding their programmatic contributions to reducing vulnerability and building
livelihood resilience of the vulnerable people they deem to support. This is necessary
not only to monitor implemented interventions but also to ensure their broader

accountability in national and global adaptation responses.

The present study develops the BACI Adaptation Impact Evaluation Framework,
which allows a robust project impact evaluation by adopting the Before-After-Control-
Impact (BACI) research design. This approach compares changes in indicators of
vulnerability and resilience before and after an intervention and for households who
participated in the intervention and those who did not. By using the non-participant
group as a control, it is possible to attribute factors of change directly to the
intervention, thereby accurately evaluating the impacts of an intervention. The
Before-After-Control-Impact (BACI) approach, also called difference-in-differences
(DID), is more robust than the Before-After (BA) approach alone (Bos et al., 2017).

With this in mind, this study sets to fulfil two specific research objectives:

1. Describe the methodology that allows operationalising the BACI Adaptation
Impact Evaluation Framework

2. Operationalise the framework to evaluate one of the European Union’s Global
Climate Change Alliance (GCCA+) flagship adaptation and resilience projects
in Tanzania (2015- 2019)

Most specifically, this study focuses on the assessment of the GCCA+ project
impacts on vulnerability and on enhancing households’ livelihood resilience through
building buffer capacity, self-organisation and capacity for learning. The paper
provides two major contributions to the adaptation literature. First, the
operationalisation of the BACI design in a study on adaptation and resilience, which
combines survey evidence with ethnography, facilitates the understanding of
intended and unintended outcomes. Second, it offers new insights for designing
effective development interventions aimed at reducing vulnerability and building
livelihood resilience. Next, the paper presents the theoretical background, followed
by the project impact evaluation method. The results illustrate the findings from the

BACI analysis, showing how the intervention impacted the mitigation of vulnerability

56



and the enhancement of livelihood resilience. Finally, the discussion compares the
evidence to other studies on adaptation and resilience-building interventions and

concludes with recommendations for development practice.

4.2 Theoretical background

This section introduces the related concepts of vulnerability and resilience and
explores how they have been operationalised for adaptation and development.
Specifically, we provide a brief overview of where the debate on assessing
vulnerability and resilience currently stands in the development discourse and
position our study in this literature. In the second part of this section, we present the
theoretical foundation for our framework, before focusing on its analytical power for

evaluating the impact of adaptation and resilience interventions.

4.2.1 Theoretical foundations and assessment of vulnerability and resilience for
adaptation and development

The relationship between vulnerability, adaptation and resilience is historically
complex (Cutter et al., 2008; Gallopin, 2006; Vogel et al., 2007). Adger (2006) refers
to vulnerability as the “state of susceptibility to harm from exposure to stresses
associated with environmental and social change and from the absence of capacity
to adapt” (p. 268). Adaptation is often regarded as a process (cf. Adger et al., 2005)
that results in an adjustment in response to actual or expected climate stimuli and its
effects (IPCC, 2014). Many academics define resilience as the capacity of a system
to absorb disturbance without losing its basic structure and function and the capacity
for self-organisation and learning (Folke, 2006; Nelson et al., 2007; Speranza et al.,
2014). Some authors suggested that vulnerability and resilience are antonyms (Folke
et al., 2002), others saw their relationships whereby one is a subset of the other
(Cutter et al., 2008). Nelson et al. (2007) consider adaptation as an actor-centred
process of negotiation and decisions, and resilience as being concerned with the
implications of these processes on the whole system. Studies also attempted to
quantify vulnerability assessments, in the context of adapting to climate change, to
produce policy-relevant recommendations (Gerlitz et al., 2017; Hahn et al., 2009;

Pandey & Jha, 2012). They often turned to the vulnerability definition that came from
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the Intergovernmental Panel on Climate Change (IPCC), which considers
vulnerability to be a function of the system exposure, its sensitivity and adaptive
capacity (McCarthy et al., 2001) and are based on climate vulnerability indices

constructed on weighted factors grouped into key components.

More recently, however, resilience has been used as a synonym for adaptation and
vulnerability reduction, and so, to mean taking action to reduce risk (Schipper and
Langston, 2015). This is especially prominent in the development discourse where
there is widespread adoption of resilience among NGO and donor agency
programmatic pillars. For instance, in 2016, Oxfam set out its vision on resilient and
sustainable development, that is “development that does not cause or increase risks,
stresses and volatility for people living in poverty, and which makes progress towards
a just world despite shocks, stresses and uncertainty” (Oxfam, 2016, p. 6). Despite
various critics (Cannon & Muller-Mahn, 2010; Manyena, 2006), resilience gradually

became an overarching concept and a long-term goal for the process of adaptation.

Similarly to vulnerability, assessing resilience proved complex for academics and
development practitioners. Concerns relate to the lack of clear and coherent
definitions, multiple scales and multilevel interactions, specificity to shocks and
stresses, identification of common yet context-appropriate indicators, to name a few
(Constas et al., 2014b). While substantive progress has been made to formulate and
actively pursue the agenda to inform resilience assessment, for instance by the
Resilience Measurement Technical Working Group (Constas et al., 2014a),
complexities persist especially when it comes to its practical operationalisation
(Constas et al., 2016; Williams, 2016). Recent research increasingly points out the
need to develop robust monitoring, evaluating and learning frameworks for
assessing and documenting the impact of resilience interventions (Béné et al.,
2017). In the present development landscape, where many development actors use
the principles of resilience in their programmes, evaluating resilience has become a
key component of assessing projects’ success. The ability to evaluate projects for
resilience through robust and consistent mechanisms, is needed in order to enhance
the accountability of donor funding flows for projects, and as a way of assessing
progress towards achieving resilience, as defined by various global policy

frameworks, for instance the UN Sustainable Development Goals or the Sendai
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Framework for Disaster Risk Reduction 2015-2030 (Schipper and Langston, 2015). It
is also an opportunity for initiating institutional learning about what works and what
doesn’t work, and ultimately to implement more effective and equitable programmes
of intervention. Still, very few frameworks for evaluating adaptation and resilience
interventions are formulated with an operational, robust impact assessment in mind
(see GlZ, 2015).

4.2.2 Theoretical foundations and operationalisation of the BACI Adaptation Impact
Evaluation Framework

For our BACI Adaptation Impact Evaluation Framework we draw from the theoretical
heritage of vulnerability, adaptation and resilience research (Adger, 2006; Folke et
al., 2002) and focus on livelihood resilience, particularly the conceptual framework of
livelihood resilience developed by Speranza et al. (2014). Speranza et al. (2014)
created their livelihood resilience framework to conceptualise how people’s livelihood
practices contribute to maintaining individuals’ capacity to respond to adverse
conditions and to influence societal structures and processes that support, or
constrain, maintaining livelihoods, especially during shocks and stresses.
Consequently, livelihood resilience is defined as “the capacity of livelihoods to
cushion stresses and disturbances while maintaining or improving essential
properties and functions” and is determined “by actors’ assets and strategies to
maintain and increase assets, to self-organise and to learn” (Speranza et al., 2014,
p. 111). We adapt this framework from Speranza et al. (2014) and create the BACI
Adaptation Impact Evaluation Framework (Figure 2) that conceptualises how to
empirically assess the contribution of adaptation interventions to households’
capacity (buffer capacity) and the societal processes (self-organisation and capacity

for learning) that support positive livelihood resilience outcomes.
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Figure 2: The BACI Adaptation Impact Evaluation Framework for evaluating the impact of
adaptation interventions on reducing vulnerability and building livelihood resilience

(livelihood resilience approach was adapted from Speranza et al. 2014).

Buffer capacity refers to “the capacity to cushion change and to use emerging
opportunities to achieve better livelihoods outcomes such as reduced poverty”
(Speranza et al., 2014, p. 112), and depends upon endowments, entitlements and
their diversity. Endowments represent people’s livelihood assets, referred to as
‘capitals’ in the Sustainable Livelihoods approach (Chambers and Conway, 1992)
and include a mix of human (skills, knowledge), natural (land, trees, crops), financial
(income, savings), social (networks, reciprocity) and physical (livestock,
infrastructure) capitals (DFID, 1999). Entitlements represent goods and services that
a person can gain access to “using the totality of rights and opportunities that he or
she faces” (Sen, 1984, p. 497 cited in Devereux, 2001). Livelihood resilience theory

assumes that the accumulation and exchange of capitals provide a safety-net
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against shocks and stresses. Studies have shown that diverse assets and services
(e.g. crops, financial and agricultural services) and strategies (e.g. alternative
income-generating activities) improve resilience by spreading risk (Sallu et al., 2010;
Sina et al., 2019; Speranza, 2013). To operationalise buffer capacity, it should
therefore include locally-relevant indicators of assets, access and diversity, as it was
achieved in previous studies (Matter et al., 2021; Pandey et al., 2017; Quandt,
2018). In the framework, we omit the human and social capital from buffer capacity
due to significant overlap with the dimensions of livelihood resilience - self-

organisation and capacity for learning.

Self-organisation can be understood as either the process of emergence/re-creation
of society through a dialectic of social structures (top-down processes) and individual
actions (bottom-up processes), or the ability of social actors to determine their own
rules that affect them in a collective process of social cooperation (Speranza et al.,
2014). Internal community interactions regulating these processes are vital for self-
organisation. Trust, norms and networks, which constitute key features of social
capital, can improve the efficiency of society by facilitating cooperation and
coordinated action (Putnam, 1993). This is fundamental for risk management.
Previous studies have shown that many adaptive decisions, made at local levels,
derive from participation in social networks and rely on good relations with others
(Adger, 2003). Development practitioners who introduce a new set of rules and
networks, alongside existing community dynamics and negotiations, influence
components of self-organisation. Outcomes, in terms of changes to household’s
livelihood resilience, are likely to hinge on whether the process leads to increased
trust and cooperation, or the opposite (Bahadur et al., 2013). Indicators reflecting
participation in local groups and networks, cooperation and self-reliance are relevant

to describe this dimension of livelihood resilience (Speranza et al., 2014).

Capacity for learning, the last dimension of livelihood resilience in the framework,
describes the acquisition of new knowledge and skills, together with the capacity to
act on them (Speranza et al., 2014). Ensor & Harvey (2015) argued that “learning
processes can contribute to adaptive capacity by providing a way to alter practices or
decision-making norms in the face of uncertainty” (p. 512). Committing to learning

and having the ability to identify valuable knowledge, through exploring various
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sources of information and considering new ideas and practices through
experimentation, is the core in adapting livelihoods to ever changing conditions
(Marschke & Berkes, 2006; Speranza et al., 2014). Development practitioners have
an important role to play in facilitating the introduction of new knowledge and skills
through adaptation and resilience projects. At the same time, any behavioural
changes and acceptance of new knowledge are contingent on many factors and

require supportive systems that foster processes of learning (Armitage et al., 2008).

Recent research shows that adaptation and resilience-building interventions do not
adequately address the root causes of vulnerability (Eriksen et al., 2021). Although
vulnerability is implicit in the original framework from Speranza et al. (2014), we
position our analysis of livelihood resilience alongside the vulnerability context of
climatic and socio-economic pressures that affect people’s lives and their sensitivity
(Suckall et al., 2014). These pressures represent the type of disruption households
experience from different events such as crop failure from drought, poor prices for
produce, illnesses etc. Temporality, uncertainty, events, and changes plus other
contextual factors such as history and policies, constitute the unique local context
that situates livelihoods and projects. In this framework, the unit of analysis is the
household, a level where the impacts of intervention are predominantly felt (Quandt,
2018). As a result of an intervention, the livelihood resilience of households may be
enhanced, and their vulnerability reduced. Other outcomes might include unintended
consequences such as increased vulnerability or even maladaptation (Barnett &
O’Neill 2010; Eriksen et al., 2021). The aim is to measure changes in vulnerability
and livelihood resilience capacities between ex-ante (before) and ex-post (after) an
intervention, and for households who participated in the intervention, and those who
did not. By measuring change in vulnerability and resilience capacities from time T1
to T2, the framework goes beyond assessing a ‘snapshot’ of vulnerability and
livelihood resilience in a fixed moment in time (cf. Quandt, 2018). Resilience, as an
emergent property can only be manifested through the interaction of the system over
time, thus a ‘snapshot’ of a few factors cannot accurately represent resilience (Tyler
et al., 2016). Moreover, the framework is robust to the so-called “history threat” that
occurs when other confounding factors or events, which also could affect the
outcomes, take place between the before and after measurements (Robson et al.,

2001, p. 20). A study design measuring indicators before and after intervention, but
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without the non-participant comparison group, could be susceptible to this type of
validity issue (cf. Jha et al., 2017). The Before-After-Control-Impact (BACI) or
difference-in-differences (DiD) approach, presented in this study, aims to control for
these contextual changes and constitutes a robust method to evaluate the impact of
intervention on vulnerability and livelihood resilience (Bos et al., 2017; Smokorowski
& Randall, 2017).

4.3 Materials and methods

4.3.1 Study area and the GCCA+ intervention context

The research was conducted among agricultural communities of the East Usambara
Mountains located in Tanga Region, in north-eastern Tanzania. Due to proximity to
the Indian Ocean, these highlands receive relatively high annual rainfall with
approximately 1600 to 2300 mm, depending on location (Hamilton, 1989). The area
has two main rainy seasons: the long rains of masika (March-May) and short rains of
vuli (October-December). Long-term climatic records from the East Usambaras show
that rainfall on the plateau is variable from year to year (Yanda and Munishi, 2007).
In 1989, Hamilton and Macfadyen (1989) showed a tendency to a greater number of
exceptionally dry years and a smaller number of exceptionally wet years, from the
1960s onwards. Rains have become less reliable and less predictable in terms of
onset, duration and termination, which creates problems for the East Usambara
communities relying on rain-fed agriculture. Climate projections for the area are also
inconclusive. Some models suggest an increase in annual precipitation in this part of
Tanzania (Luhunga et al., 2018), others project a drying trend for the region (Conway
et al., 2017). Even the latest regional convection-permitting climate modelling,
illustrates high levels of uncertainty in future projections of rainfall for the region
(Chapman et al., 2020).

The European Union funded GCCA+ project (2015-2019) entitled “Integrated
Approaches for Climate Change Adaptation in the East Usambara Mountains”
formed the basis for this study. It was implemented by two non-governmental
organisations - Engineering for Human Development (ONGAWA) and the Tanzania

Forest Conservation Group (TFCG) - and Muheza District Council to support the
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highland communities to adapt to climatic changes and to strengthen livelihood
resilience. Two research institutions contributed to the design of monitoring and
evaluation and conducted research to stimulate learning on resilience and
adaptation. The project covered 8 rural villages with a population of 10,992 people in
2,853 households (ONGAWA, 2013). The dominant tribe in the area is the
Wasambaa, but other ethnicities such as Zigua and Bondei are also present due to
historical in-migration to the region (Powell et al., 2013). Average household income
in the period 2016-2019 was 355 USD per annum (own data), which signals abject
rural poverty even before income distribution to all household members (Aikaeli,
2010). The villagers depend mostly on farming and grow various food and cash
crops including maize, cassava, beans, yams, banana, sugarcane, tea, vegetables
and spices (Reyes et al., 2005). Job opportunities outside agriculture are scarce
(small businesses, motorbike taxi, construction) and even employment in the nearby
tea estates is vulnerable to low rainfall limiting the tea yield. The project introduced
various capacity building and income-generating activities and technologies aiming
to support local livelihoods under climate change (see Table 3). Some of the
implemented activities sought to reduce households’ vulnerability and improve buffer
capacity through spice tree nurseries, livestock hand-outs, farmer field schools and
extension for uptake of climate-smart agriculture (CSA) technologies, and income-
generating forest-based enterprises (butterfly farming, beekeeping, ecotourism).
Others supported the functioning of village structures and networks overseeing
forest, land and water management (including water supply technologies) and
various self-help and development groups nurturing collaboration and self-reliance
(ONGAWA, 2013). The training that was provided and the knowledge platforms that
were developed were designed to enhance capacities to learn and to experiment,

contributing further to building livelihood resilience in the East Usambara Mountains.

4.3.2 Data collection

We used quantitative household survey and qualitative insights from focus groups,
interviews and ethnographic notes from observations of project activities to help
interpret the quantitative findings and to provide additional context. Structured survey
information was collected in person in October 2016 and September 2019 from the

same households, which provided panel data of 291 randomly selected households
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before and after the intervention. Panel data (the same person/household over time)
is considered a powerful tool for estimating policy or project effects (Wooldridge,
2012, pp. 465-468). The sample comprised of both project participants and non-
participants. The project participants in the intervention were selected based on
specific criteria such as ‘spice producer’ or ‘suitable land holder’ for some groups,
e.g. economic groups and butterfly-farmer groups respectively, and general criteria
such as ‘at least 50% from poor/vulnerable background’, ’50% females’ for most
groups. In our survey a ‘household’ was defined by the Swabhili word kaya that
implies family members that have a common residency (Randall et al., 2011). The
survey was divided into 6 sections covering the following topics: basic households’
characteristics, households’ vulnerability, buffering capacities and assets, agricultural
practices, social capital and self-organisation, capacity for learning and project
participation. The questions were close-ended with a mix of nominal, multiple-choice,
and yes/no questions (Creswell, 2003). For instance, the participants were asked
how many months they experienced water shortage in the last 12 months (nominal)
or to indicate which agricultural services they have access to (multiple choice). This
research was conducted according to the principles of academic excellence and
integrity. The rights and dignity of the research subjects were prioritised on all
occasions, including obtaining informed consent, data protection, anonymity and

confidentiality and the right to withdraw from the study at any time.

Qualitative focus groups (FG) and face-to-face interviews were carried out in
intervals from December 2016 to April 2019. The aim of the focus groups (n=8)
conducted in each intervention village in 2016 was to investigate the villages
vulnerability context. Further interviews (n=60) were undertaken between March
2018 and April 2019. The respondents were selected through convenience and
targeted sampling (Newing et al., 2011). These interviews were semi-structured and
unstructured, and while some topics related to the participation in the project were
pre-prepared, there was also scope for the interviewees to express their own
opinions (Bernard, 1995). We also carried out interviews with households who did
not participate in the project (n=12) and those who dropped out after some time
(n=10) due to lack of time or not seeing the benefits. Ethnographic notes and
“jottings” produced throughout the fieldwork provided additional analytical depth and

context (Bernard, 1995, p. 181). All interviews were conducted in locally relevant
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languages (Kiswahili or Kisambaa), recorded on a voice recorder, and then

transcribed into English by two qualified translators.

4.3.3 Indicators and measurements

It is crucial to select context appropriate indicators when operationalising a method
or framework (Jones and Tanner, 2017). We constructed 12 simple indicators of
vulnerability and 13 simple indicators of livelihood resilience based on the
respondent’s survey answers. The indicators reflect different dimensions of locally
relevant characteristics of vulnerability and livelihood resilience in relation to the
activities that the GCCA+ project implemented. Table 3 provides evidence of
theoretical literature, which, together with the expertise of researchers and
practitioners in the field, informed the choice of indicators. Each indicator measures
one outcome used in the difference-in-differences regression models described

below, against which the project impact was evaluated.
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Table 3: Summary of the GCCA+ East Usambara project activities.

Description of project activity

Indicator of
vulnerability and
livelihood resilience

Theoretical link of project activity
with indicator * **

Measurement

Exposure

e Climate smart agriculture
(CSA)+

Climatic pressures

CSA technologies decrease
exposure to climatic pressures
(Khatri-chhetri et al., 2017)

Climatic pressures
experienced (yes/no, crop
failure from drought, crop
pests and diseases, soil
erosion, livestock diseases)

e CSA Socio-economic Education, diversified income- Socio-economic pressures
e Financial education pressures generating activities and access experienced (yes/no, poor
e Business education to markets decrease exposure to | price for produce,

e Searching for markets SOCio-economic pressures illness/family problems, land
¢ Income generating (Thulstrup, 2015; Sina et al., shortage, transport problems,
activities 2019) lack of information, lack of

tools)
Sensitivity

e Improved water supply++

¢ Management of water
resources

e Environmental by-laws
regulating agricultural
activities near water

Water shortage

Improved water infrastructure and
water management decrease
sensitivity to water shortages
(Thulstrup, 2015)

Months HH has insufficient
water during the year (total
number of months)

e CSA
e Income generating
activities

Food shortage

Improved and diversified farm
technologies and income activities
decrease sensitivity to food
shortages (Speranza et al., 2008;
Matter et al., 2021)

Months HH has insufficient
food during the year (total
number of months)

Buffer capacity

e Training on tree nurseries
e Promoting agroforestry
(including spice trees)

Tree ownership+++

More household resources (trees)
increase buffer capacity (Quandt
etal., 2017)

Trees owned by HH (total
number of fruit and spice
trees)

e Training on dairy
livestock husbandry
e Livestock hand-outs

Livestock
ownership+++

More household resources
(livestock) increase buffer
capacity (Weldegebriel and
Amphune, 2017)

Livestock owned by HH (total
number of livestock)

e CSA technologies

Crop diversification

Increased diversity of crops
increases buffer capacity
(Speranza, 2013)

Crops grown by HH (total
number of different crops
grown)

e Income generating
activities: butterfly
farming, dairy cattle, eco-
tourism, beekeeping,
income from CSA and
small businesses

Total income

Diversified household resources
(income) increase buffer capacity
(Sina et al., 2019)

Sum of all income sources
(agriculture, salaried job, own
business, daily labour, dairy
cattle, forest enterprises)

e Access to inputs, access | Agricultural Better access to agricultural Agricultural services HH has
to extension (agricultural | services+++ services increases buffer capacity | access to (total number of
and livestock), access to (Speranza, 2010) services)
agricultural storage
facility

¢ Rural microfinance Financial Better access to financial services | Financial services HH has
groups services+++ increases buffer capacity (Ulrich access to (total number of

e Access to bank loans

etal., 2012, Weldegebriel &
Amphune, 2017)

services)

e Economic groups

Market services+++

Better access to market services
increases buffer capacity
(Speranza, 2010)

Market services HH has
access to (total number of
services)
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Access to market: spices,
milk, butterflies, honey
and eco-tourism

Self-organisation

Establishment of new Networks Participation in networks supports | Professional groups and

community groups and self-organisation (Marschke & village institutions HH

village institutions (as Berkes, 2006; Speranza et al., members are part of (total

above) 2014) number of groups)

Cooperation through Cooperation Cooperation increases self- Reciprocal livelihood

group work organisation (Adger, 2003; activities (total number of
Speranza et al., 2014) productive activities done

with neighbours)
Supporting self-reliance Self-reliance Availability of own/local sources of | Own/local sources of support

within family and
neighbours

support increases self-
organisation (Speranza et al.,
2014)

HH has access to (total
number of local sources of
help)

Capacity for
learning

Knowledge platforms
(places/people) for
discussing issues and
opportunities

Information sources

Availability of alternative sources
of knowledge increases capacity
for learning (Speranza et al.,
2014)

Information sources HH uses
(total number of information
sources)

Provision of education to
established groups and
institutions

Commitment to
learning

Committing to education
increases capacity for learning
(Speranza et al., 2014)

Trainings HH participated in
during the project (total
number of trainings received)

CSA technologies

Experimentation

Experimentation increases
capacity for learning (Marschke &
Berkes, 2006; Speranza et al.,
2014)

Sustainable agricultural
technologies HH practices on
their own farm (total number
of CSA technologies
practiced)

+CSA refers to integrated land management framework with 3 main objectives: increase

productivity (intensification), enhance resilience to climate change (adaptation), reduce

greenhouse gas emissions (mitigation). See Figure A2 in Appendix | for breakdown of CSA

technologies promoted by the GCCA+ in the East Usambara.

++Improved water supply refers to installation of 31 new public water points (small gravity

technology)

+++ Livelihood activities and services already existent in the project villages that were
intended to scale up.

*Decreased exposure = reduced vulnerability; decreased sensitivity = reduced vulnerability
**Increased buffer capacity, self-organisation, capacity for learning = increased livelihood

resilience

4.3.4 Data analysis

4.3.4.1 Project impact evaluation method

We assessed the project impact using several analytical methods. For the
quantitative analysis we adopted the difference-in-differences (DiD) method (Angrist

and Pischke, 2008) to allow for comparisons over time between participant and non-
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participant households (HHs). The DiD method measures the effect of a treatment or
intervention by comparing the treatment group (the participant HHs), before and after
the intervention, with a similar control group (the non-participant HHs) that did not
receive the intervention. The intervention effect is the difference between the
participant HHs and the non-participant HHs, across time. This is possible because
the non-participant comparison group effectively ‘differences-out’ contemporaneous
confounding factors (Antonakis et al., 2010). We define participant HHs as those with
at least one household member participating in the project and non-participant HHs
as those whose household members did not participate in any of the project
activities. DiD assumes that, in the absence of the intervention (counterfactual
outcome scenario), the difference between those two groups would be relatively
stable over time and that their trends would follow parallel paths. Groups that do not
exhibit those characteristics are not suitably matched analytical groups (Wing et al.,
2018). Figure 3 demonstrates a simple two-period and two-group DiD design, as

adopted in this study.

y
. Treat t [ YETr— .o Treatment
reatmen Grou
------ g } effect P
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7 s—= Control Group
Before After

Figure 3: Estimating intervention effect using difference-in-differences.
Source Antonakis et al., (2010: 1109).

The statistical analysis was performed in Stata 16.1 software. We obtained
differences in outcomes between the participant and non-participant HHs before and
after the intervention (in T1 and T2) and the ‘participation by time’ interaction terms
(DiD estimators) by computing difference-in-differences regression models for
continuous outcomes of livelihood resilience and sensitivity and logit regression
models for binary outcomes of exposure. Participation (dummy variable where

O=non-participant HHs and 1=participant HHs), time (dummy variable where O=pre-
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project period and 1=post-project period) and the interaction of ‘participation by time’
were the model fixed effects. Covariates representing HHs socio-demographic
characteristics (see section “Characteristics of participating and non-participating
households” below) were added to the models to mitigate for potential imbalances
between participant and non-participant HHs at baseline. Robust standard errors

were used in all models. Our model is summarised in the simplified equation below:

Y= Bo + B1*Participation + f2*Time + B3*(Participation x Time) + covariates + error

term

Our primary interest - the coefficient B3 - captures how the mean change in
outcomes from before to after the intervention was different for the participant and
non-participant HHs, thus reflecting the project impact (DiD estimator). In the
probability metric of the logit models of exposure, the project impact was obtained
from additionally calculating the marginal effects. For variables of vulnerability, where
higher absolute values indicate higher vulnerability, positive and significant DiD
scores indicate greater increase in vulnerability in the participant group, in
comparison to non-participant group, therefore negative project impact. Inversely, for
indicators of livelihoods resilience, where higher absolute values indicate more
resilience, positive and significant DiD scores indicate positive change for the
participant group in comparison to the non-participant group and thus positive project
impact. When the mean difference in outcomes from before to after was greater for
the non-participant than the participant HHs, and/or the DiD estimator was not

statistically significant, there was no project impact.

We also analysed trends in rainfall data sourced from Marikitanda Tea Research
Centre and the East Usambara Tea Company (EUTCO) to determine whether

annual rainfall has changed over time using the Mann-Kendall trend test.

Qualitative interviews, focus groups and field notes supported the quantitative
analysis. They were coded in NVivo 11 software using thematic analysis (Boyatzis,
1998). Codes and themes were developed along the research process and
represented developed theories about the project impact on participant and non-

participant HHs. We frequently compared quantitative and qualitative data to
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triangulate our findings. Developed memos also provided relevant quotes for this

work.

4.3.4.2 Limitations of the framework, data and design

To confidently attribute changes in vulnerability and livelihood resilience to the
project activities, the participant and non-participant HHs should be comparable in
the pre-project period, with regards to the outcome indicators and the covariate
distributions of the household characteristics (Sills et al., 2017). Trends in outcomes
can be plotted if sufficient data is available (>2 time periods). In this study we lack
such data therefore baseline trends could not be properly evaluated. Three out of 25
of our outcome indicators (‘getting poor price for produce’, ‘information sources’ and
‘markets’) were statistically different at baseline for the participant and non-
participant HHs (p<0.01, p<0.05, p<0.05 respectively), with the participant HHs
having higher means (for indicators of resilience) or lower proportions (for indicators
of vulnerability). This could suggest that the participant and non-participant HHs
have already been on different pathways with regards to those indicators.
Furthermore, the difference-in-differences methodology is sensitive to ‘spillovers’
from higher level interventions to the households’ level variables. Such ‘spillovers’
might reduce the ability to separate the project impact from other factors. In this
study we use qualitative understanding to triangulate our findings. Finally, 4 out of 13
of the baseline HHs covariates (‘HH size’, ‘wealth ranking’, ‘HH head years of
schooling’ and ‘ownership of mobile phone’) showed statistical differences between
the participant and non-participant HHs, exposing the participant selection bias.

These covariates were included in all difference-in-differences models as controls.

4.4 Results

4.4.1 Characteristics of participating and non-participating households

Descriptive statistics of socio-demographic characteristics of the participant
(hereinafter P) and non-participant (hereinafter NP) HHs pre-project are presented in
Table 4. Among the random sample of HHs surveyed across the project villages
(10.2% of all HHs), 207 HHs participated in the project and 84 HHs did not. The

results show that P HHs were bigger, have HHs heads that are more educated and
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have more access to mobile phones. P HHs were also less poor than NP HHs
despite the project intention to target poor and more vulnerable HHs. All other socio-

demographic characteristics were comparable (Table 4).

Table 4: Comparison of the socio-demographic characteristics of the participant and non-
participant households at baseline

Variable Participant Non-participant HHs | p-value
HHs (N=84)
(N=207)

Mean / Proportion
HH size 4.69 (2.02) 4.11 (2.25) 0.034**
Working age adults | 2.00 (1.11) 1.90 (1.14) 0.491
Male 53.2% (110) 50.0% (42) 0.627
Female 46.8% (97) 50.0% (42)
Male-headed HHs 78.3% (162) 71.4% (60) 0.214
Female-headed 21.7% (45) 28.6% (24)
HHs
Poor HHs 41.1% (85) 52.4% (44) 0.049**
Average HHs 47.3% (98) 44.0 (37)
Better off HHs 11.6% (24) 3.6% (3)
Land owned 3.14 (3.24) 2.66 (2.15) 0.214
(acres)
Years of schooling | 6.17 (3.37) 5.19 (3.04) 0.021**
(HH head)
From the village 71.01% (147) 69.05% (58) 0.739
Has electricity 22.71% (47) 21.43% (18) 0.813
Has mobile phone 73.91% (153) 55.95% (47) 0.003***
Has transport 13.53% (28) 9.52% (8) 0.347
Has satisfactory 88.89% (184) 82.14% (69) 0.122
house+
Using improved 28.50% (59) 20.24% (17) 0.146
water source++

+Walls and roof made of solid materials such as wooden poles (with mud), bricks and iron
sheet roof

++Piped water, borehole or protected stream

p-values estimated by two sample T-test (for means) and Pearson chi2 (for proportions) ***
p<0.01; ** p<0.05; * p<0.1

Reported in brackets — standard deviation for variables expressed as means and No. of

respondent HHs for variables showing proportions

4.4.2 Vulnerability context and mitigation

During the project implementation period, the climatic conditions and related
livelihoods pressures changed. At the start of the project, in 2016/2017 the East

Usambaras, like most of the region, experienced severe drought caused by the El
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Nifio—Southern Oscillation (ENSO) (FAO, 2014; Kolusu et al., 2019). On the other
hand, in the second half of the project in 2018/2019 the rainfall was particularly
abundant (Figure 4). Our analysis of annual rainfall recorded daily in the East
Usambara Mountains between 1969 and 2019 confirmed considerable annual
variation, however there was no evidence of long-term decline or increase in rainfall

in the area (Mann-Kendall trend test - monthly averages used, tau=-0.0204, Prob >

Iz| = 0.451).

Rainfall during the GCCA+ project
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Figure 4: Trends in annual rainfall in the East Usambara.
Between 1969-2019 with fitted trend line. The period when the project was implemented is
enlarged (averages by month). Data sourced from Marikitanda Tea Research Centre

(continuous line) and the East Usambara Tea Company (EUTCO) (dotted line). Data for

1972 is missing.

Regression models demonstrated that all indicators of climatic pressures improved
during the project. However, the observed changes were not related to the project
activities - there was no statistical difference between P and NP HHs (Table 5). With
regards to socio-economic pressures the project had small positive impact on
mitigating ‘lack of tools and equipment’ with P HHs having lower probability of
reporting those issues. Notably two indicators of socio-economic pressures worsen

over time — ‘getting poor price for produce’ and ‘land shortages’ with P HHs being
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less likely of having land shortages than NP HHSs, although this effect also cannot be
assigned to the project activity. Poor prices for produce may relate to the seasonal
variation in production that may have been influenced by the increase in rainfall in
the second half of the project. This is also demonstrated by the indicators of
sensitivity discussed next. Reported number of months with food and water
shortages decreased for both groups on average from over 4.5 to 1.5 months (food
shortage) and from 2.3 to 1 month (water shortage) from before to after the project.
Again, the differences between P and NP HHs on those indicators across time were

not significant and thus not attributable to the project.

Table 5: Comparison of variables of exposure and sensitivity before and after the
intervention for participants and non-patrticipants households.

Participant HHs | Non-participant | Diffrence-in- Project
(N=207) HHs diffrences model | impact
(N=84) (robust s.e.)

Before | After | Before | After

Climatic pressures+ Marginal effects

Crop pests and 35.2% | 16.9% | 38.0% | 11.9% | 0.073 (0.076) No impact

diseases (73) (35) (32) (10)

Crop failure from 89.3% | 56.0% | 88.0% | 45.2% | 0.083 (0.076) No impact

drought (185) (116) (74) (38)

Soil erosion 30.4% | 13.0% | 33.3% | 8.3% 0.089 (0.073) No impact
(63) (27) (28) (1)

Livestock diseases 16.4% | 6.7% 14.3% | 3.5% 0.027 (0.053) No impact
(34) (14) (12) 3

Socio-economic pressures+

Getting poor price for 40.5% | 53.1% | 46.4% | 54.7% | 0.042 (0.089) No impact

produce (84) (110) (39) (46)

lliness and/or family 54.1% | 39.1% | 57.1% | 47.6% | -0.051 (0.089) No impact

problems (112) (81) (48) (40)

Land shortage 29.9% | 30.4% | 27.3% | 33.3% | -0.044 (0.083) No impact
(62) (63) (23) (28)

Transportation problems | 38.1% | 10.1% | 39.2% | 5.9% 0.060 (0.070) No impact
(79) (21) (33) (O]

Lack of information 24.6% | 14.9% | 27.3% | 13.0% | 0.050 (0.071) No impact

and/or understanding (51) (31) (23) (11)

Lack of tools and/or 28.9% | 9.6% 20.2% | 14.2% | -0.139 (0.067)* Positive

equipment (60) (20) (17) (12) impact

Sensitivity++ DiD scores

Food shortage 5.01 1.53 4.63 1.63 -0.433 (0.460) No impact
(298) | (1.79) | (3.17) | (1.73)

Water shortage 2.28 1.09 2.28 0.93 0.159 (0.421) No impact
(2.23) | (1.81) | (2.64) | (1.87)

All models were adjusted for socio-demographic differences between P and NP HHs
+ Indicators of climatic and socio-economic pressures (binary dependent variables)

estimated with logistic regression (proportions and marginal effects reported)
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++ Indicators of sensitivity (continues dependent variables) estimated with linear regression

(means and DiD scores reported)

p-values *** p<0.01; ** p<0.05; * p<0.1

4.4.3 Enhancing livelihood resilience

Table 6 summarises the results of the project impact on different dimensions of

livelihood resilience. The DiD estimators were calculated by difference-in-differences

linear regression models and adjusted for socio-demographic differences between P

and NP HHs presented in section 4.1. Qualitative enquiry supported the

interpretation of the results throughout.

Table 6: Project impact on livelihood resilience before and after the intervention for

participants and non-participants households.

Participant HHs Non-participant HHs Difference-in-differences model
(n=207) (n=84)
Indicators of Before After Before After Coefficients Project impact
livelihood Participation x
resilience Time (DiD scores)
(robust s.e.)
Buffer capacity Means (SD)+
Tree ownership 30.41 35.70 20.08 31.50 -5.944 (13.374) No impact
(74.38) (86.21) (33.83) (90.53)
Livestock 1.17 1.65 0.82 1.14 0.092 (0.447) No impact
ownership (2.81) (3.22) (1.62) (2.79)
Crop 5.62 6.43 5.48 4.66 1.660 (0.497)*** Positive
diversification (2.75) (3.15) (2.85) (2.97) impact
Total income 315.26 460.13 255.80 391.48 -5.456 (91.113) No impact
(USD) (551.0) (684.53) (390.84) (553.31)
Agricultural 0.86 1.02 0.85 0.38 0.581 (0.160)*** Positive
services (1.01) (0.87) (0.98) (0.63) impact
Financial services | 0.83 1.15 0.80 0.50 0.607 (0.123)*** Positive
(0.72) (0.79) (0.71) (0.63) impact
Market services 0.47 0.72 0.30 0.75 -0.162 (0.103) No impact
(0.56) (0.67) (0.52) (0.55)
Self-
organisation
Networks 0.65 2.89 0.42 0.46 2.155 (0.220)*** Positive
(1.06) (2.54) (0.74) (0.79) impact
Cooperation 0.35 0.22 0.28 0.22 -0.063 (0.098) No impact
(0.63) (0.75) (0.50) (0.44)
Self-reliance 0.84 1.37 0.79 1.39 -0.082 (0.144) No impact
(0.95) (0.50) (0.87) (0.65)
Capacity for
learning
Information 2.40 5.29 1.83 1.93 2.694 (0.386)*** Positive
sources (1.53) (3.51) (1.28) (2.23) impact
Commitment to 0.09 2.85 0.07 0.11 3.467 (0.300)*** Positive
learning (0.29) (2.89) (0.25) (0.32) impact
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Experimentation 341 2.66 2.95 1.45 0.787 (0.357)** Positive
(2.30) (1.60) (2.35) (1.60) impact

All indicators of livelihood resilience estimated with linear regression adjusted for socio-
demographic differences between P and NP HHs

+Unadjusted means reported

p-values *** p<0.01; ** p<0.05; * p<0.1

4.4.3.1 Buffer capacity

Regression analysis suggests that the implementation of the project led to an
improvement in indicators of ‘crop diversification’, ‘agricultural services’ and ‘financial
services’ among P HHs compared to NP HHs, which indicates a positive project
impact. However, further analysis supported by qualitative data suggests a possible
unintended outcome for the NP HHs. In parallel, the project oversaw the introduction
of village-level by-laws that prohibit growing certain crops such as yams and
vegetables, near water courses, for environmental conservation reasons. The
number of NP HHs vegetable cultivators dropped from 26.1% before the project to
9.5% after, while only about 3% of P HHs gave them up (Figure 5). Similarly, amid
those by-laws NP HHs did not expand planting yams, in contrast to P HHs where the
number of yam cultivators increased by about 20%. It is likely that while the project
aimed to reduce cultivation near the water for conservation purposes overall, it
disproportionally affected those households that did not participate, and were not
provided with alternatives. P HHs, which were more powerful and better positioned in
the village, likely were less intimidated by the new by-laws and may have found a
better way not to obey them. In our interviews, poorer NP HHs seemed to be the

most disappointed with those by-laws:

‘| cannot accept such solutions. With one yam you can feed all your children

(...) They grow fast [yams] and we also sell them seasonally’ (ID60, women).

A female focus group participant also explained that vegetable cultivation helps

women to earn income during drought:
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‘When it is dry like now, we plant vegetables [in farms near water to allow

bucket irrigation] and sell them to fellow villagers because not many people

have vegetables on their farms [that are not near water] (FG2, women).

Before
Non-participant HHs (n=84)
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Cassava
Beans
Bananas
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Yams
Cloves
Vegetables
Sugarcane
Cinnamon
Sweet potatoes
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Figure 5: Crops grown by participant and non-participant households before and after the

intervention.

Similarly, increased access to agricultural services for the P HHs, through the

farmer’s field schools, may have had a negative knock-on effect on the NP HHs that

struggled to access extension services during the programme operation period.

Indeed, testimony from NP farmers suggest that district staff became too occupied

with the project activities, which resulted in decreased delivery of everyday services

to other villagers:

‘| used to call XX [extension officer] for advice but he is too busy now with

shamba darasa [farmer field school] (...)’ (ID12, man).

Regression results also show that, overall, the project had little impact on ‘total

income’ earned, ‘tree and livestock ownership’ and ‘market services’, despite the

introduction of income-generating activities (e.g. butterfly farming, beekeeping and

ecotourism), dairy cattle hand-outs and searching for new markets. Interviews with

farmers indicated that agricultural income did not significantly increase, after the

project, due to poor uptake of climate-smart technologies, long maturing period of

introduced cash crops, and poor performance of drought-resistant seeds due to

heavy rainfall. Other income generating activities such as butterfly farming were also
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compromised by a nationwide ban on exporting live animals (including butterfly
pupae) issued by the Tanzanian government in 2016. Detailed breakdown of
different income sources before and after the project is presented in the Appendix |
in Figure A1. On the other hand, there was a high interest in possession of spice tree
seedlings (indicator of ‘trees ownership’) in both groups over time, followed by an
increased access to ‘market services' (Table 6). Although not attributed to the
project, this suggests a growing desire for planting spices as a chosen adaptation

strategy among the villagers:

‘When | think about the future, | see that the spices can take us to the next

level. Nothing else’ (ID34, man).

4.4 .3.2 Self-organisation

The project’s positive influence on self-organisation manifested in increased number
of networks that more than doubled for the P HHs compared to NP HHs (Table 6).
This is likely to be due to the many development groups and village institutions the P
HHs engaged with throughout the project. On the other hand, small means of the
indicator of ‘cooperation’, which captures the help HHs offer to each other in relation
to productive livelihood activities, show that cooperation was low in the intervention
villages; and this was independent of the project. During our focus groups the

residents explained:

‘Most families work individually here. But people show good collaboration for

funerals, weddings, births and to attend sick persons’ (FG3, women).

Focus groups attendees also suggested that people might increase support to each

other during drought:

‘Il know that my fellows who are more blessed than me will give me some
work. In the year like this [drought] we sometimes work for cassava [provide
labour in exchange for food]. Others will give you food even for free’ (FGA4,

woman).
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Inversely, the improvement over time in the indicator of ‘self-reliance’ was significant,
however no difference between P and NP HHs indicates no project impact on this
indicator either.

4.4.3.3 Capacity for learning

The results show a positive project impact on the capacity for learning dimension of
livelihood resilience. Overall, during the project, P HHs received almost 3.5 times
more training than NP HHs and increased their use of different information sources
on average over 2.5 times. Regression analysis also suggests that despite
downward trend the project positively influenced agricultural experimentation, with P
HHSs reporting practicing more climate-smart technologies than NP HHs (Table 6).
Interestingly, during interviews, majority of participating farmers reported struggles
with practicing many of the introduced technologies, for instance constructing

terraces on their farms:

‘This is a very hard work and requires many men to accomplish. You need to

have money to hire people to help you’ (ID 23, man).

The survey and interviews also provide evidence that certain technologies promoted
by the project, particularly those focusing on soil conservation in food production
such as contour farming, retaining grasses or mulching, may have been considered
redundant by some farmers and show low uptake amid increasing spice cultivation
(compare Figure A2 in the Appendix ). A testimony from one village leader confirms
this:

‘Farmers now calculate how much return they can get from 1 acre of land.
Spice production gives them better return than cultivation of maize or

cassava. From the money earned they can easily buy food’ (ID7, man).

4 5 Discussion

Having shown how the BACI Adaptation Impact Evaluation Framework can be

operationalised to evaluate the impact of adaptation interventions, we now move to
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discuss the key findings from its application during this study. We make inferences
with other studies on adaptation and resilience-building interventions, reflect on our

learning, and offer recommendations for development practice.

4.5.1 Vulnerability context and mitigation

In East Usambara, the vulnerability context changed with the change of rainfall from
2016 to 2019, and the outcomes for households’ vulnerability proved largely
independent from the project activities. One reason is that the project predominantly
focused on mitigating drought, and its impacts likely became less relevant when
climatic conditions changed from drought to heavy rain. For instance, Gaworek-
Michalczenia et al. (2019) noted that drought or disease-resistant seeds do not
perform well in wetter conditions in the East Usambara Mountains. On the other
hand, the observed outcomes of socio-economic pressures for P and NP HHs likely
reflect the existing differences between them: for instance, NP HHs with fewer
assets, education, and mobile phone access might have more difficulty in securing
enough land. However, those differences in vulnerability between P and NP HHs
were mostly not significant and should be interpreted with caution. Our findings
support previous studies that highlight the necessity of thorough investigation of a
broad range of shocks and stressors and their effects on livelihoods to inform
adaptation and resilience intervention (Béné et al., 2015; Frankenberger et al.,
2014a). Current projection models are not clear cut about the direction of
precipitation change in this region of Tanzania (Chapman et al., 2020). While drought
remains an important livelihood risk, increases in extreme rainfall are expected,
especially in the highlands (Luhunga et al., 2018). Development practitioners must
therefore ensure a risk-informed project design, and be prepared to address various
climate scenarios to avoid gearing up for short-term solutions and heading towards
maladaptive outcomes in the future (Magnan et al., 2016). At the same time, there
are challenges that development practitioners face when working with rain-fed
agriculture-dependent communities in areas with a highly uncertain and variable
climate. While longer projects may have more opportunities, for instance, to test
different seed varieties ‘on the ground’ in various weather conditions, it is clear that
the ‘best practice’ guides used in designing similar interventions do not offer enough

guidance on how to make approaches like climate-smart agriculture more effective
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under such conditions (see URT, 2017). Those gaps are limiting the impact of

investments on reducing vulnerability and building resilience to climate change.

4.5.2 Enhancing livelihood resilience

Our analysis illuminated various challenges for development assistance to design
programmes that enhance livelihood resilience. Positive impact of the project was
most visible on the capacity for learning dimension of livelihood resilience,
particularly the indicators of ‘commitment to learning’ (training that HHs received)
and diversified ‘information sources’ (knowledge platforms HHs use). The project
committed to fostering learning including the development of ‘know-how’ practical
skills and other education, involving training on good governance, entrepreneurship,
or natural resource management, and created links between those platforms. There
is also a possibility that ‘information sources’ were partially increased through other
factors, not related to the project. On the other hand, primary activities aiming to
build households’ buffering capacities, such as income-generating activities, dairy
livestock keeping, climate-smart agricultural technologies, or market services,
demonstrated limited impact at the end of the project. Frankenberger et al. (2014a)
noted that short funding cycles of development projects do not allow the time for
addressing adaptive and transformative capacities related to the underlying drivers
of risk and vulnerability, such as human capital (skills, health, education), good
governance, infrastructure (markets, roads, communications systems), policies and
regulations that provide enabling environment for bigger systemic changes (Béné et
al., 2015). Our findings suggest that projects can potentially be successful in
transmitting new knowledge related to those capacities during the intervention
period. However, the transmission of knowledge alone is not sufficient for a
meaningful modification of the capacity base necessary for resilience building.
Speranza et al. (2014) argued that learning in resilient systems should come with the
ability to translate new knowledge into action. Acceptance and subsequent
conversion of new knowledge into action is contingent on many factors, including the
broader systemic processes that foster social learning (Rist et al., 2006), existing
‘generic’ capacities (Williams et al., 2015), shared vision (Wenger, 1998) and many
others. In the East Usambara Mountains some of the introduced ‘new knowledge’,

including various climate-smart agricultural technologies, seemed disconnected from
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the residents’ existing capacities and their shared adaptation vision. This was evident
in P and NP HHs high uptake of spice tree seedlings and low experimentation with
technologies in food production, which also required additional funds. The growing
importance of spice production in the area requires continued support with markets
and creating enabling conditions allowing households to earn sustainable income
from the sale of spices. This in turn requires sustainable funding mechanisms, and
longer-term intervention consisted of multiple, complementary, and integrated
activities, instead of short-term and fragmented projects demonstrating transient

impacts.

Nurturing community self-organisation is another livelihood resilience building
strategy (Speranza et al., 2014). The project was mindful of community self-
organisation and achieved positive impact in expanding social networks, which
constitute an essential part of social capital, upon which people draw in pursuit of
their livelihoods (DFID, 1999). However, the expansion of community networks did
not go in tandem with the increase in households’ cooperation, which was reported
as low for activities other than funerals, births, weddings, and attendance of the sick.
Slightly better cooperation was reported in the dry year (2016) than the wet year
(2019), for both groups, which signal that there was some work-related cooperation
among neighbours during drought. Those results were nevertheless independent of
the programme activities. Bahadur et al. (2013) noted that it is somehow naive to
assume that project-based interventions, limited in time and resources, can fully
accommodate the complexity of fostering community networks and cooperation. It is
like ignoring that multiple values, agendas and interests are present in ‘communities’,
which are not made up of homogenous groups of people (Agrawal and Gibson,
1999). This part of building livelihood resilience requires developing long-term
relationships of trust, negotiating differences and building on shared vision with
communities (Bahadur et al., 2013); and this is difficult to achieve in 3-5 year-long
projects. At the same time projects should recognise that certain adaptation or
resilience-building activities may themselves erode trust and create unintended, and

often negative externalities for livelihoods, which we discuss next.

During the project tensions arose between conservation policies and livelihood

enhancement goals, due to their disproportionate negative effect on the NP HHs.
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Negative impacts included reduced access to district extension staff, who became
less available while working on the project, and decreased crop options due to
conservation-related by-laws. The latter is also linked to elimination of an important
livelihood option in times of drought (yam and vegetable cultivation). While protecting
key resources is part of learning, and attention to major ecological aspects of
resilience is necessary to achieve long-term sustainability (Folke and Gunderson,
2010), trade-offs between livelihoods and natural resources and across scales
(household-community-landscape) are inevitable and need to be considered at
design stage to avoid unintended outcomes. Bamberger et al. (2016) argued that
ignoring unintended outcomes in development projects, especially those affecting
the most vulnerable groups, leads to breaching equity objectives and allows more
powerful citizens to reap the benefits or even worsen the situation of the poor. It is
especially likely if the levels and quality of participation and representation are low,
with those who participate not adequately representative of the full extent of the
community and/or merely consulted (Botes and Van Rensburg, 2000). This runs the
risk of many important situations and lived experiences relating to the presence of
the intervention going unnoticed (Morell, 2010). This also resonates with what has
long been discussed in the livelihoods and human-oriented resilience literature: what
looks like resilience building from one perspective or at one level might not be when
observed from another level or perspective; thus tools to achieve resilience are not
value neutral (Béné et al., 2014; Brown, 2014; Marschke & Berkes, 2006).
Recognising this is a first step for more reflective and ultimately more equitable

adaptation and resilience intervention.

4.6 Conclusions

The BACI Adaptation Impact Evaluation Framework expanded the livelihood
resilience framework of Speranza et al. (2014) to incorporate a BACI research
design, which allows to accurately evaluate the impact of adaptation interventions on
vulnerability and livelihood resilience of households. It is relatively easy to
operationalise yet a robust tool that can be used to assess vulnerability and
resilience in different contexts. Some knowledge of inferential statistics and
longitudinal data sets with at least two time points is, however, required to

successfully operationalise this framework. We envisage that this study will be
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relevant to the international community, including donors and development
practitioners, involved in delivering and evaluating adaptation and resilience
programmes supporting livelihoods. This framework and associated methodology
can generate robust evidence on the impacts of resilience-building initiatives that can
inform learning within projects and inform future intervention design. This is needed
to ensure more effective and equitable adaptation and resilience-building
intervention, and avoidance of unintended outcomes, which then can guide

recommendations for setting policy priorities.

Our focus on several key outcomes in the GCCA+ project, enabled us to accurately
evaluate which dimensions of livelihood resilience and vulnerability the project
influenced and in what ways. Education and hands-on training in local groups visibly
strengthened the capacity for learning and networks for the participating households.
Yet the project impact on most buffering capacities (e.g. income, markets) remained
low. We trace this result to the traditional funding mechanisms, where the short-term
cycles of projects do not allow for effective transfer of knowledge into action. Funding
should therefore prioritise long-term in situ projects at local and regional levels to
increase ongoing support for the introduced resilience-building activities, while
communities still learn how to derive sustainable benefits from them. We also
produced evidence of unintended consequences and maladaptation, particularly
among poorer non-participating households. This shows that trade-offs between
livelihoods and environmental policies, which are frequently unrecognised in
adaptation interventions, are real and should be considered carefully by
development practitioners. Finally, the results show that in communities where
livelihoods are largely dependent on rain-fed agriculture, variable weather plays a
significant role in determining the vulnerability context of livelihoods. Hence, projects
intending to reduce vulnerability must consider climatic variability and apply risk-
informed project design to avoid maladaptive outcomes. At the same time, there is a
need for more research and practical guidance on how such intervention might look

in areas with highly uncertain climate scenarios.

Appendix to Chapter 4

Supplementary materials to Chapter 4 can be found at the end of the thesis
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Chapter 5 - Narratives of climate change adaptation in global biodiversity
hotspots

5.1 Introduction

Biodiversity hotspots? (BH) are of global importance for conservation due to their
unique biodiversity and significant pressures from habitat loss (Myers et al., 2000).
For the past thirty years, the dominant discourse that guided conservation and
development action in BH has focussed on the conservation of rare and endangered
biodiversity, and was driven by international investments targeting those specific
locations (Marchese, 2015). BH became the centrepiece of global conservation
policy that have attracted over $1 billion in funding from major conservation and

development agencies (Sloan et al., 2014).

While global discourses and institutions historically played an important role in
funding and managing BH, the needs of local people living in these areas were often
neglected (Lele et al., 2010). Being traditionally perceived as places of wilderness,
biological laboratories or commercial sites (e.g. for wildlife tourism), and also under
high pressure from human activities, did not serve the prioritisation of the local
livelihood priorities (Neumann, 2001; Conte, 2010). Rather, the biodiversity
conservation or commercial interests dictated levels and specifics of social
development available to communities living in biodiversity-rich areas (Adams and
Hutton, 2007; Brockington and Wilkie, 2015). Narratives of environmental
degradation, which situate local communities and their livelihoods as the primary
agents and drivers of environmental degradation, fuelled global conservation
discourses (Leach and Mearns, 1996b). Despite the introduction of more integrated
conservation policy, including the addition of alternative livelihood projects under the
broader ‘conservation with development’ approach, initiatives have often led to trade-
offs between short-term livelihood improvements with long-term conservation
objectives (Brown, 2003; Roe et al., 2015).

2 Biodiversity hotspots are defined as biogeographic regions with more than 1500 endemic vascular
plant species and less than 30% of original primary habitat remaining. Endemic species refer to
species that are found in that particular region and nowhere else on Earth (Myers et al., 2000).
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With the shift in global environmental narratives towards the climate change agenda
in mid-2000s (Roe, 2008), a new wave of climate change adaptation projects have
been introduced within BH. Climate change discourse changed the focus of
sustainability and arguably, the aim is no longer ‘preserving natural resources for
future generations’ but ‘strengthening resilience and adaptive capacity in social—
ecological systems’ (Werners et al., 2013: 334; Khan and Cundill, 2019). Most
development agencies talk about reducing vulnerability and strengthening resilience
to climate change, with mutual benefits to ecosystems, and to the local poor and
vulnerable (Frankenberger et al., 2014; UN, 2020). Millions of dollars have also been
transferred to a range of implementing organisations to run climate adaptation
projects in BH, with a varied objectives of addressing climate change and
conservation issues, whilst also supporting sustainable development (Perez et al.,
2010).

In this article, we present the findings from a 3-year long ethnographic research that
explored the processes of adaptation project implementation in a BH through a
critical analysis of climate adaptation narratives that emerged around a high-profile
Global Climate Change Alliance’s (GCCA+) adaptation project called ‘Integrated
Approaches to Climate change Adaptation’ and implemented in the East Usambara
Mountains BH3. In our analysis, we deconstruct the interactions and consequences
of climate adaptation narratives generated by various stakeholders throughout the
project implementation. This deconstruction aims to illustrate the connection
between current adaptation narratives and historical legacies in BH's locations. We
explore how these historical influences shape the adaptation process and justify
specific approaches to adaptation action, thereby revealing injustices that impact the

design and implementation of the project.

Our focus on adaptation narratives in BH provides a unique contribution to the
debates around the interactions between global and local narratives that inform the
understandings and framings of climate change vulnerability and adaptation

responses (Donald et al., 2022; Evans et al., 2014; Farbotko and Lazrus, 2012;

3 The East Usambara Mountains are part of the Eastern Arc Mountains that belong to the Eastern
Afromontane biodiversity hotspot. Previously, this hotspot was known as the Eastern Arc and Coastal
Forests of Tanzania and Kenya hotspot (Marchese, 2015).
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Kraul and Bremer, 2020). Through this the paper contributes to the broader
discussion about the effectiveness and fairness of project interventions and their
ability to reduce vulnerabilities encoded in adaptation narratives (Eriksen et al., 2021;
Gaworek-Michalczenia et al., 2019; Nagoda, 2015). It also shows how adaptation
approaches in BH are related to and limited by old conservation paradigms capable
of perpetuating historical injustices. We envisage that the findings will support the
design and implementation of more effective and equitable climate adaptation

projects in BHs and inform global climate adaptation policies.

5.2 Theoretical background

5.2.1 Defining narratives

Following Fairhead and Leach (1995: 1023) we define narratives as ‘stories of
apparently incontrovertible logic which provide scripts and justifications for
development action’. This definition originated from an earlier work of Roe (1991),
who observed that most development policy prescriptions rely on blueprint solutions
derived from simplifying assumptions about human-environment interactions
encoded in, what he calls, ‘development narratives’. Roe further argued that
regardless of whether narratives are true or not, when established, they are difficult
to refute even if negative evidence appears (Roe 1991, 1995). Policy makers and
development practitioners are allured to such narratives, because they simplify and
stabilise complex and uncertain realities, in which programmes and policy-making
are taking place (Keeley and Scoones, 2003). Social and political factors also
influence how knowledge informing narratives is created and used. For instance,
Hajer (1995) claims that narratives are ‘discursive storylines’ that act as political
devices created to maintain discursive order that shapes perception and action.
Those devices position actors and attribute specific ideas of ‘blame’, ‘responsibility’,
‘urgency’ and ‘responsible behaviour’ to them (Hajer 1995: 64-65). Their role is to
suggest unity in a situation when many discursive components of a problem exist,
and to achieve discursive problem closure by inhibiting the exploration of the
problem in broader contexts. Narratives are therefore entangled with values, social
relations, power and histories (Beymer-Farris and Bassett, 2012; Forsyth and
Walker, 2008).
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The political economy of past and present resource use and control in many ways
reflects such discursive narrative production. This is demonstrated, for instance, in
how the colonial and postcolonial bureaucracies and conservation policies utilised
environmental degradation narratives to justify the appropriation of local resources
(Fairhead and Leach, 1995; Forsyth and Walker, 2008). Many studies documented
how interventions informed by such narratives or ‘received wisdom’ (Leach and
Mearns 1996a) involve poor empirical evidence, as well as narrow thinking about
local history, traditional land-use systems, culture and other social priorities inherent
to rural livelihoods (Nygren, 2000; Stringer, 2009). Narrowly selected solutions are
then applied out of local contexts, failing to recognise counter-narratives that present
divergent understanding and at times better explain the complexity of local
environmental problems and vulnerability. Disruption of local communities,
dislocation, marginalisation, and unnecessary restrictions on traditional livelihoods

are just a few of the possible outcomes.

5.2.2 Global versus local narratives and their implications for projects design and
implementation

It is not a new observation that just a handful of powerful global narratives underpin
most policy prescriptions directed towards solving what has been defined as ‘global
environmental problems’ (Jasanoff, 2013; Taylor and Buttel, 1992). Global narratives
on deforestation, desertification, biodiversity loss and most recently, climate change
frame issues in such a way that favours external policy intervention over locally
derived, culturally-relevant and context-specific perspectives (Adger et al., 2001).
International actors and knowledge regimes produce global narratives through global
institutions and assessments such as the Millennium Ecosystem Assessment, which
endorsed the biodiversity hotspot concept, and the Intergovernmental Panel on
Climate Change (IPCC), which became central to producing knowledge about
climate change. Typically, these narratives focus on multiple winners, positive
outcomes, and synergies, while ignoring losers and costs (Massarella et al., 2020).
They also possess a vast mobilising power in terms of dominating thinking,
determining funding and structuring institutional arrangements; hence, they have
been described by some scholars as both managerial and hegemonic (Adger et al.,
2001; Arnall et al., 2014; Morchain, 2018). The success of the biodiversity hotspot
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concept illustrates a dominant narrative at work, which led to enormous financial
investments in projects targeting those areas. The climate adaptation narrative,
originating from distant United Nations offices, has faced similar criticism for its
perceived lack of relevance to communities actively confronting climate change at
the frontline (Klepp and Chavez-Rodriguez, 2018a). Below, we explore the origins of
both narratives and examine how they might permeate the design and

implementation of projects in the BH areas.

5.2.2.1 Biodiversity hotspot discourse

The biodiversity hotspot discourse originates from global processes such as the
United Nations Convention on Biological Diversity (CBD) and focuses on strict
environmental conservation approaches that view biodiversity as separate from
human life, envision protected areas as ‘islands without people’, and recognise
modern science as the most important source of knowledge (Zinngrebe, 2016).
Ecologist Norman Myers introduced the biodiversity hotspot concept in the late
1980s as a novel priority-setting strategy for biodiversity conservation. The aim was
to direct scarce conservation resources to the most biodiverse and threatened areas
around the world, which have become hugely successful with international funders
and philanthropy (Dalton, 2000; Marchese, 2015). Jepson & Canney (2001, p. 225)
then noted that such ‘silver bullet’ blueprint solutions are particularly appealing to the
international community and policy makers who view conceptually simple and well-
promoted ideas as ‘cure-all’ solutions. Later Redford et al., (2013: 437) named such
approaches in conservation policy - that attempt to sell old wine in a new bottle - the
‘conservation fads’. BH quickly became part of the ‘fad’ family. Other examples
include the ‘conservation with development’ projects rolled out from the 1980s
across many conservation sites including BH, that were designed to promote
participation, empowerment and decentralisation, but resulted in less ideal outcomes
when institutionalised and reconfigured in design and practice (Blaikie, 2006;
Dressler et al., 2010). Being built on largely speculative assumptions (Adams et al.,
2004), and questionable equity records, including often wrongly attributed
degradation narratives (Abbott and Campbell, 2010; Hajdu and Fischer, 2017), these
approaches have mostly failed to meaningfully reconcile ecosystem conservation

with the needs of local people dwelling close to nature (Lele et al., 2010; Chambers
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et al., 2022). Hence, delving into the historical legacies embedded in BHs and
understanding how they have shaped recent narratives tied to this wave of
adaptation projects can elucidate the potential injustices hidden in the design and
implementation of these projects. This exploration is essential for enhancing future

outcomes and refining the approach to such projects.

5.2.2.2 Climate adaptation discourse

The climate adaptation discourse shares some common characteristics with the
biodiversity hotspot discourse. The global climate adaptation discourse too largely
emphasises scientific knowledge produced by global ‘experts’, focuses on
ecosystems as opposed to the social drivers of vulnerability, and favours simplistic
blueprint solutions that are broadly applicable (Arnall et al., 2014; Klepp and Chavez-
Rodriguez, 2018). While, the United Nations Framework Convention on Climate
Change (UNFCCC) and the IPCC, major contributors to these narratives, have
evolved their understanding of adaptation and vulnerability over time — shifting from
adaptation conceptualised as ‘adjustment’ to reduce vulnerability to climate stimuli in
early IPCC reports (see Bassett and Fogelman, 2013) to an approach concerned
more with equity issues in the most recent one (IPCC, 2023) - the governments and
practitioners continue to struggle with providing adaptation interventions that
effectively reduce vulnerability (Eriksen et al., 2021; Nunn and Kumar, 2019). A well-
documented obstacle to progress is the tendency to overlook local realities and
contextual nuances encoded in local narratives, which are essential to achieving
effective and equitable adaptation outcomes (Ensor, 2015; McNamara et al., 2020).
Some recent critics pointed out that despite the common label of community-based
or community-driven adaptation approaches, the prescribed solutions and
management measures are often top-down and driven by global experts, which
significantly differ from what actions are valued and taken by the local people
themselves (Westoby et al., 2021).

In the context of BH, many conservation organisations adopted the global climate
adaptation discourse to secure funding for their projects (de Wit, 2018). It is widely
acknowledged that adaptation responses should incorporate various forms of

environmental conservation to strengthen resilience and adaptive capacity and thus
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reduce vulnerability to future climatic changes (Folke and Gunderson, 2010; Haque
et al., 2022). At the same time analysts highlighted that there often are trade-offs
related to addressing multiple livelihoods and environmental challenges (Adams et
al., 2004; Roe, 2008) and lessons needs to be learned from previous conservation
projects to avoid past mistakes (Blom et al., 2010; Chishakwe et al., 2012; Reid,
2016). Perhaps one of the most important lessons emphasised in the literature is
that the communities should be at the centre of any planned adaptation intervention
with local initiatives holistically targeting vulnerability and equity framings (Reid,
2016). In this context, academic debates emphasise that adaptation research and
practice feature two different orientations towards reducing vulnerability (O’Brien et
al., 2007). One framing of the climate problem focuses solely on the biophysical
impacts of the changing climate and interprets vulnerability as the negative outcome
of those impacts. It then seeks solutions through specific adaptation strategies, for
instance, technical adjustments on a farm or environmental management, without
considering how underlying social, historical and political factors, and individual
capacities, influence vulnerability and adaptation processes. This orientation has
been named in the literature as the ‘end point’ (Kelly and Adger, 2000) or the
‘outcome’ vulnerability approach (O’Brien et al., 2007). Yet this framing misses the
opportunity to engage with the contextual capacities and constraints that existed in
the communities before the intervention. It consequently fails to address the ‘root
causes’ of vulnerability (Ribot, 1995), which constitute the ‘starting point’ or the
‘contextual’ vulnerability approach (Kelly and Adger, 2000; O’Brien et al., 2007). The
letter approach understands adaptation as a dynamic social process (Adger, 2003;
Smit and Wandel, 2006) and one that needs historically relevant, localised, bottom-
up, and co-produced approaches in order to be successful (Ayers and Forsyth, 2009;
McNamara and Buggy, 2016; Rayner, 2010). Projects that overlook the intricate
complexity of local vulnerability and adaptation processes in BH run the risk of
historical injustices seeping into the design and implementation of adaptation efforts,

resulting in maladaptive outcomes.
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5.3 Methods and materials

5.3.1 Case study selection

We used a case study design to provide a robust, context-specific and detailed
exploration, which is suitable to investigate local adaptation narratives in their real-
life context (Baxter and Jack, 2015). The case study context is the implementation of
the GCCA+ ‘Integrated Approaches for Climate Change Adaptation in the East
Usambara Mountains’ project (2015-2019). The Usambara Mountains are divided
into the West and East Usambaras, and have a long history of external intervention
dating back to colonial times (Conte, 2004). In more recent years, the East
Usambara has seen large international investments in forest conservation shaped by

the biodiversity hotspots narratives (Hamilton and Bensted-Smith, 1989).

Figure 6 marks the eight villages participating in the project. The area has high
population densities, limited roads and services and high levels of rural poverty.
While it is an ethnically diverse area due to historical in-migration, most livelihoods
revolve around rain-fed subsistence and cash crop agriculture (Powell et al., 2013).
The main ethnic group is the Wasambaa tribe that have occupied these mountains
for millennia due to relatively wet and stable climatic conditions owing to dense forest
cover and the proximity of the Indian Ocean (Feierman, 1974). Bondei and Zigua are
less populous tribes, much later arrivals on the plateau. Conservation schemes have
historically brought fewer benefits to these eight remote communities (see Figure 6)
than, for instance, those nearby the Amani Nature Reserve - Tanzania's first Forest
Nature Reserve. Some villages in the project area also had their agricultural land
absorbed into ecological corridors that linked protected areas on the plateau, such

as the Derema and Kambai corridor (see Rantala et al., 2013).

Recent changes in rainfall patterns resulting in increased episodes of drought or
extreme rainfall have left the villagers struggling to produce enough crops (Gaworek-
Michalczenia et al., 2022). At the same time, the climate projections for the region
are inconclusive. Consecutive rainy days are projected to decrease, while extreme

rainfall events are also highly probable (Chapman et al., 2020; Conway et al., 2017).
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Figure 6: Map of the GCCA+ project location with the villages participating in the intervention
surrounded by protected areas of the East Usambara Mountains.

Tanzania was one of the first countries to receive financial assistance for climate
change adaptation under the European Union’s GCCA initiative. The alliance’s aim is
to nurture cooperation and political dialogue on climate change between the EU and
developing countries most vulnerable to climate change (European Commission,
2011). The GCCA in Tanzania funded several projects implemented in two
consecutive phases. Projects implemented in phase one (2010-2014) set up a
limited number of ‘eco-villages’ in different ecological zones so that successful
practices could be replicated in similar environments in the future. ‘The Integrated
Approaches for Climate Change Adaptation in the East Usambara Mountains’ was
part of the second phase (2015-2019) of the GCCA interventions in Tanzania
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(GCCA+, 2018a). A consortium of development and conservation non-governmental
organisations (NGOs) and a local District Council of Muheza implemented the
project, whose objective was ‘to support eight communities living near high
biodiversity forests in the East Usambara Mountains to increase and diversify
incomes, strengthen resilience and reduce vulnerability to climate change-related
impacts’ (ONGAWA 2013: 6). Communities participating in the 'eco-village' scheme
received a variety of interventions and training broadly labelled as 'climate change
adaptation technologies and approaches' (GCCA 2017: 2). Water infrastructure and
water resources management, alongside climate-smart agricultural technologies,
were the main adaptation technologies offered to the communities, supported by
forest-based enterprises, village economic groups and building of knowledge and

capacities about climate change adaptation in villages and at district level.

5.3.2 Data collection and analysis

We applied an ethnographic (Hammersley and Atkinson, 2019) multi-method
approach to investigate climate change adaptation narratives during the
implementation of the project. The research followed the implementation of the
on-the-ground project activities in real-time, at intervals, over a 3-year period. Full
immersion in the intervention allowed us to achieve the depth of study, while the

multi-methods approach enabled data triangulation (Lincoln and Guba, 1985).

We collected data in three stages that aligned with the project implementation. First,
in November/December 2016, we conducted focus groups in all intervention villages
(n=8) to explore local perspectives on vulnerability. In 2018, the lead author
conducted seven months of ethnographic fieldwork that involved narrative interviews
and participant observation. In April 2019, we observed the project phasing out and
handing over to the Muheza District and the intervention villages. We chose a
conversational narrative approach to interviewing and adaptation research to
encourage the participants to report their experience of the project in their own words
(Paschen and Ison, 2014). This allowed us to elicit a diversity of voices and
knowledge(s) from a broad range of stakeholders, including villagers from different
socio-economic backgrounds (n=60), balanced ratio of genders, community leaders

(n=16), NGOs staff (n=7), district and ward officers and extension workers (n=22).
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The lead author also participated in and observed, alongside the villagers, many of
the project activities. Participant observation of village meetings and project activities
grounded the interviews in community life and expanded our understanding of how
actors’ experiences and narratives relate to the social and environmental context
they are in (Bernard, 2006). All interviews and some meetings were audio recorded
and transcribed from Swahili and English by two experienced translators and the

lead author.

Narratives were analysed using basic principles of social constructivism that human
thought, knowledge and action are shaped by language and discourse (Keller, 2013;
Lakoff, 2010; Leach et al., 2010). This interpretation of environmental discourses
guestions the simplifications of dominant narratives that marginalise local narratives
representing the knowledge and values of less powerful actors within the society
(Forsyth and Walker, 2008; Nygren, 1998). Specifically, we analysed the data
through an inductive approach (Strauss and Corbin, 1998). Preliminary coding of
interview transcripts and field notes returned broad narrative categories related to
actors’ understanding of adaptation problems, their solutions and associated
justifications (Roe, 1991, 1994). At that stage we also realised that past narratives
influenced more recent ones. To grasp the origin of the narratives we used historical
document analysis alongside the analysis of our interview transcripts and of the
project documents (Ralph et al., 2014). The historical document analysis was based
on reports from the Usambara’s past conservation and development projects and
literature about the regions’ environmental history, and helped to understand the
context in which adaptation narratives emerged. We then assessed whether
narratives across the interviews and the analysed documents influenced or
contrasted one another. Our aim was to understand the interactions between these
narratives, and discern the consequences based on the accounts provided by the
participants. Finally, in the spirit of ‘holism’ and ‘interpretive lens’ unique to narrative
analysis (Spector-Mersel, 2014: 3-4), we then re-read the whole interviews, placing
them in the broader context identified in historical literature. This approach ensured
that the accounts weaving together adaptation narratives were accurately reported,
bearing in mind that only a small fraction of the complexity, diversity and ‘thick

description’ (Geertz, 1973) can be reported in this article.
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5.4 Results

Below, we present the main narratives identified from the analysis: the environmental
degradation narrative, the climate resilience-building narrative, and the social
development narrative. The first narrative explores the historical legacies of external
interventions embedded in the East Usambara landscape. These legacies have had
varied effects on the stakeholders involved in the adaptation process, influencing
their understanding of vulnerability and shaping their perspectives on climate change
drivers and impacts. The subsequent two narratives dissect the interactions between
these historical legacies and the adaptation project processes. The final section
presents the consequences of this narrative landscape. Together, the results
showcase how historical injustices continue to infiltrate the project's design and

implementation, leading to maladaptive outcomes.

5.4.1 The environmental degradation narrative

The first identified narrative was named by us ‘the environmental degradation
narrative’. This narrative was dominant in the landscape of the East Usambara
Mountains. It is an old narrative that carries historical legacies of externally defined
interventions, reaching back to colonial period. The narrative's endurance and its
impact on current adaptation processes, underscore the need for a nuanced
understanding of the various contributors to shaping and perpetuating this

environmental degradation narrative.

During the colonial period, environmental degradation narratives were strongly at
play in the Usambara Mountains as elsewhere (Conte, 2004; Leach and Mearns,
1996). These narratives were fuelled by Western orthodoxies and scientific ideas
that generally devalued African land-use systems (Fairhead and Leach, 1995). They
advocated for exclusionary solutions to forest management to protect commercially
valuable resources from ‘the detrimental habits of the local people’ (Schabel 1990:
132-133).

In the Usambaras, the German and later British administrations gazetted large

swaths of forest for commercial interests in timber, agriculture (coffee and tea) and to
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protect watershed services, causing conflicts with the local population, land
shortages and widespread poverty (Woodcock, 2002; Vihemaki, 2005). Forestry
documents revealed that the German land management system in Tanzania was
oriented on economic development, which remained ‘sharply discontinuous with pre-
colonial economic patterns’ and was ‘strongly resented by local people, both for its
content and its heavy-handed enforcement’ (Schabel, 1990: 131). This related
particularly to land use restrictions, coercive labour and imposed taxations (Schabel,
1990). Subsequently, the British, emphasising environmental conservation, gazetted
more forests for climate and soil protection, reflecting concerns about climate and
water catchment preservation. At the same time, the tea industry was introduced to
the Usambara Mountains, which caused in-migration of workers and further land
competition. As Conte (2004: 102-125) reports from the West Usambara the
pressures from colonial land alienation had significant impacts on local agricultural
livelihoods faced with lack of arable land, shorten fallow periods leading to rapidly
decreasing land fertility, crop diseases, drought and famine etc., which eventually
resulted in unsustainable system that easily fitted into the colonial narratives of
environmental degradation. In response British administration undertook vast
rehabilitation schemes of the Usambara soils that lasted over 10 years but were
eventually abandoned in 1957 due to local resistance. Conte (2004: 144) writes: ‘the
schemes could not succeed because its designers decided to attack single-mindedly
an environmental problem rather than rural poverty’. The existing social,
environmental and economic conditions were simply too harsh for such soil
conservation schemes to make a difference and the burden of their implementation

to local people was too significant.

The colonial agendas pursued in the Usambaras resulted in significant
environmental and social consequences. Some of the research participants in this
study, remembered working for colonial administrations that ‘reaped the trees to bare
ground to plant tea for the colonial project™. Other interviewees also described how
they escaped from the West Usambara to the East because of worsening climatic

and agricultural conditions, reflecting the historical accounts described by Conte: ‘My

4 Interview with a villager, age 86, man, non-leader, April 2018
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family ran from the West to the East as the conditions were harsh. Several years in a

round we lost all crops. The land was tired, and it was bad weather’>

These accounts also showcase the distinguished historical paths for the West and
the East Usambaras, which determined their development and subsequent
programmes of intervention. The West Usambara were subject to greater
deforestation and agricultural intensification, which reinforced trajectory that one of
our respondents from the Muheza District described as ‘more aggressive
development®. In contrast, in the East Usambaras, forest remained significantly
more intact, despite episodes of forest clearing in post-colonial era, and
subsequently became a battlefield of global conservation policies trying to prevent
East Usambara from going into the footsteps of the West. As Conte put it, the East
Usambara became a site of ‘global biodiversity cult’, where ‘resource conservation
projects have successfully embedded environmental issues into the discourse of

political economy at all levels of society’ (Conte, 2004: 311).

Indeed, in our interviews many Muheza District officers spoke about the East
Usambara Mountains as the ultimate ‘conservation zone’. They recognised that it is
not a coincidence that the East Usambara attracts much foreign attention: ‘Foreign
donors must love the mountains so much because there are always conservation

projects over there”.

These statements accurately reflect the global conservation movement and the
discourse on biodiversity hotspots that Muheza District and local communities have
been exposed to over the years. The hotspot discourse drove an enormous
conservation effort to this area from the mid-1980s onwards®. Many influential global
actors such as the European Union (EU), the International Union for Conservation of
Nature (IUCN), the United Nations (UN), the World Bank (WB) and the World Wild

5 Interview with a villager, age 73, man, non-leader, July 2018

6 Interview with Muheza District officer, Agricultural Department, March 2019

7 Interview with Muheza District officer, Planning Department, April 2019

8 The Eastern Arc Mountains were formally classified as a global biodiversity hotspot in 2000 (Myers
et al., 2000), but modern conservation efforts into this area have much longer history, for instance: the
East Usambara Conservation and Agricultural Development project (EUCADP) (1987-1998), the East
Usambara Conservation Area Management Programme (EUCAMP) (1999-2002) (EUCAMP, 2002).
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Fund for Nature (WWF) established their resource conservation projects in the
region (EUCAMP, 2002; Hokkanen, 2002). Environmental degradation narratives
have been a part and parcel of these projects. Conservationists argued that the
existence of the forests is vital for their intrinsic value and for the benefits of people
and environmental health (Conte, 2010). The forests have been known to sustain not
only the richness of species, but also favourable climate and water supply for the
Tanga Municipality beneath the mountains (Hamilton and Bensted-Smith, 1989).
Hence, environmental education, on-farm soil and water conservation schemes,
alternative livelihood activities, and annual tree-planting campaigns all became
integral to community conservation and development projects (Stocking and Perkin,
1992). These initiatives were part of the villages' ‘sensitisation’ agenda aimed ‘to
deter them from engaging in forest destruction’ (WWF-France, 2019: 2). While these
interventions gradually embraced more participatory approaches to forest
governance, the primary focus remained on using livelihood components as a means
to achieve forest conservation (Vihemaki, 2005; Rantala et al., 2012). Consequently,
many communities experienced the enforcement of regulations that curtailed their
previous access rights (to forests or water), encountered land shortages due to
protected areas, and suffered from the underdevelopment of infrastructure and
services (Rantala et al., 2013), especially in more remote villages that were the

subject of this study.

Despite evolving with new actors and gaining international attention through global
conservation efforts, the core premise of this narrative remained therefore unaltered:
local inhabitants were portrayed as the primary contributors to environmental
degradation on the plateau, reinforcing the need for even stricter environmental
management measures. This enduring narrative encapsulates the historical
dynamics and challenges associated with both the colonial and then conservation
policies, which mostly marginalised the local population while prioritising global

perspectives.

5.4.2 The climate resilience-building narrative

In 2015, the adaptation project introduced a new narrative among Muheza District

officials and in intervention villages. This ‘climate resilience-building’ narrative
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emphasised the urgent need to support poor, forest-dependent communities whose
livelihoods rely on the East Usambara's biodiverse ecosystems, increasingly
threatened by climate change (GCCA+, 2019a).

Recently, NGOs have used climate funding to secure resources for their projects,
leading to a proliferation of adaptation and resilience-building initiatives adopting the
climate resilience narrative in various contexts. In the East Usambara, NGOs aligned
their climate resilience-building narrative with that of their GCCA funder. They
introduced the GCCA'’s eco-village model, promoted as ‘a holistic community-driven
approach integrating interventions in multiple sectors to improve climate change
resilience and reduce poverty’ (GCCA+, 2019b: 1). However, the dominant
environmental degradation narrative in the area significantly influenced how

stakeholders framed and interpreted the climate resilience-building efforts.

Firstly, the historical legacy affected the types of projects foreign funders were willing
to sponsor. The GCCA initiative in Tanzania funded proposals integrating forestry,
water, agriculture, and energy sectors to achieve a broader impact and test various
intervention mixes. Consequently, locations without ‘good forests’ struggled to
secure funding for adaptation projects despite genuine needs. The biodiversity
hotspot status of the East Usambara, meeting all donor criteria, attracted EU
funding, reinforcing global biodiversity hotspot legacies. Some District officers
noticed this mismatch: ‘Il sometimes wondered why the adaptation project focused on
the East Usambara Mountains when there are greater adaptation needs elsewhere

in our district.’®

In Tanzania, environmental degradation, especially deforestation, is often seen as
the main cause of insufficient rainfall (Pauker et al., 2010). In Muheza District, this
perception has been reinforced by the emerging issue of climate change. District
authorities used the environmental degradation narrative to explain recent changes
in rainfall patterns, viewed as local manifestations of climate change. A high in rank
district officer reflects this view: ‘What | know are the complaints about the impact of

deforestation [in the East Usambara] on changing rainfall patterns. This district

% Interview with Muheza District officer, Agriculture Department, May 2018
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usually has a conducive environment for rainfall, but in the last few years, we have

experienced very little rain and drought... this causes us to suffer.’ 10

As a result, planting thousands of trees every rainy season became part of the
district development plans and the resilience-building narrative of the project.
However, during an interview with the district forester, it became clear that simplified
explanations were given to communities about the complex links between the
mountain environment, tree cover, and rainfall to illustrate climate change impacts :
‘I am not sure you can explain these scientific things to the local communities. You
just have to say that when you plant trees, you will have rainfall, or if you destroy the

environment, you will have a drought, etc.’ *?

This approach perpetuated the historical environmental degradation narrative,
leading East Usambara residents to believe that deforestation was responsible for
the lack of rain and drought in the villages. Consequently, community members
trusted that planting new trees and engaging in environmental conservation could
reverse this trend, expressing sentiments such as: ‘It will rain again like in the old
days because we are tirelessly working to plant more trees and conserve the river.’ 13
Some village leaders even believed the climate had already been ‘repaired’ due to
the tree planting efforts: ‘Don’t you see how we repaired the weather [addressing
fellow villagers]? It already rains like it was in the past [referring to the very wet
season of 2018/2019].’ 4

Historical concerns about the mismanagement of forests and rivers by local
communities also influenced how facilitator NGOs framed vulnerability. The NGOs
highlighted climate change impacts, such as unreliable water flow in the Zigi River
and inadequate water infrastructure, which ‘the district has not given priority’ in the
highlands (ONGAWA, 2013: 8). ‘This left the population particularly vulnerable,

10 Interview with Muheza District officer, Director office, December 2016

11 District officer refers here to orographic precipitation - precipitation that occurs when forested hills
or mountain ranges redirect moisture-laden air masses upward, leading to cooling and the release of
moisture in the form of precipitation (Tucker, 2005)

12 Interview with Muheza District officer, Forestry Department, March 2019

13 Interview with a villager, man, age 43, non-leader, a member of the Village Natural Resource
Committee, May 2018

4 Interview with a villager, man, age 65, leader, a member of the Village Council
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relying on natural springs, rivers, or wells with little water during the dry season. As
these water sources are not protected, they can easily be polluted rendering the

water unsuitable for human consumption ..." (ONGAWA, 2013: 8).

Therefore, to support long-term resilience building, the project introduced new
institutional arrangements for natural resource management. These included
agreements with local authorities to enforce environmental laws and establish new
by-laws to protect river systems, such as prohibiting planting near waterways and
banning villagers from using the river for household chores. This was deemed
essential for conserving the upper watershed and ensuring continuous water flow
under climate change. This shows that the NGO's resilience-building narrative
emphasised long-term ecological resilience, focusing on supporting livelihoods
dependent on forests and ecosystem services, as well as the community's
responsibility to conserve rivers for downstream users. A quote from one of the
project activity meetings encapsulates this perspective: ‘If you engage in human
activities in the river, will it continue to provide you with water? When the river dries
up, will you still be able to plant or use it for washing? The water flowing here serves
the people in Muheza and Tanga. Don't we have relatives using the same water over

there? So, why would we want them to suffer?’

5.4.3 Local vulnerability context and social development counter-narrative

The long history of land alienation, in-migration, resource access restrictions, and
land gazettement for protected areas from past projects created a complex social
vulnerability environment in the East Usambara Mountains. Villagers consistently
mentioned land shortages, reliance on rain-fed agriculture, limited income
opportunities, and general underdevelopment as the main drivers of their
vulnerability. One woman from a poor household explained: ‘There are no
employment opportunities, no livelihood options other than rain-fed agriculture, no
spare land, no roads, and no markets... so when the crops fail, it has a huge impact

on our lives.” 16

15 Village training group, May 2018
16 Interview with a villager, women, age 64, non-leader, May 2018
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In response to these hardships, social change and poverty alleviation became key
motivations for community participation in the project's adaptation processes. One
villager expressed this perspective: ‘| wanted to participate in the adaptation project
because of education. | am hoping to learn from the experts and improve my life a
bit.” 17

This local counter-narrative, termed by us the ‘social development narrative’, linked
adaptation to poverty reduction and development - dimensions overlooked in
previous narratives. This narrative framed the impacts of a changing climate as
intricately linked to broader livelihood challenges, highlighting the community's
development aspirations and their determination to overcome poverty. The early
enthusiasm of villagers, particularly regarding the agricultural component of the
adaptation project, confirms this: ‘The agricultural experts arrived here to push us to

the next level and assist us in our development.’ 8

However, the NGOs' focus on long-term ecological resilience overlooked the
underlying causes of vulnerability in the villages. The project introduced interventions
like climate-smart agriculture (CSA) and other income-generating activities, touted as
‘cost-effective, financially viable, and low risk’ (ONGAWA, 2013: 12). However, these
efforts often incentivised environmental management over livelihood resilience.
Similar agricultural initiatives had been previously implemented in the East
Usambara Mountains by various conservation groups, including IUCN, WWF, and
UNEP, with questionable success (Stocking and Perkin, 1992). The primary
difference was the terminology used, such as sustainable or conservation agriculture
instead of climate-smart agriculture. Interviews with farmers trained in CSA reflected
this continuity. One farmer summarised the adaptation plan: ‘To adapt, we need to
plant trees for rainfall and shade, avoid random planting, dig trenches to preserve

soil moisture, use natural fertiliser, and avoid polluting rivers.’ 1°

7 Interview with a villager, women, age 30, member of village environmental committee, June 2018
18 Interview with a villager, man, age 34, non-leader, a member of the farmers field school, April 2018
19 Interview with a villager, man, age 40, leader, a member of the farmers field school and bufferfly
farming, July 2018
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These responses appeared to be rehearsed lists of environmental recommendations
from past projects, now ‘repackaged’ under the resilience-building narrative. This
shows that the old environmental degradation narrative significantly influenced the
newer resilience-building narrative, impacting the project design and implementation.
Allowing these historical legacies to shape adaptation processes led to extensive

maladaptation.

5.4.4 Consequences of historical legacies shaping adaptation processes

Firstly, similar to colonial soil conservation schemes described by Conte (2004) the
burden of implementing such interventions on local communities has been
significant, while the benefits remain uncertain. The project interventions were based
on implicit assumptions that the introduced activity groups would a) work
harmoniously without conflicts or inequalities (elite capture), b) develop long-term
capacity to turn project provisions (agricultural and butterfly inputs and training) into
reliable income and sustainable environmental outcomes (conservation of land and
forests), and c) have the time, skills, and access to the necessary information and
support to achieve desired adaptation outcomes. However, poor families, as well as
others, found it very difficult to invest their time, money, and resources for uncertain
or long-term benefits. One participant, who later dropped out, stated: ‘Attending
seminars, digging trenches across slopes, or transporting manure to the farm [as
part of CSA adjustments] consume a lot of time and money while at home you have

a family to look after... And if the harvest doesn't materialise, it's your loss.’ %

Internal social dynamics and socio-political factors significantly influenced who could
benefit from the project and who could not. Inequality emerged in the participant
selection process and determining participation criteria. Although the project's official
recommendation was to include representatives from poor and female-headed
households, the criteria reported in interviews by the group leaders mainly focused
on being ‘cooperative’ and ‘well-liked.” Poor households were not explicitly

prioritised, although villagers admitted that some poor individuals participated. This

20 Interview with a villager, man, age 45, non-leader, a member of the farmers field school and the
butterfly farmer group, August 2018.
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indicates that internal social exclusion and inequality operated at the village level,
with local elites leading the process. Yet, many adaptation projects choose to be
seen as neutral providers of technical assistance rather than addressing the root

causes of vulnerability.

An example of this is the implementation of the ‘economic groups’ aimed at uniting
cash crop farmers and eliminating middlemen to secure better prices for spices. Our
analysis revealed that these groups favoured larger producers, excluding poorer
farmers with only a few spice trees. Poor families were also reluctant to join because
the cooperative prohibited the practice of ‘selling spices ahead of harvest’ to the
middlemen, a survival mechanism involving pre-sale of future spice harvests for
informal cash loans. While most farmers viewed middlemen negatively for offering
low prices, poorer families maintained these relationships for the critical service they
provided. One farmer commented: ‘There are times that | don’t mind getting less
money for my cloves because in May [dry period between harvests] | am struggling

to survive.’2!

This highlights the differing abilities and needs of villagers in the adaptation process.
Better-off individuals utilised the project’s resilience narrative to their advantage,
joining economic groups and setting rules, while poorer families with fewer assets
and lower capacities to negotiate were disadvantaged (cf. Gaworek-Michalczenia et
al., 2019). Consequently, the project failed to recognise differentiated vulnerability. A
previous collapse of a similar cooperative nearby due to trust issues and power
dynamics, further illustrate the challenges in achieving harmonious project processes

and outcomes.

Secondly, the new by-laws focused on river conservation disrupted local coping
strategies and land rights, particularly for poor families, women, and youth. Yams
and vegetables, grown near water, are vital food and cash crops for many Usambara
families, especially during dry years when traditional agriculture is compromised (cf.
Gaworek-Michalczenia et al., 2019). One villager explained: ‘| can’t stop using my

farm [near water]. | have a big family with seven members. One andazi [local

Znterview with a villager, man, age 56, poor wealth ranking, not a member of the project groups, April 2018.
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doughnut] costs 100 Tsh, so imagine how much | need to pay to feed my whole

family. But with yams, everyone is satisfied and just waits for lunch.’?2

Yams and vegetables offer quick returns due to their short maturing time, unlike
spice trees, which take several years to bear fruit. Women also valued vegetable

gardens near water for providing independent income, especially during drought.

The new by-laws caused many conflicts and governance issues in the villages.
Village leaders struggled to mediate between supporters of the by-laws (e.g.
environmental committee members) and opponents (e.g. poorer families, female-
headed households). Community members critical of these policies pointed to the
significant negative impacts, such as loss of productive land, loss of water-user
rights (especially for women), and a lack of compensation - issues familiar from
previous conservation projects (c.f. Rantala et al., 2013). Women argued that such
by-laws should not be enforced until all villages had access to improved water
infrastructure for domestic chores. In some circumstances, they gave themselves
moral permission to publicly disobey the laws, showing everyday resistance. The
youth also noted that their inheritance near the river have now become worthless.
This shows that the most vulnerable community members, the poor, women and
youth, became the most affected by the project. The benefits of water protection

were seen as unfairly displaced to lowland towns at the expense of the rural poor.

Feelings of injustice were also intensified by specific environmental histories.
Villagers blamed a nearby tea estate, operational since the 1950s, for much of the
area’s environmental degradation, including cutting indigenous trees and planting
water-intensive Eucalyptus. District officers in Muheza referred to this conflict as the
‘local Eucalyptus syndrome,’ noting that it began when the tea company withdrew
villagers' rights to cultivate on some of the estate’s wetlands 3. Villagers criticised
NGOs and the government for neglecting their land rights and excluding them from
decision-making: ‘This tea company is planting Eucalyptus that suck water, and no
one touches them because they pay taxes. Then the organisations tell me | can’t

cultivate near my water. How just is that? They should show they care about my

22 |Interview with a villager, man, age 57, non-leader, poor wealth ranking, July 2018.
23 Interview with Muheza District officer, Forestry Department, April 2019
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rights by dealing with the biggest polluter first. But instead, everyone is applauding

these projects that bring us what? Oppression! So where is my right to speak up?’ %

These narratives highlight the imperative to understand the contexts into which
adaptation projects are implemented, including historical specifics and local social
and power dynamics. Historical legacies significantly influence the design and
implementation of adaptation projects in BH and shape local vulnerability contexts.
Ignoring these legacies and complexities can inadvertently worsen vulnerability. In
the GCCA+ project, adjusting access rights to land and water to bolster long-term
ecological resilience ended up exacerbating vulnerability for the most vulnerable

community members.

5.5 Discussion

The climate adaptation narratives that emerged during the implementation of the
adaptation project in the East Usambara Mountains were shaped by externally
defined agendas, historically rooted in global environmental discourses. These
encompassed the environmental degradation narrative associated with biodiversity
hotspots and, subsequently, the climate resilience-building narrative tied to the global
climate adaptation discourse. The tendency of donor agencies to change their
priorities and their influence on NGOs is well documented (Edwards, 1999; Banks et
al., 2015), and so is the importance of donor funding in the formation of dominant
policy narratives (Roe, 1991; 1994). The recent enthusiasm for climate change
adaptation among the conservation and development organisations is linked to the
availability of donor funding for adaptation and resilience-building projects (de Wit,
2018). However, previous studies have shown that changing the dominant policy
narrative does not necessarily replace it, but often leads to the accumulation of
subsequent narratives, their ‘repackaging’ and further reinforcement (Redford et al.,
2013; Weisser et al 2014; Whitfield et al., 2015).

Our ethnographic analysis of the interactions and consequences of adaptation

narratives at project level in the East Usambara Mountains showed that the influence

2 Interview with a villager, man, age 45, non-leader, average wealth ranking, May 2018
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of the dominant environmental degradation narrative, commonly associated with
biodiversity hotspots, persisted within the subsequent climate resilience-building
narrative. The environmental degradation narrative also acted as a barrier to
delivering socially just adaptation projects in the East Usambara Mountains. This
hindrance was attributed to the historical legacies of past injustices intricately
weaving into and affecting the project adaptation processes, including renewed calls
for restrictions on land and water access. This dominant narrative overpowered local
counter-narrative associated with social development ambitions and arguing against
these harsh restrictions. We contend that the findings hold substantial implications
for the design and implementation of adaptation projects in biodiversity hotspots,
showing that historical legacies can influence current approaches to adaptation in
these locations, leading to only marginal differences compared to past projects. It is
especially pertinent in cases where actors formerly engaged in conservation projects

have now assumed roles as key facilitators of climate change adaptation.

Anderson et al., (2009) suggested that environmental NGOs are not suitable to
support adaptation by the poor because they are unable to solve the complex
environment versus livelihoods trade-offs in a way that benefits the poor. In rural
areas, particularly within developing nations, the susceptibility to climate change,
shaped by social and contextual factors, is intricately tied to the overall
underdevelopment context. The preferred strategy for adaptation has often been
perceived as sustainable development in these regions (Ayers and Forsyth, 2009;
Schipper, 2007). Climate change adaptation, particularly through methods such as
community-based adaptation (CbA) and other rights-based approaches, is inherently
connected to the pursuit of development outcomes, with a specific focus on pro-poor
development (Ayers and Forsyth, 2009a). However, our results suggest that
organisations working in BH might prioritise long-term ecosystem resilience
influenced by their organisational missions, established practices, and historical
legacies from earlier times. In this context, relying on these actors to fund and
implement local level adaptation risks tying adaptation to the priorities of external
donors and implementing organisations, much as the environmental degradation
narratives shaped local agendas for many years in the East Usambaras (Conte,
2004). When external ‘experts’ lead the adaptation process instead of allowing

communities to drive it through participatory processes, there is a higher likelihood of
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neglecting important contextual factors influencing vulnerability. Outside
interventions are more prone to misjudging the appropriate community ‘parameters’
(McNamara et al., 2020). This includes poor understanding of the internal community
dynamics that may lead to inequalities and elite capture. We observed that
community members did not accept fully the project recommendations and being
nice and cooperative was picked over being poor. Also, our analysis revealed how
the relationships between poor spice producers and the middlemen were completely
misjudged by the project, which pushed them out of the spice co-operatives.
Therefore, it is crucial to collaborate with local communities in identifying trade-offs
and solutions that are both specific and pertinent to their unique situations, histories

and capacities (McNamara and Buggy, 2016, see also Chapter 6 of this thesis).

The articulation of climate change as an ‘environmental issue’ in most national
policies in Tanzania (URT, 2007; URT, 2021) legitimised the project’s focus on forest
and water conservation. The climate resilience-building narrative, constructed
around blueprint technologies as part of the ‘eco-village’ model from the EU, fitted
into the Tanzanian climate change adaptation priorities oscillating around sustainable
agricultural development and environmental management (Shemdoe, 2013;
Smucker et al., 2015). Yet the current focus on environmental management not only
is insufficient to buffer the Usambara livelihoods from present and future climatic
changes, but also leads to exacerbating vulnerabilities of the most vulnerable groups
in society. The findings show a staggering negative impact on women, the poor and
even the youth future land rights, which were not acknowledged by the project

facilitators due to blind-fully following environmental directives.

Moreover, contrary to the local beliefs, neither planting trees nor conserving the river
can ‘stop’ or ‘reverse’ climate change impacts in the East Usambara. The magnitude
of impacts will be determined by global carbon emissions. Thus, telling communities
that environmental conservation is a sufficient and the most appropriate adaptation
response is misleading and may cause maladaptation (Gaworek-Michalczenia et al.,
2019). According to Pilato et al. (2018: 15), who assessed the integration of climate
and development strategies in Muheza District as part of earlier work associated with
this project, the NGOs claimed that ‘the pre-existing understanding of the impact of

local environmental degradation on climate change offers an opportunity for
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integrated approaches to development at village level ... environmental education
might facilitate the implementation of reforestation and forest conservation, with
simultaneous benefits for local development’. There is, however, a real concern that
such simplified accounts of climate change drivers and impacts and misrepresented
views of local vulnerability and development interests will drive ecosystem-centred
vulnerability approaches in biodiversity hotspots at the expense of human

vulnerability and more livelihood-oriented approaches.

Various scholars have reported the dominance of ecosystem-centred models over
livelihood approaches in climate change mitigation and adaptation projects,
especially on high value conservation ‘sites’ (e.g. Beymer-Farris & Bassett, 2012; De
Ona Plaza, 2018; Newsham et al., 2018). For instance, Beymer-Farris & Bassett
(2012) documented how communities in Refuji Delta in Tanzania became
pronounced as environmental destroyers when their mangrove forests became
amendable to fit into neoliberal carbon market schemes. Yet alternative
environmental history presented by the authors depicts the Warufuji in a very
different light, which questions the dominant narratives presented by the Tanzanian
government and environmental NGOs. Similarly, De Ofia Plaza (2018) analysis from
Mexico-Guatemala border reveals that many environmental NGOs implementing
adaptation tend to adhere to standardised adaptation framing, emphasising
ecosystem-based adaptation (EbA) models. These projects often overlook social and
political factors contributing to vulnerability (De Ofa Plaza, 2018). It is thus
paramount to recognise how differentiated vulnerabilities and the interplay of social
and historical factors extend beyond the direct impacts of climate change on
ecosystems and the environment, and how the legacies of past interventions
influence current designs. In the East Usambaras, as well as in the Eastern Arc
Mountains more broadly, the vulnerability of local livelihoods has historically been
side-lined amid greater conservation priorities (Conte, 2010). This created the
historical injustices related to resource access restrictions and underdevelopment
that the communities reported in this study. Conte (2010) wrote that conservation
actors have the tendency to portray the Eastern Arc Mountains as fragments of high
value forests with a complex evolutionary history, but devoid of human habitation.
This narrative presents people as ‘a recent and destructive intruder in forested

ecosystems’ (Conte, 2010: 311), which fails to recognise the complex and dynamic
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nature of human occupancy of the mountains. It also dismisses decades of
unfavourable forestry and agricultural policies dating back to the colonial period that
significantly transformed the Usambaras ecology and the livelihoods of its people
(Conte, 2004; Woodcock, 2002; Vihemaki, 2005). Local communities in the East
Usambara continue to be regarded as the main destroyers of their environment (cf.
Forsyth and Walker, 2008), which is used in the current debates about climate
change to justify changes in access to local resources in the name of long-term

ecosystem resilience.

5.6 Conclusions and recommendations

This article employed ethnography to critically examine climate change adaptation
narratives in global biodiversity hotspots, focusing on a case of high-profile
adaptation project aimed at enhancing climate resilience and reducing poverty in the
East Usambara Mountains of Tanzania. By delving into the human dimensions of
climate change adaptation and drawing on environment and development narrative
studies, we specifically explored the historical context and legacies that shaped the
local adaptation processes. Our analysis revealed how the longstanding narrative of
environmental degradation has influenced the interpretation and justification of
climate change adaptation within the project. The emphasis on long-term ecological
resilience, as opposed to locally preferred forms of adaptation presented merely
incremental change compered to past projects and has undermined local
expectations for better life and social development. As a consequence, the project

has likely increased human vulnerability in the intervention villages.

This case study generated new empirical and practical contribution. Empirically, we
provide an ethnographic account of the lived experience of a climate change
adaptation project in a biodiversity hotspot, addressing a gap in the limited available
data on the human dimensions of climate change adaptation in biodiversity hotspots.
Our study also underscores the inadequacy of current human adaptation efforts in
these areas, highlighting a significant risk of perpetuating historical injustices in the
design and implementation of adaptation projects, thus providing further contribution

to practice. Our aim is to raise awareness among development practitioners, local
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governments, and other stakeholders about the impact of historical legacies in
biodiversity hotspots. We caution against the tendency to uncritically 'repackage’ old
approaches into those centred on ecosystem-based models and ecological
resilience. Such interventions, we argue, may neglect local adaptation priorities, and
fail to address the root causes of vulnerability, ultimately compromising the

effectiveness of adaptation measures, or even increasing vulnerability.

Efforts to enhance resilience and reduce vulnerability to climate change in global
biodiversity hotspots necessitate a more nuanced integration of human needs with
environmental sustainability. In the East Usambara communities, challenges arose in
pursuing long-term adaptation when immediate needs went unmet, particularly when
the focus on long-term resilience was framed around narratives of ecological
resilience. It is crucial to recognise that adaptation efforts should not be used as a
pretext for appropriating local resources and restricting access to essential assets,
particularly as climate change introduces new threats and vulnerabilities. Shifting
beyond conventional approaches to transform 'local ways of being and living' into

more equitable and effective adaptation is imperative (Westoby et al., 2021).

While practitioners and donors play pivotal roles in supporting local actors, it is
imperative to empower these actors to become genuine and equal partners in the
adaptation process. Resolving the tension between development and conservation in
biodiversity hotspots is essential for crafting an adaptation plan geared towards new
ideas to enhancing resilience and capacities amidst anticipated climate and social
changes. This requires authentic dialogue, creating spaces for stakeholders to come
together, build trust, and shift established narratives and historical legacies toward
more transformative approaches to adaptation (Taylor et al., 2022). The intricate
narratives present in development and environment policy within biodiversity
hotspots must be transparently articulated, making evident the trade-offs between
ecological qualities and other developmental assets. Without a conscious effort to
address these trade-offs, adaptation interventions in biodiversity hotspots are likely
to become ‘repackaged’ agendas from the past that fall short in generating positive

effects for both the environment and the vulnerable populations they aim to support.
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Chapter 6 - Unpacking bottom-up adaptation mainstreaming and local
participation in policy processes

6.1 Introduction

In recent years adaptation mainstreaming became a major preoccupation of many
governments, development assistance and adaptation scholarship (Chuku 2010;
Klein, Schipper, and Dessai 2005; Price, 2019). Acknowledging the inter-
relationships between adaptation and development processes, intensified calls to
integrate or ‘mainstream’ adaptation measures within countries’ development policies
and foreign assistance. Whereas much of the adaptation mainstreaming debate has
been focussed on top-down policy engagement, various adaptation scholars
suggested that the success of adaptation mainstreaming is inherently linked to
bottom-up processes informing adaptation policy formulation and implementation
(Lebel et al., 2012; Regmi and Star, 2014; Reid and Huq, 2014a). Engaging local
communities and other local stakeholders in bottom-up policy processes has been
found to help improve the inclusivity, uptake and sustainability of adaptation policy
solutions (Kirkby et al., 2018; Rahman et al., 2023), increase trust and legitimacy in
adaptation policy processes (Fischer, 2021; Rayner, 2010) and reduce the risk of
maladaptation (Owusu-Daaku, 2018; DolSak and Prakash, 2018), thereby producing
better policy implementation outcomes. This push for bottom-up processes in
adaptation policymaking is also an attempt to break away from the top-down
technocentric discourses of climate change vulnerability and adaptation (Nightingale
et al., 2020; Brink et al., 2023).

Indeed, adaptation policy processes, particularly in developing countries, are
dominated by international specialists such as donors, scientists, and development
practitioners (Nightingale, 2017). These actors tend to prioritise scientific and
technological solutions over local knowledge, which influence how problems and
solutions are framed in the adaptation policy processes (Nightingale et al., 2020;
Eriksen et al., 2021). Notably, these actors have resources, power and influence,
while local communities, and sometimes disempowered governments, contribute
relatively little to the adaptation policy formation and decision-making (Falzon, 2021).

This disconnect has resulted in confusing adaptation policy frameworks and
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processes, which are built on top-down technical approaches, insufficient
engagement with local actors and an inaccurate understanding of local vulnerability
(Eriksen et al., 2015b). As a consequence the implementation of adaptation
measures poorly represents local priorities, concerns, and capacities (Preston et al.,
2011; Mimura et al., 2014). Such an adaptation process is unlikely to be adopted and
endorsed by targeted communities, and thus more likely to produce ineffective and
unsustainable mainstreaming outcomes (Sherman and Ford, 2014). There is
therefore a pressing need to re-focus attention on the need to develop bottom-up
adaptation policy processes, with early, clear and effective engagement of local
communities, and re-think the role of governments and development practice in

adaptation mainstreaming efforts.

To contribute to these debates, this study brings together the adaptation scholarship
advocating for the need for a greater bottom-up engagement in policymaking, with
policy process theory. The aim is to develop a framework to study bottom-up policy
processes in adaptation mainstreaming, with particular attention to the role of local
communities in the process. Our framework expands on John Kingdon’s multiple
streams approach to policy change, where ‘policy streams’ ‘window of opportunity’
and ‘policy entrepreneurs’ play a central role (Kingdon, 1995). We ask how the
inclusion (or exclusion) of local communities’ perspectives in policy processes
(problem, policy and politics streams) contributes to the opening (or closing) of 'the
windows of opportunity' for effective adaptation mainstreaming. We argue that giving
more room in policy processes to community voices and their involvement in
knowledge co-creation can reshape the narrative of climate related problems, and
solutions to them, in a way that supports the opening of new ‘windows of opportunity’
for more effective and equitable adaptation mainstreaming. Conversely, the
sustaining of policy windows for adaptation mainstreaming can easily be
compromised by the lack of inclusive policy processes. We develop this argument
from the analysis of a case study of adaptation mainstreaming into district planning
during the implementation of a major adaptation project implementation in rural

Tanzania.

Next the paper discusses a conceptual framework for analysing bottom-up policy

processes in adaptation mainstreaming. We then apply the framework to our case
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study to show how the exclusion of local perspectives and local knowledge
generated low support during the implementation of the adaptation policy,
compromising the effectiveness of the mainstreaming process at the district level.
Finally, we compare our results with the broader evidence from literature and identify

a number of practical recommendations.

6.2 Conceptual framework: Integrating bottom-up adaptation processes in the
multiple streams approach

We draw on the Multiple Streams Framework (MSF) to address our research
question about the role of local communities’ in adaptation policy processes, and
particularly how their inclusion or exclusion influences the ‘windows of opportunity’ to
affect policy change (=mainstream adaptation policy) at the local level, and we

enrich the framework with key bottom-up features of policy processes.

The MSF, originally introduced by Cohen et al. (1972) and developed by Kingdon
(1995) in the 1980s, explains how governments make decision about policies and
how they uptake them (Cairney and Zahariadis, 2016). While the Kingdon'’s original
framework is associated primarily with the agenda setting stage of policymaking, in
this study, we adapt it to unpack the policy implementation stage (see Fowler, 2022)
during an adaptation mainstreaming project at the community and district level.
Studying policy implementation through the MSF has been done previously by a
handful of political scientists (Ridde, 2009; Zahariadis 1999). In adaptation policy
processes the link between adaptation policy agenda formation and implementation
is clear due to the international nature of climate adaptation governance and the fact
that many actors involved in earlier stages of the policy process through influencing
policy agendas (mainly at the national level), carry on their involvement into the
policy implementation stage (at local levels). That means that international donors,
non-governmental organisations (NGOs), national and local governments, and
community level stakeholders all might participate in both policy agenda-setting and
implementation. Adaptation mainstreaming literature also emphasise that
community-level adaptation projects are also important ‘entry point’ for adaptation

policy mainstreaming into local development planning (Gogoi et al., 2017).
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Therefore, at that level, adaptation policy agenda-setting can occur simultaneously

with adaptation policy implementation.

What we find relevant in the MSF approach in relation to our study of bottom-up
adaptation policy processes, is that policymaking in Kingdon’s model is examined
not through tasks per se (in contrast to the linear ‘policy cycle’ models (Lasswell,
1971)) but through the study of the interactions of several sets of actors pursuing
particular visions of policy problems and solutions as well as the politics surrounding
them (Howlett, 2019). These actors play a role in influencing policymaking by
framing issues according to their worldviews and values and suggesting solutions
acceptable to their audience. As scholars suggest this is not an evidence-based
process. It is a political process in which actors exercise power to pursue their
preferred outcome (Cairney, 2019). Kingdon conceptualised these interactions as
being concealed to three, free flowing ‘streams’ that at a certain juncture might come
together to form a ‘window of opportunity’ during which policy change can occur
(Kingdon, 1995). Most studies drawing on Kingdon’s work noticed that the ‘window of
opportunity’ opens when attention raises to a policy problem that is framed in a
certain way (the problem stream), a feasible and technically and politically
acceptable solution to that problem exists (the policy stream), and the political
conditions are conducive to action (the politics stream) (Lorenzoni and Benson,
2014; Rose et al., 2020). Yet windows of opportunity open only for a short period of
time and if not exploited the opportunity to successfully change policy will shut. In our
study successful exploitation of policy windows would mean that adaptation policy
had been up taken by local actors and successfully mainstreamed into district

planning.

Another important metaphor in Kingdon’s work is that of a policy entrepreneur. Policy
entrepreneurs are actors who ‘seek policy changes that shift the status quo in a
given areas of public policy’ (Mintrom, 2015: 103) and characterise ‘willingness to
invest their resources — time, energy, reputation, and sometimes money — in the
hope of a future return’ (Kingdon, 1995: 122). In climate change adaptation policy
processes broad stakeholder engagement is widely recognised as crucial to
mainstreaming adaptation throughout the policy cycle (Lebel et al., 2012). Both

climate scientists and development practitioners can play the role of policy
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entrepreneurs influencing adaptation mainstreaming, alongside the decision-makers
(Tanner et al., 2019). Many also believe that wider public involvement, including local
communities, is needed (Innes and Booher, 2004: 432) despite the existing
adaptation planning systems’ failure to support wider engagement and deliberation.
Some scholars noted that adaptation can be portrayed as a rational and clean policy
process where people are viewed as ‘recipients’ of adaptation rather than ‘active
policy agents’, which in fact stripes people from shaping their own destinies (Eriksen
et al., 2015). A recent review of policy entrepreneurship in developing countries
confirms that local communities are absent from this body of scholarship altogether
(Bakir and Gunduz, 2020). The exclusion of local insight and knowledge concerning
adaptation remains a major limitation to adaptation planning and provides a strong
argument for the introduction of more efforts aimed at improving the amount of, and
guality of participation and local deliberation in adaptation policy processes (Ayers et
al., 2011; Lebel et al., 2012). Other authors go further and suggest than rather than
enhancing participation of vulnerable groups in adaptation processes designed by
powerful groups, there is a need for co-production of these processes by the
vulnerable through various forms of inclusive and deliberative governance (Arriagada
et al., 2018; Manuel-Navarrete and Pelling, 2015).

Below we present our adapted framework that incorporates bottom-up processes
into the MSF (see Figure 7). We argue that the inclusion of bottom-up processes in
the MSF can improve the analysis of adaptation mainstreaming in some important
ways. The framework brings attention to why local perspectives of adaptation
problems and solutions matter in the policy process, and how the inclusion or
exclusion of these perspectives shapes the problem, policy and politics streams and
influences the possibility to open and sustain the windows of opportunity for effective

adaptation mainstreaming into local contexts.
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Figure 7: Framework for analysing bottom-up policy processes in adaptation mainstreaming

(based on Kingdon, 1995).

In black frame — the conceptual expansion of the Kingdon’s MSF to include bottom-up

processes and their impact on effective exploitation of policy windows during adaptation

project implementation.

Critical adaptation scholarship speaks to the problem stream of the framework by

highlighting that defining and framing adaptation is a political process that involves

the inclusion and exclusion of certain groups’ voices, knowledge and values (Eriksen
and Lind, 2009; Eriksen et al., 2015; Nagoda and Nightingale, 2017). Local

knowledge is essential for designing and implementing successful adaptation

strategies, because it is positioned in the context of broader livelihood and

development challenges that matter locally (Ayers and Forsyth, 2009; McNamara

and Buggy, 2016; Mfitumukiza et al., 2020). Feedback plays a major role in defining

problems as worthy policy attention (Kingdon, 1995). Consequently, it is essential

that feedback from communities and local knowledge, including perspectives on

communities’ vulnerabilities and priorities, informs the adaptation problem stream.

Kindgon compared the policy stream to a ‘policy primeval soup’, where proposals are

tested, refined and sampled; and those that survive are typically technically and
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politically feasible and fit with the dominant values of the policy community (Kingdon,
1995). Our framework highlights that the technical and political feasibility of
adaptation solutions depends on the effective engagement with local communities
during adaptation mainstreaming process (Regmi and Star, 2014). Such
engagement is created through an inclusive policy process that brings together
different voices, co-creates inclusive solutions that consider equity, and creates and
strengthen local ownership, agency and capacities (Ziervogel et al., 2022; Pereira et
al., 2020). The role of local communities’ in the process is not reduced to recipients
of adaptation solutions, but they are considered active policy agents and partners
(Eriksen et al., 2015; DolSak and Prakash, 2018; Mikulewicz, 2018) and become
policy entrepreneurs in their own rights. This requires representation and recognition
of local perspectives in political debates and negotiations, which often feature
unequal power dynamics. This is necessary to create conditions that allow opening
and sustaining the ‘windows of opportunity’ for effective adaptation mainstreaming
into local contexts. In contrast, top-down policies and programmes, designed without
paying attention to local knowledge and values, produce solutions that are not locally
accepted and are technically and politically unfeasible. This might translate in local
resistance and low political backing of policy change and the windows of opportunity
to uptake adaptation policy stay shut. Thus, our revised framework deepens
understanding of the role of bottom-up policy processes in adaptation mainstreaming
in explaining the effectiveness of adaptation policy processes at local levels.
Through this the study contributes new knowledge to adaptation governance and
mainstreaming literature grappling with questions of how to ensure that adaptation
mainstreaming works effectively (Cid and Lerner, 2023; Gogoi et al., 2017; Khan et
al., 2020; Regmi and Star, 2014; Runhaar et al., 2018).

6.3 Methods

6.3.1 Introduction to the Global Climate Change Alliance+ (GCCA+) project case
study

This research is based on a case study of bottom-up adaptation mainstreaming in
Tanzania. The case study was the ‘Integrated Approaches for Climate Change

Adaptation Programme’ implemented in the East Usambara Mountains (EUM) in
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rural Tanzania between 2015-2019. The project was funded by the European Union
as part of the Global Climate Change Alliance+ (GCCA+) initiative. The project goal
was to instigate policy change and mainstream adaptation into local level
development processes (from village to district) by delivering pilot interventions and
integrating adaptation measures into routine planning procedures. In principle, the
project was participatory, designed to create varied ‘policy spaces’ for local
deliberation and the local communities’ engagement in policy implementation. The
case was selected based on its capacity to increase the understanding of the issue
under study, that is the bottom-up processes and local participation in adaptation
mainstreaming. One of the NGOs who facilitated the project (with collaboration from
the Muheza District Council) had expertise in forest conservation and worked in the
region for two decades. The second organisation had expertise in water related
development and sanitation. The project was designed as an integrated intervention
aiming to build resilience and reduce vulnerability of forest adjacent highland villages
through a suite of climate-adjusted interventions, where both organisations are
contributing their expertise. The bottom-up mainstreaming process was rolled out in
two stages: 1) first the project implemented a suite of pilot adaptation proposals
designed to generate field evidence about ‘good’ strategies for adaptation 2) then it
attempted to mainstream the ‘locally chosen and tried’ adaptation solutions into

regular district planning procedures.

6.3.2 Data collection

District and village level data were collected through a total of 91 face-to-face
interviews undertaken over a three-year period (November 2016-April 2019, at
intervals). The first round of interviews was undertaken in 2016 after a few months
into the project. Second round of interviews was done in 2018 over a period of seven
months during the main bulk of the fieldwork. The last part of the data collection was
in 2019 and tried to capture the ‘local mood’ when the project was withdrawing after
all project activities were completed. During each round of the interviews the
interviewing was carried out until the ‘theoretical saturation’ was reached (Fusch and
Ness, 2015) meaning that no new information was obtained in subsequent
interviews. The individual interviews were complemented with participant observation

of project processes (when in country) and reviews of the project documents such as
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interim reports and call reports (when away) (Table 7). Gathering data from more
than one method provided multiple perspectives, triangulation and validity (Bernard,
1995).

On the local level eight villages of the Amani Division, in Zirai and Misalai Wards
were the focus of the study. However, two villages were selected for more in-depth
data gathering during the most intensive fieldwork period in 2018. The selected
villages were thought to represent the most and least vulnerable villages in the
project based on a scoping vulnerability analysis in 2016 (Gaworek-Michalczenia
and Sallu, 2017). A total of 60 conversational interviews were collected. The
interviews were open ended, focusing on local communities’ perceptions of key
factors related to the presence of the intervention such as project benefits, local
perspectives on adaptation as well as how their concerns were taken into account in
decision-making processes. The authors made effort to hear perspectives from a
range of groups representing different socio-economic status (such as poorer and
better off households, both genders, different livelihood modes). Data on socio-
economic status was obtain from the District Social Services in the form of a list of
people receiving TASAF (Tanzania Social Action Fund): a small amount of money

given bi-monthly for the poorest families.

At the District level, 31 qualitative interviews were undertaken in the district
headquarters in Muheza town — about 3 hours motorbike drive from the location of
the villages. We interviewed district leaders, politicians, governmental officials from
various departments and some NGO staff, who also temporarily set up their office in
the district headquarters (see Table 7). Questions related to the implementation of
the adaptation mainstreaming project, how information from local level is used in
district decision making processes, opinions on the project performance, and topics
related to sustainability of adaptation projects. We also observed meetings and
informal interactions between district and ward governmental officials, politicians,
development practitioners, researchers and the villagers. Detailed notes were taken

during these meetings and the notes were included in data analysis.
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Table 7: Summary of data used to investigate bottom-up adaptation mainstreaming.

Project stakeholders (No of interviews)

Description

Decision-makers

o District Agricultural Officer (2)

Two senior officers working in Muheza District
Agriculture Department for +10 years

District Forest Officer (2)

The same person interviewed twice (2016 &
2019). Forester with ‘high skills’™*

e District Community Officer (2)

In post for a long time - visited all but one village
in the district

e District Executive Director (1)

Most Senior in Muheza District - ‘casually giving
orders to others’

e District Planning Officer (2)

Senior officer, in the post for a long time +15
years

e District Land and Natural Resources
Officer (1)

Has seen many projects implemented in this
district, but didn’t say how long in the post

e District Environmental Officer (2)

One senior and one junior officer. Both
collaborated on previous projects with the policy
entrepreneurs.

e District Water Technician (1)

District technical staff — ‘just doing his job’

e District Complains Officer (1)

In post for 2 years so still learning

o Ward Executive Officer (Zirai Ward) (2)

Relatively new in this Ward, but was working in
another district for a long time; interviewed twice
(2016 & 2018)

e Ward Executive Officer (Misalai Ward)
1)

Always lived in the Amani Division, thus ‘knows
everyone here’

e Ward Councillor (Zirai Ward) (2)

The same person interviewed twice (2016 &
2019). Locally elected politician interested in
development +5 years

e Ward Councillor (Misalai Ward) (1)

Locally elected politician +2 years

e Project handing over meeting at district

1)

Present - about 35 District Council staff, NGOs,
Primary Secretary, researchers, no communities

e Planning meetings at district (2)

Present - about 20-25 District Council Staff,
NGOs, on one occasion EU delegation, no
communities

Policy entrepreneurs

e NGO1(3) One office clerk and two members working in
the field, extensive experience in international
collaborations

e NGO2 (4) All worked on similar projects previously

e Internal planning meetings (3)

Present — NGO staff, 2 District officers,
researcher, no communities

Policy recipients

e Villagers (52)

Cross-section of different socio-economic
status, genders, and modes of livelihood

e Village chefs (8)

Village leaders across all villages

e Project handing over meeting at villages

(3)

Present — communities, NGO staff, 2-3 district
officers, researcher

e Project activity groups (10)

Present — communities, NGO staff/external
consultants, researcher, district extension staff

*quotes in Table 7 — descriptions made by the interviewees themselves.
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6.3.3 Data analysis

Using the framework presented in section 2.0, in this study we analysed how
‘windows of opportunity’ for adaptation mainstreaming were formed and exploited
during the project and the role of local communities in the process. The data analysis
process followed an iterative approach that combined inductive and deductive
processes. The inductive analysis of ethnographic notes from the project withdrawal
meetings and interviews in late stages of the data collection, allowed the
identification of the phenomenon under study. The analytical process involved
developing analytical memos after the completion of each interview to document
what was learned from that interview and preliminary insights (Miles, Huberman, and
Saldana, 2014). Preliminary codes and themes emerged from this analytical
process. After all interviews were completed, recordings were transcribed by two
native Kiswahili speakers and qualitative content analysis of the interview transcripts

was conducted in NVivo 12 software, exploring the key themes further.

Deductive part of the analysis involved: first, the modification of Kingdon’s framework
to incorporate the bottom-up processes based on review of relevant adaptation
mainstreaming literature; secondly, the application of the modified framework to
guide the exploration of the data for local communities’ involvement in bottom-up
policy processes (via the project) and its impacts on effective mainstreaming of

adaptation measures in rural Tanzania.

6.4 Results

6.4.1 Problem stream

The problem stream during the project implementation was influenced by the lack of
coherence in the adaptation problem framing among the policy stakeholders
(particularly the policy entrepreneurs and policy recipients), which led to a largely
incomplete and inaccurate picture of the climate adaptation problem in the East
Usambara Mountains (see Table 8). Despite being designed as a pro-poor and
resilience building project, the NGO policy entrepreneurs farmed adaptation to reflect

the perspectives of the Muheza District policy community and their own expertise,
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while local knowledge appears to be overlooked. The project documents show that
the framing was embedded in environmental science understanding of adaptation
and vulnerability and focused on the links between local environmental degradation
and climate change impacts, perceived as biophysical impacts on ecosystem

services (such as water availability), and the communities that rely on them:

“The villages, which surround the Nilo Nature Reserve...rely on Zigi River
which experiences water flow that has varied significantly during the last
few decades (...) These trends, coupled with increased downstream
demands for water, higher pollution due to unsustainable agricultural
practices and a lack of income generating alternatives hindering forest
conservation, pose a threat for the future” [Project documents, GCCA+,
2019: 1).

This narrative is well-known in Muheza District, influenced by decades of
environmental initiatives in the area (Gaworek-Michalczenia et al. in review), as well
as historical evidence highlighting the importance of forests in regulating and
balancing water systems (Hamilton and Bensted-Smith, 1989). Also, in Tanzania,
climate change drivers and impacts are commonly associated with environmental
degradation, particularly deforestation (Pauker et al., 2010). This was reflected in the

district government’s understanding of adaptation:

“We need our people to learn a sustainable way of keeping the environment and not
cutting trees because this drought affects our agriculture and water supply” [District
Executive Director, December 2016]; “If we don’t involve proper environmental
control and adaptation in our district, in a few years we might not have sufficient food
and water for our people” [District Agricultural officer, April 2019]. Thus, the NGOs
framing of adaptation reinforced an issue ‘already in the back of people’s mind‘ [in
the back of the District officers mind] (Kingdon, 1995: 102) in order to further the

conservation goals they [NGOs] cherish:

“In the EUM we wanted to strengthen some of the conservation activities

implemented previously and expand to other sites while also integrating
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other sectors such as water supply and sanitation, which we already
worked on in other projects” [NGO employee, January 2019].

However, the emphasis on the environment as the primary issue in the adaptation
problem stream resulted in a restricted discourse within the project regarding diverse
interpretations of adaptation for various groups and individuals in the villages, the
factors that affect their vulnerability and the necessary measures for doing
meaningful adaptation. The Usambara communities did not associate climatic risk
with environmental management and conservation practices per se. They saw the
interlinked elements of climate, environment, poverty, and development as a
combined experience affecting their life and livelihoods. This experience depended
not only on environmental, but also social, historical and economic factors and some
of the most entrenched problems facing people directly reflected their socio-
economic status and pre-existing development levels. For instance, villagers who
were better off often claimed that climate risk was smaller, while others with limited
livelihood options held that droughts determine poverty and high levels of
vulnerability in their rain-fed agricultural communities, as suggested by these two

accounts below:

"l think the weather is just normal. | planted beans and got a little bit because it was
raining too much so they got rotten. But next season | will plant again and hopefully it

will be better” [Better-off vilage women, 55, Kazita]

“We dig our land, we prepare everything nicely but when the rain fails we get
nothing. Because we don’t have any income we stay to perish” [Poor village women,
60, Kazita].

This demonstrates that the community framing of climatic risk was heterogenous,
stratified through peoples’ socio-economic status and individual ability to cushion
themselves from harmful impacts. For many villagers’ adaptation was therefore a
signifier of development and social change and related to development activities
brought by the project: “We thank TFCG [NGO] for the project because they know
that we are poor and want to take us to the next level [improve the development of

villages]” [Village women, 44, Kazita]. When villagers spoke about the environmental
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change it related to a belief that protecting the forest will stop the impacts of climate
change on their livelihoods - adaptation was ‘known’ to the villagers only through
environmental projects that for many years were engaged in ‘sensitising’ the

communities about the importance of tree planting and environmental conservation:

"It will rain again, because we are still adapting the forests and our environment. We
have big hope that next year the rainfall will be good for our crops, because we

planted a lot of trees” [Village man, 56, Zirai].

These different framings of vulnerability and adaptation have not been explored or
incorporated into the project design in a sufficient way because there weren’t any
safe spaces that enabled participants to explore how to engage with different types
of knowledge and develop shared understandings of adaptation that will be useful
and valued by all policy participants. This resulted in the problem framing that not
only overemphasised natural sciences and environmental management as the main
solution space, while downplaying its social dimensions, but also undermined the

development of locally acceptable adaptation solutions.
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Table 8: Main characteristics of three streams in bottom-up adaptation mainstreaming in

Muheza District

Policy participants

Problem stream

Policy stream

Politics stream

Policy
entrepreneurs
NGOs (TFCG and
ONGAWA)

Attached adaptation to
older environmental
management issues to
fit’ the worldviews of
local decision-makers
and in line with own
goals

Had ‘ready’ solutions
(transferred from other
sites) that they believe
are useful

Bring expertise and
funding via foreign
donors; dedicated to
environmental issues

Decision-makers
(District officers,
District
Commissioner,
Ward Councillors,
Ward Executive
Officers, some
Village Council
figures)

See value of
adaptation in dealing
with existing and
future rainfall
shortages that impact
agricultural production
and water scarcity in
the district

Low capacities and
agency to develop own
solutions; reliance on
NGOs and donors for
solutions

Political will low towards
“luxury” solutions (local
people lack capacities to
adopt them);
environment not a
political priority;

involved in

political blame games

Policy recipients
Local communities
in the East
Usambara
Mountains

Adaptation recognised
as signifier of change:
social change
(development) and
environmental change
(will help stop impacts
of climate change) for
the benefits of
livelihoods

Recipients of proposals;
not co-designing
solutions; have own
proposals of solutions
that are taken into
account; low ownership
of policy solutions

Only engaged in project
specific spaces; missing
from political debates
and negotiations about
adaptation options
affecting their lives

6.4.2 Policy stream

Poor involvement in co-creating adaptation solutions translated into low ownership of

policy solutions by the local communities, and limited agency to participate in the

implementation of mainstreaming solutions. The project aimed to generate the policy

solutions via a suite of ‘climate adjusted’ pilot activities, providing evidence for

mainstreaming ‘locally derived’ adaptation measures into the district planning

routines. The pilot activities aimed to reduce vulnerability and build resilience in the

forest-adjacent villages via water infrastructure and natural resource governance,

forest-compatible enterprises (butterfly farming, beekeeping, eco-tourism), climate

smart agriculture, microfinance schemes and gender issues. However, the pilot

proposals were not co-created with local stakeholders or, as Kingdon (1995) would

have it, did not ‘whirl around’ the ‘policy primeval soup’ ‘softening up’ the system to

become more technically and politically acceptable to the local policy participants.

They were pre-determined by the donors’ requirements and ‘ready’ technologies
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were fetched from other sites, where previous GCCA+ projects took place, as

explained by this NGO worker:

“In the selection of activities we followed the guidance from GCCA+
that wanted interventions in water, forestry, agriculture and energy
sectors. They wanted to see which activities work where [in different
environments], and we had some experience with these

technologies from other sites” [Interview with NGO staff, July 2018].

This suggests that in Muheza District the policy stream was shaped by the priorities
of outsiders instead of local policy community. Although some Muheza District
officers were involved in discussions on the project design (especially officers from
the Forestry and Land and Natural Resource Departments that worked with one of
the NGOs on previous conservation projects in the area), their agency in the process
was low due to poor understanding of the district government’s role in the adaptation
policy process and high dependency on the non-governmental sector: “When it
comes to climate change adaptation the clarity on responsibilities is very low at local
levels. We rely on organisations such as ONGAWA [one of the NGOJ”; “The NGOs

bring funding and jobs for ourselves” [District Forestry officer, March 2019].

Similarly, our interviews suggest that the local communities did not fully participate in
co-designing of adaptation solutions. The consultation process was largely to extract
relevant information (such as technical surveys related to water infrastructure and
sanitation) rather than taking local views and knowledge into account. Most planning
decisions had been taken beforehand and some positions were already fixed: “The
scoping analysis of baseline situation was feeding to what we considered in the
original proposal (...)" [Interview with NGO staff, January 2019]. One of the scoping
activities was the CRISTAL vulnerability assessment?®, however as reported by an
NGOs staff: “This exercise didn’t change much in the project approach, but it
reassured us [the NGOs] that the interventions are important for the local people’

[Interview with NGO staff, January 2019]. The adaptation planning process was

2> Community-based Risk Screening Tool — Adaptation and Livelihoods (1ISD, 2015)
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therefore pre-defined by outsiders with regards to what adaptation options should be

implemented and for whom, and thus could be seen as exclusionary.

The participation in the pilot activities including the farmer's field school (known
locally as shamba darasa), butterfly farming or economic groups was therefore a
challenge during the project as community members were reluctant to invest their
time, money and labour in uncertain adaptation solutions, they did not co-create:
"They say we have to do this and that because of this condition of climate change. It
is supposed to help us [in the context of farming] but | haven’t seen any benefits yet’
[Men, 36, farmer field school participant]. As a result, drop out from activity groups

was common.

Indeed, some of the adaptation proposals did not work as intended. After only one
season of trials, the yields from the field schools were in some villages below
expectations - leaving the financial risks of investment in these climate-smart
technologies on the farmers. Likewise, heavy rainfall in 2019 caused high die-offs in
butterfly cages, while a new ban on exporting butterfly pupae from Tanzania
effectively removed that revenue stream. Detailed analysis of the impacts of all
implemented activities are presented in Gaworek-Michalczenia et al. (2022). Overall,
low capacities and knowledge of how to translate the project provisions into climate
adaptation options discouraged further investments. This shows that the
understanding of communities’ views on adaptation problems and the solutions to
those problems was generally low in the project and as such prevented them

informing the very identification of appropriate policy options.

Effective and meaningful local participation in the policy process can be empowering.
However, policy decisions must be perceived as fair, accounting for the diversity of
values and needs and recognising the complexity of human-environment interactions
and possible trade-offs. In fact, community members reported to us various
alternatives to the more ‘controversial’ adaptation solutions, such as the
environmental by-laws prohibiting planting near rivers, implemented by the project
for environmental conservation purposes. These alternatives included compensation
for lost harvest, specialised training on alternative crops, or subsidising more

environmentally friendly fertiliser [Informant 43, 39, man and women, Zirai]. Women,
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who were disproportionally negatively affected by the by-laws, fearlessly advocated
for the installation of piped water in their villages, sometimes by openly showing
disobedience. Acknowledging these issues and the proposed alternatives would
validate the community problem-solving capacities, promote learning from each
other, and build trust and legitimacy of the policy process itself and thus support the
policy stream. These alternatives were, however, either not known to the NGO
facilitators or ignored during the implementation process. Such lack of inclusion in
the policy stream affected the technical and political feasibility of the proposed policy

solutions, leading to problems in their implementation and further mainstreaming.

6.4.3 Politics stream

The receptivity of Muheza policymakers to the proposed adaptation mainstreaming
process depended on the political buy-in among the district decision makers and a
broader acceptance of the adaptation solutions by the community members. The
latter had important implications for the overall mainstreaming process because lack
of acceptance of the solutions at village level meant that the district decision makers
with the mandate to mainstream pilot adaptation measures did not have the

motivation to do so.

While the Muheza Council departments that were directly involved in the project
implementation (e.g agriculture, forestry, water, community development) reported
that the project increased their awareness and a sense of responsibility for climate
adaptation issues in the district, they also acknowledged challenges with the
proposed adaptation solutions: “Some technologies are difficult for our farmers to
implement because they require capacities, specialist infrastructure, investment and
so on and we are not there yet” [District Agricultural officer, April 2019]; “We worked
with the communities on environmental issues, on agriculture issues, on planting
trees but at the end of the day, what they [the villagers] want to see is the benefits”
[District Forestry officer, March 2019]. Other officers also referred to the CSA as
‘luxury’ projects due to their high expenditure [District Agricultural officer, April 2019].

Such technically unfeasible solutions also became politically unattractive. For

instance, our data revealed that at the start of the project a Ward Councillor (locally
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elected politician) had high expectations of gaining political leverage through
providing water supply in the project villages and promised to the communities that
he ‘will take the buckets off women heads’ and ‘bring piped water to everyone’
[Fieldnotes]. Later when it became clear that this couldn’t be fulfilled due to high
costs, he distanced himself from this statement and stopped supporting adaptation
mainstreaming. The politics stream was therefore shaped by the political
environment in Muheza District during the project, and influenced whether the

interventions were perceived as relevant and publicly desired.

Power dynamics also affected whose perspectives were recognised in the political
debates and negotiations and whose not, and who was invited at the negotiation
table and who wasn’t. We recall one incident discussed about a village leader who
refused the water supply intervention in his village and was later accused by a local
politician of being against progress. However, it turned out that he rejected this
intervention because it offered the water supply to only one sub-village and
protecting fellow villagers from conflict was more important to him than the benefits
reaching some people [Project meeting at district, August 2018]. Many times, we
observed heated discussions at project meetings between the District and Ward
authorities (the government) and Ward Councillors (politicians), and even the NGOs,
around who was pro or against development and who was fulfilling the manifesto of
the ruling party and who wasn’t [District meeting April 2019]. The bottom line is that
the communities were not present in these policy spaces. Encounters with the
villagers were normally concealed to separate project specific ‘policy spaces’ and
took a form of ‘sensitising’ the communities to pre-defined objectives, often about the

need to protect the environment.

Some Muheza District officers recognised these shortfalls. For instance, the District
Community Officer pointed that the engagement with local communities was not
sufficient during the project, such as there was no social impact assessment, which
influenced the ‘local mood’ [original in Kingdon ‘national mood’]: “The communities
were not presented with full implications of the interventions which influenced how
people felt about them” [District handing over meeting, April 2019]. Others pleaded
for greater devolution of decision-making and financial resources to the local

government and collaborative development proposals between several villages were
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being prepared. Ward Executive Officers, for instance, claimed that considerable
project money seemed ‘wasted’ and was not spent appropriately in the local context
and that the money, if ‘in local hands’, could have had a better impact [Ward
Executive Officer, July 2018]. Even in statements such as: "We need to make these
interventions an everyday life of our people, and not a one-off endeavour" [District
Forest officer, November 2016], there was a tone of local concerns for the current

adaptation policies’ inadequacy, providing only short-lived and transient impacts.

6.4.4 Windows of opportunity for adaptation mainstreaming

The arrival of the project created an entry point for bottom-up policy change and
briefly opened a window of opportunity to mainstream adaptation into district
planning (see Figure 8). The NGOs framing of the adaptation problem in terms of
environmental impacts and uncertainty of water supply captured the district
imagination due to its familiarity with this narrative; solutions to that problem seemed
readily available; and political will towards adaptation was high from the burst of
donor funding and perceived political gains. However, our results show that the
window was short lasting as problems in all three streams became apparent. In the
absence of extensive community deliberation that could challenge the established
adaptation framing and identify more technically and politically feasible adaptation
measures, the NGOs policy entrepreneurs were unable to supply the policy stream
with locally acceptable policy solutions. Lack of social impact assessments, limited
consultations and political representation during meetings further added to the local
resentment and low community backing for the introduced adaptation policy.
Therefore, while sympathetic and motivated, the district government perceived the
actual adaptation process as generally unworkable. The adaptation solutions were
seen as ‘luxury’ projects with uncertain benefits for the local communities and mainly
the domain of foreign donors (such as development and conservation partners). This
was not something that the local government would be prepared to invest in, while
also pointing that the project funding was sometimes spent inappropriately in the
local context [Fieldnotes]. The window of opportunity to effectively mainstream
adaptation measures into district planning could therefore not be exploited and

closed down.
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Had the local perspectives been included from the outset (the problem stream), the
technical (the policy stream) and political (the politics stream) acceptability of
adaptation solutions could have been improved. Greater inclusivity of the adaptation
process would also have meant that the district government would have considered
backing the suggested adaptation measures, leading to better mainstreaming

outcomes:

“If we see that the activities are well received, we have our ways to
finance them and scale them up” [District Planning officer, April
2019]; “These projects need to be designed with the communities.
They should not be thought off as ONGAWA projects [one of the
NGOs], they should be our projects” [District Community Officer,
April 2019].

Thus, the exclusion of communities from the problem framing and policy co-design
processes influenced the adaptation mainstreaming process through feedback. This
contributed to the ineffective exploitation of policy windows during the adaptation

project implementation.
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Figure 8: Opening and shutting of policy windows in bottom-up adaptation
mainstreaming during the GCCA+ project.

6.5 Discussion

This article contributes to the adaptation governance and mainstreaming literature by
combining research on bottom-up adaptation mainstreaming, drawn from studies on
community-based adaptation and critical adaptation scholarship, with policy process
theories to explore the role of community involvement in effective adaptation
mainstreaming in local contexts. Applying an analytical framework adapted from
Kingdon (1995) to a case study we have shown that local perspectives on adaptation
problems and solutions matter in the policy process, and that the exclusion of these
perspectives can lead to ineffective exploitation of policy windows for adaptation

mainstreaming in project implementation.

The findings highlight that an inclusive adaptation mainstreaming process starts at
the level of problem framing, in which local communities should play a central role. In
Muheza District, the project framing of adaptation, as mainly an environmental and
technical issue, dominated the problem recognition stream. Such a technocentric

approach is common to many adaptation efforts (cf. Ayers, 2010; Nightingale et al.,
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2020). In contrast local adaptation priorities in the EUM were focused on addressing
co-existing developmental factors that make people vulnerable to climate impacts in
the first place. In international climate politics, donors, outside agencies and NGOs,
acting as policy entrepreneurs, use organisational resources and framing techniques
to draw attention to problems they cherish (Garcia Hernandez and Bolwig, 2021;
Cramer et al., 2023). These actors privilege western science and economic
calculations over local knowledge, limiting what local people are able to contribute to
adaptation planning and implementation processes (Eriksen et al., 2015a). Scholars
have long contended that giving preference to the knowledge systems of influential
institutional actors (such as 'experts,' 'scientists,' and 'professionals') poses a risk of
marginalising local knowledges, perspectives, priorities, and values (Chambers,
1997; Leach et al., 2005). The result is the inhibiting of meaningful and inclusive
participation and community self-determination, as well as the devaluing of local
adaptive capacities. We suggest that it also leads to community resistance to policy
change and to the withdrawal of local governments’ political support for adaptation,
which prevents from opening and sustaining policy windows for effective adaptation
mainstreaming. As the multiple streams approach suggests, the decision makers ‘will
abort the mission of policy change unless every relevant factor is just right’ (Caitney,
2018a: 202 cited in Cairney, 2019), including the technical and political feasibility and
public acceptability of policy solutions, and this is out of control of any single actor.
As such by excluding local communities at any stage of the policy process, project

implementers effectively abort the chance for a positive final outcome.

Several reviews of the adaptation literature have revealed that climate change
adaptation policies and initiatives lack dynamism, innovation, and transformational
elements, and that technocratic solutions tend to be the default choice (Klepp and
Chavez-Rodriguez, 2018; Scoville-Simonds et al., 2020). This comes from a trend in
global climate change policy that emphasises uniform approaches to risk, rather than
acknowledging the complexity and diversity of local experiences and the need for co-
designing contextually relevant solutions with the local actors (Morchain, 2018;
Nightingale et al., 2020). This leads to the imposition on local people of a narrative of
adaptation ‘recipients’ or ‘beneficiaries’ rather than rightful policy agents. During the
GCCA+ project it became apparent that local communities’ roles in the policy stream

was reduced to recipients of pre-defined solutions rather than partners in shaping
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their own adaptation priorities. Excluding local voices from the decision-making
processes undermined trust and legitimacy in the policy process. It also meant that
the NGOs were unable to supply the policy stream with feasible and locally
acceptable policy solutions that had a ‘reasonable chance for receptivity among

elected decision makers’ in Muheza District (Kingdon, 1995: 138).

There is however limited debate in the adaptation literature exploring these
interdependencies, including the factors influencing adaptation policy uptake at local
levels and the successful exploitation of policy windows in mainstreaming processes.
Often the lack of capacities, political inertia and institutional weaknesses are the
most cited barriers affecting the effectiveness of adaptation mainstreaming at local
levels (Musah-Surugu et al., 2019; Pasquini et al., 2013). An exception is a study by
Butler et al. who conducted a 4-year adaptation governance experiment in rural
Indonesia and concluded that policy windows to mainstream adaptation did not open
due to ‘ineffective and insufficient time for political engagement and the fluid
environment caused by national decentralisation policy’ (Butler et al., 2016: 114). We
suggest that another factor at play is that bottom-up processes are not
institutionalised in climate adaptation policy formulation and implementation.
Although engagement with local communities is built into the design and
implementation of many adaptation programmes and initiatives, the scope of these
processes is limited to project-created ‘policy spaces’ and agendas, and issues that
fall outside the pre-determined range of acceptable frames of decision-making are
often ignored (Mikulewicz, 2018). Also, there is no continuity of community
engagement beyond project processes, which are normally short lasting. In such top-
down and outside-driven policy environment, local participation in adaptation
becomes a rhetoric of external agencies that fails to achieve real involvement of
community members, leading to limited inclusivity, uptake and ownership of
implemented policy solutions and thus their inability to survive on local political
agendas (Peters 1996). We show that getting political support for adaptation requires
more than just a burst of donor funding and outside expertise - an approach that
currently dominates adaptation mainstreaming efforts (Gogoi et al., 2017).
Regardless their high dependency on development agencies and NGOs, district
policy makers must be convinced that adaptation processes have connection to the

‘local mood’ - are relevant to the local people, and widely accepted - before any
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adaptation mainstreaming could take place. Recent review from Rogers et al. (2023)
also found that lack of community support was an important factor influencing

adaptation mainstreaming at municipal level.

Having said that, we are mindful that community engagement is not always the most
efficient approach for setting and implementing adaptation policies, nor that inclusive
policy processes will always produce positive outcomes. Much research has
documented how participation and seemingly inclusive processes can in fact mask
power imbalances among policy participants (Brink et al., 2023; Nagoda and
Nightingale, 2017). Also, the notion of community itself may pose its own conceptual
challenges (Agrawal, 2002; Mikulewicz, 2018). It is therefore critical that scholars,
governments and practitioners remain sensitive to the issues of power imbalances
(Tschakert et al., 2023). In our case, cross-scale power dynamics and personal
relationships involving the district government, politicians and the villagers also
influenced who was able to participate or have a voice in the politics stream.
However, overall, climate adaptation policies can be more effective, can secure a
social buy-in, and can support opening and sustaining policy windows to mainstream
adaptation in more desired ways, if they are designed and viewed by the citizens as

locally relevant, legitimate and fair (DolSak and Prakash, 2018).

In this regard, several models of governance have been promoted as fostering
inclusiveness in adaptation policy processes, including polycentric climate
governance, collaborative climate governance, adaptive governance, or deliberative
climate governance, among others (Arriagada et al., 2018; Ayers, 2011; Shinn,
2016). Forinstance, Ayers (2011) following Dryzek (2000) argued that for adaptation
governance to be more effective it is necessary to move beyond simply creating
institutional spaces for participation, towards ‘deliberative governance’, which should
provide arenas for the 'risk-based' and 'vulnerability-based' adaptation discourses to
come together and be resolved (Ayers 2011: 68). According to Ziervogel et al. (2022)
a carefully facilitated process of co-production of knowledge can build collective
capacity that can influence local policy. Such policy shift is required in order to
construct shared knowledge of problems and solutions necessary for transformative
adaptation (Filho et al., 2022; Taylor et al., 2022). In other cases, more inclusive

processes will entail devolution: delegating authority and power to the local level
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(Dietz et al., 2003). Devolution of decision-making authority and administrative
control are widely discussed in the community-based adaptation literature as
necessary to successfully mainstream bottom-up adaptation into existing
development processes (Regmi and Star, 2014). The present study’s contribution is
the enrichment of Kindgon’s framework that equally calls for more inclusive
adaptation mainstreaming process, in which local engagement is not reduced to
passive recipients of projects, but rightful policy entrepreneurs and owners of the
policies shaping their futures (Hermans et al., 2023). To practically engage with this
approach would require a reorientation of adaptation thinking to focus on bottom-up
policy processes. Such processes would be able to better challenge the established
adaptation problem framings and create new narratives that support innovative and
locally acceptable policy solutions. These narratives could inform more locally
appropriate adaptation plans and create new windows of opportunity for more

effective adaptation mainstreaming.

6.6 Conclusions and recommendations

The enrichment of Kingdon’s multiple streams framework with a bottom-up
approach, as applied in this study, enhances our understanding of what is needed to
design and implement more effective adaptation policy processes for the local level.
Our aim was to use a policy process theory to study bottom-up adaptation
mainstreaming from an innovative perspective and encourage a dialog among
different approaches to adaptation mainstreaming research. In doing so we capture
important dependencies in policy processes at the local level and show that the
exclusion of local perspectives and knowledge generates low political support for the
implementation of adaptation policy, which remains a significant limitation for
adaptation planning and the effectiveness of mainstreaming efforts. We conclude
that the exclusion of local perspectives from any of the policy streams during
adaptation policy mainstreaming into local contexts may shut important policy

windows before they have even the chance to be exploited.
Nonetheless, we do not aim to present a zero-sum game between local and outsider
visions of adaptation mainstreaming, but seek for ways of making adaptation policies

more compatible with local needs and experiences, which can support opening and
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exploiting of policy windows in a more equitable and effective way. Using diverse

knowledge sources, and looking for synergies and contradictions, reduces the

reliance on knowledge generated from one source alone, and allows each to be

viewed in its own context. We acknowledge that policymaking environments are

complex and built by iterative processes of social construction, involving problem

and solution framing, power struggles and social learning. These processes are

critical to policy outcomes. Yet they have not fully infiltrated into the mainstream

adaptation governance and mainstreaming literature, limiting adaptation to blue-print

policy and practice prescriptions. Our study suggests that in order to exploit

‘windows of opportunity’ in bottom-up adaptation mainstreaming during project

implementation, it is necessary:

in the problem stream - to engage local communities in the framing and
identification of the climate and other socio-economic challenges and in the
assessment of the impacts of these challenges on their lives and livelihoods.
This will help to ensure that root causes of vulnerability are accurately defined
and that the identified problems are relevant to the local context. This must go
beyond simply enhancing local participation. There is a need for co-production

in decision-making processes by the vulnerable people themselves.

in the policy stream - to involve local communities in the development and
evaluation of policy options, and to ensure that their perspectives and needs
are taken into account in the design of adaptation solutions reflecting
community relevant problems. This includes engaging communities in policy
design and implementation and ensuring that they have a voice in decision-
making processes. It means involving people in thinking about the solutions

rather than coming with pre-defined solutions and agendas.

in the politics stream - it is important to recognise a full range of actors
involved in managing change, not only the policy makers and experts. At
present the adaptation policy community do not accurately represent the local
communities. This implies putting more effort to engaging communities in

local advocacy, and to ensure that their perspectives are represented in
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political debates and negotiations. It must also entail unpacking the existing
power dynamics and working to build the capacity of local communities to
participate in policy processes, so that they can become adaptation policy

entrepreneurs capable of representing their interests.

Overall, more inclusive policy processes across all three streams need to be
institutionalised in climate change adaptation mainstreaming. In this regard, local
leadership and local processes that support more inclusive forms of governance and
grassroots policymaking are critical. Clearly there is a need for more powerful actors
to create space in this outsider driven adaptation policy environment in order for
genuine bottom-up processes to emerge and achieve more effective and equitable

adaptation outcomes.
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Chapter 7 - Discussion

7.1 Introduction

In Chapter 1 | presented the research questions and overarching research aim of
this thesis, that is to examine the lived experiences, implications and lessons learned
for adaptation programming from a collaborative integrated adaptation project in rural

Tanzania.

To fulfil this aim | followed the project in real time, at intervals, and observed and
participated in the project adaptation processes on the ground. The engagement with
the project through the research-practitioner collaboration led me to asking three

research questions:

RQ1: How can projects achieve their objectives of reducing vulnerability and
strengthening resilience and how can their differentiated impacts on both be

assessed?

RQ2: How do specific local contexts influence project adaptation processes, design

and implementation?

RQ3: How does participation impact on adaptation mainstreaming into policy at local

levels?

In my three empirical chapters | responded to each of the research questions
through critical exploration of the adaptation processes within an integrated project.
Chapter 4 evaluated the project differentiated impacts on vulnerability and livelihood
resilience and developed the methodology to support the study of these aspects.
Chapter 5 investigated the specific context into which the project was implemented
and explored how this influenced its design and implementation and local
vulnerability outcomes, and Chapter 6 investigated how community participation

impacted mainstreaming adaptation into policy during the project implementation.
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This chapter draws together the findings of the empirical chapters and outlines the
key contributions of this work to knowledge and academic debates. Reflecting on the
overarching research aim and individual research questions, below | present five
cross-cutting themes that together build a picture of the lived experiences,
implications and lessons learned for adaptation programming from the collaborative

integrated adaptation project in rural Tanzania, thus fulfilling the research aim.

7.2 Interactions between components of integrated adaptation projects may lead to
trade-offs and maladaptive outcomes that compromise the achievement of reducing

vulnerability and building resilience.

In addressing my first research question, particularly its first part—how projects can
achieve their objectives of reducing vulnerability and strengthening resilience? — the
analysis presented in chapters 4, 5, and 6 reveals that adaptation programmes
encounter multiple challenges in designing and implementing integrated projects to
effectively reduce vulnerability and enhance resilience. The results indicate that
interactions among various components within the adaptation project, with the goal
of reducing vulnerability and enhancing resilience, lead to differentiated impacts,
trade-offs and maladaptive outcomes compromising the achievement of reducing
vulnerability and building resilience. The analysis further suggests that these trade-
offs are not addressed in projects because they stem from processes of social

construction and inequality, which are often not recognised.

The integrated intervention followed the EU’s GCCA+ blueprint of an eco-village,
incorporating a diverse mix of interventions aimed to support social, cultural,
economic, and ecological components in the system for greater resilience and
sustainability (GCCA+, 2017). For that reason, the project combined a broad range
of climate-adjusted technologies and training on climate change adaptation with
natural resource management and environmental restoration. This thesis uncovered,
however, that integrating multiple technological interventions from across broader
sectors might not be the optimal ‘solution’ to reducing vulnerability and enhancing

livelihood resilience if, at the same time, the core assumptions underlying
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vulnerability, and how adaptation is framed as a ‘problem’ and ‘for whom’ are not
questioned (chapter 5 and 6). In this sense, emergent trade-offs can be viewed as
much a product of social construction as they are a result of poor design and

implementation leading to unintended outcomes and maladaptation.

It is important to emphasise a considerable tension in the use of the terms trade-offs
and unintended outcomes in the context of scholarly debates about maladaptation.
While the concept of maladaptation holds significant potential for improving
adaptation strategies by anticipating unforeseen impacts and risks (Magnan et al.,
2016), this thesis cautions against its over-simplistic application. One of the primary
concerns regarding the current use of the term is its potential to overlook the
complexities and nuances of adaptation programming and significantly underplay the
failures of adaptation projects. By categorising all negative outcomes as merely
‘unintended’ side effects there is a risk of overlooking systemic issues that should
have been anticipated and addressed during the design, planning, and
implementation phases of projects. This can perpetuate a narrative where failures
are dismissed as unavoidable consequences rather than failures of foresight or

accountability.

Chapters 5 and 6 of this thesis illuminated trade-offs that emerged when adaptation
efforts were framed in terms of environmental management, and vulnerability was
perceived as originating from biophysical impacts rather than societal processes.
These trade-offs manifested in significant tensions between livelihoods and
environmental policies aimed at bolstering long-term ecosystem resilience. By
imposing restrictions on planting certain crops near water sources, the GCCA+
project inadvertently hindered local coping mechanisms during drought and
diminished opportunities for income (especially for the poorer farmers and women). It
also created new burdens for women by withdrawing water user rights to perform
households’ chores in rivers. These negative outcomes could and should have been
anticipated by the project and cannot be dismissed as entirely unintended outcomes.
Sovacool et al. (2015: 616) described such situation as a process of 'exclusion’
driven by adaptation initiatives, where projects may limit access to resources or
exercise influence over specific stakeholder groups, as a way to prevent them from

intervening with one’s interests. Consequently, ignoring these issues as mere side
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effects of well-intentioned projects overlooks the structural injustices and power

imbalances that shape adaptation processes (Taylor et al., 2022).

Furthermore, ambiguity of the term maladaptation risks oversimplifying complex
socio-environmental systems. Adaptation programming operates within dynamic and
interconnected contexts where outcomes are influenced by a multitude of factors,
including governance structures, power dynamics, inequalities, and historical
legacies (chapter 5 and 6). As such, labelling outcomes as solely ‘maladaptive’ may
obscure the multifaceted nature of challenges and hinder efforts to address root
causes effectively. On that note, Fisher et al. (2022) reiterate the importance of
paying attention to the underlying social dimensions when considering sustainability
and systems transformations. They argue that it is paramount to ensure that
environmental benefits do not occur at the expense of social justice. Similarly,
Ziervogel et al. (2017) observed that the key to building resilience to multiple risks,
discussed in the context of cities, is to focus on the causes of peoples’ failings to
secure basic rights. Attention must be placed on local knowledge, creating
opportunities for ‘negotiated resilience’ and integrating diverse interests, as simply
adding projects within existing systems and governance structures is insufficient and
perpetuates how injustices are re-produced. Chapter 5 extends these arguments
demonstrating how historical injustices may become perpetuated in adaptation
project processes, without paying sufficient attention to the root causes of trade-offs,
and as to why local communities are unable to support long term resilience before
their basic needs are met. | further showed that if local knowledge is not valued and
is seen in programmes and policies largely as a means to extract relevant
information (e.g. technical surveys related to infrastructure planning), then it cannot
be used to inform problem definitions and designing solutions that are just and

locally relevant (chapter 6).

However, there is a tendency within adaptation programming to downplay the socio-
political drivers of trade-offs and maladaptation, and refer to win-win outcomes
instead (Ellis and Tschakert, 2019, Suckall et al., 2014; Taylor et al., 2022). This
tendency stems from the pressure to showcase positive successes in order to
secure support from funders and governments (Daw et al., 2015; Roy et al., 2022).

Such rhetoric inadvertently hinders the recognition of, and the ability to anticipate
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maladaptation. For instance, in the realm of schemes such as climate-smart
agriculture, the interventions frequently hinge on the feasibility of techno-economic
measures to achieve positive outcomes, paying considerably less attention to the
underlying social, political, and cultural conditions that give rise to unevenly
distributed costs (Chandra et al., 2017; Smith et al., 2021). In chapter 4 and 5 and 6 |
discussed how CSA activities were perceived by local project stakeholders as
unfeasible, expensive, ‘luxury’ interventions that presented too much burden of
implementation on local actors, both the communities and the local government,
highlighting that projects tend to overlook the impact of local contexts of poverty in
hindering synergistic potentials while exacerbating the risks of undesirable trade-offs
(Suckall et al., 2014). Additionally, the agricultural vision presented by the project to
communities in the mashamba darasa [farmers field schools] was largely
disconnected from the communities’ own vision of cash crop expansion, particularly
spice tree farming, which limited the project’s positive impact (chapter 4). Such
outcomes should be entirely avoidable if local people have the voice to bring their
lived experiences, priorities, and potential risks to the planning and decision-making

processes (chapter 6).

Drawing on decades of experience with development projects, it is broadly
acknowledged that addressing negative externalities in projects is challenging.
Designing adaptation projects that reduce vulnerability and build resilience in a way
that benefits everyone without any costs anywhere, and anytime is impossible
(Adger et al., 2005). Yet, despite these challenges, achieving positive outcomes,
minimising trade-offs and preventing maladaptation should always be the goal
(Schipper, 2020). While analysts should recognise that projects may inequitably
distribute benefits, and some individuals may experience losses, Sovacool et al.
(2015: 616) caution that adaptation practitioners and policymakers must continually
ask: (i) adaptive capacity/resilience for whom? (ii) who benefits from this adaptation
project? and (iii) who can stand to lose, now or in the future? | also add to this list (iv)
how adaptation and vulnerability are framed to allow for reflection, epistemic
diversity, and challenging own assumptions (Balanz6-Guzman and Ramos-Mejia,
2023). Without such reflection adaptation programmes will be unable to meaningfully

engage with reducing vulnerability and building resilience.
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7.3 Evaluating vulnerability and resilience in adaptation projects requires innovative
frameworks combining traditional objective approaches with subjective

understandings of adaptation.

This theme responds to the second part of research question one - how can
reducing vulnerability and building resilience be assessed in integrated projects? The
analysis in chapters 4, 5 and 6 demonstrate that assessing integrated adaptation
projects require novel mixed method approaches to comprehensively evaluate

projects contributions to reducing vulnerability and building resilience.

Mindful of the critiques of indicator based approaches, their generalisations,
approximations and limited ability to integrate the underlying drivers of vulnerability
(Jones, 2019; Ensor et al., 2021), Chapter 4 of this thesis illustrated how applying a
livelihood resilience lens within a robust BACI (Before-After-Control-Impact) research
design, combined with an innovative analytical methodology (difference-in-
differences) and ethnographic insights, can yield promising results. The framework
and associated methodology facilitate a mixed-method evaluation of the impacts of
the adaptation intervention on selected indicators representing household
vulnerability and livelihood resilience capacities. While mixed-method approaches to
vulnerability and resilience assessments are not new in the adaptation evaluation
literature (Bours et al., 2013; Islam et al., 2014; Mohan and Sinha, 2017), the
framework and methodology carries novelty in its ability to attribute project outcomes
to specific intervention activities through the incorporation of the control group in the
BACI design (for details see methods section in Chapter 4). In Chapter 4 | also show
the advantages for combining this method with qualitative findings that allowed to
elicit trade-offs, unintended outcomes and maladaptation, discussed already in
section 7.1. This framework is an outcome of the learning process between myself
and implementors of the project during the research-practice collaboration and |
consider it a significant outcome of that collaboration. It was jointly designed,
mutually supported and resulted in peer-reviewed publication. However, the
framework and method have drawbacks, which became more visible during further

data analysis and triangulation (chapter 5 and 6).
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Firstly, the framework had limited ability to ‘pick up’ differences between vulnerable
households based on the vulnerability criteria selected by the evaluation team — the
indicators of climatic and social-economic pressures. The analysis in chapter 4
showed that despite some socio-economic differences between households, the
participating (better-off) and non-participating (poorer) households were similarly
vulnerable to climate change. To the contrary, qualitative inquiry in chapters 5 and 6
showed that poorer households (selected based on TASAF lists) were not able to
shield themselves from climatic risk in the same way as better-off households
(chapter 6) or benefit from the project (no land, time and negotiation power to join the
groups) or being more disadvantaged by it (elimination of coping strategies due to
by-laws). Internal community dynamics and inequalities also could not be analysed
by using quantitative vulnerability indicators (chapter 5). This suggests that different
methods might derive different conclusions and these differences should be

accounted for in vulnerability and resilience assessments.

Secondly, chapter 4 suggested that rainfall might be the defining driver of
vulnerability of these rain-fed agriculture dependent communities, while chapters 5
and 6 suggested that a broader range of factors are important, including social
underdevelopment, poverty, differentiated socio-economic status of villagers,
historical legacies of land gazettements, past conservation projects, power relations,
and local beliefs about drivers and impacts of climate change. Conclusions in
chapter 4 were influenced by the choice of indicators and the fact that climatic

conditions have significantly changed between the before — after measurements.

Thirdly, despite positive project impact presented in chapter 4 suggesting that some
project activities were building capacities for learning (via provided training and
knowledge platforms) and to a lesser extent capacities to self-organise (via
networks), chapter 6 suggests that the project interventions probably won’t be
supported beyond the project life because of their poor technical and political
feasibility and thus poor chances for mainstreaming adaptation strategies into district

plans.

Nevertheless, | feel that highlighting these differences provide an important

contribution to the monitoring and evaluation adaptation literature and adaptation
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practice. Since adaptation is a process of continual adjustment, there cannot be a
clear end point or benchmark signalling that an adaptation programme is successful
(Dilling et al., 2019). It will also never be achieved within a single programme cycle.
This means that closer examination of its lived experiences, implications, and the
lessons learned, in other words, the process by which adaptation is attempted to be
reached, is equally important. The contextual, actor-oriented accounts presented in
chapter 5 and 6 significantly deepened the analysis presented in chapter 4 and
expanded on the vulnerability and livelihood resilience assessments. The contextual
analysis elucidated divergent adaptation framings, perceptions, and goals between
different project stakeholders. These accounts and narratives underpinned my
understanding of how adaptation problems and solutions were framed in the project
and for whom. They also shed a light on lived experiences of the project by the
communities, NGOs and the local government. In this way instead of striving for
absolute assessments of vulnerability and resilience the focus was shifted to
understanding the differential meanings of vulnerability and adaptation across actors.
| believe this can encourage adaptation projects to recognise more deliberate and
flexible project designs that allow spaces for diverse epistemological and ontological
ways of knowing to unfold (Balanzé-Guzman and Ramos-Mejia, 2023; Goldman et
al., 2018). As discussed in the previous section, and across the empirical chapters,
such spaces are currently largely missing. In this thesis, | therefore, documented
both the achievements of the project in terms of reducing vulnerability and building
resilience (primarily chapter 4) and lessons learned (chapter 5, 6, 8), which adds to
the emerging evidence base, especially in the context of grappling with questions of

how to operationalise vulnerability and resilience in the global goals.

| conclude this theme with a reflection that objective and subjective assessments
should be viewed as complementary, not mutually exclusive. Donors and project
facilitators, driven by their own accountability requirements and project portfolio
management needs, are likely to continue to rely on quantitative and objective
assessments. However, it's crucial to also recognise the importance of
complementing traditional indicator based approaches with diverse ontological and
epistemological understandings of adaptation derived from the perspectives and
lived experiences of project stakeholders, either in real time or ex-post (Mills-Novoa,

2023). This implies a substantial re-orientation of project accountability structures,
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shifting from an upward orientation (towards donors valuing science and economic
cost benefit calculations) to a downward one, focusing on the participants and
addressing what they need and consider essential in the context of a changing
climate (ibid.) Reflection on the influence of different methods is imperative for
understanding how they shape conclusions derived from the analysis. Delving into
people's perspectives, values, and worldviews, as opposed to calculating indicators,
can significantly impact the analysis outcomes and conclusions. It's also crucial to
consider the feedback received from the organisations regarding what they find
useful and valid. Adaptation projects assessments should therefore reflect and
support both objectives: assist projects in measuring their achievements for reporting
to funders and stakeholders (chapter 4), while also critically examining the potential

for maladaptation (chapter 5 and 6).

7.4 Historical legacies infiltrating into project design and implementation may

influence maladaptive outcomes.

This theme responds to research question — How do specific local contexts influence
project adaptation processes, design and implementation? The findings of Chapter 5
and 6 reveal that the context into which projects are implemented hold importance
and influence on how projects are designed and implemented, which ultimately
shape local vulnerability outcomes. The analysis shows that despite the rhetoric of
integration of human needs with environmental sustainability within the integrated
adaptation project in the East Usambara Mountains (GCCA+, 2017), historical
legacies of past interventions (particularly legacies of injustices related to
environmental degradation narratives) have reinforced the project focus on long-term
ecosystem resilience at the expense of livelihood resilience. Along with limited
attention to trade-offs and a failure to acknowledge negative externalities (discussed
in section 7.1), this led to maladaptive project outcomes by altering access to

resources in the name of long-term ecosystem resilience.

Efforts to intervene in a landscape are inevitably influenced by the unique context of

the locality, shaped by social, environmental and historical settings, including the
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historical legacy of prior interventions. Some studies, like that of Brooks et al. (2012)
have attempted to separate the impacts of specific contextual factors, project design
and community characteristics on projects’ success and found little evidence that
national context influences project outcomes. Other research has explicitly found that
historical legacies are hurdles to project outcomes (Meer and Schnurr, 2013). My
analysis, on the other hand, emphasises that the historical legacy of past
interventions may infiltrate into adaptation projects design and implementation,
causing new projects to differ only marginally from their predecessors. This
phenomenon aligns with the concept of ‘adaptation re-packaging’ discussed in the
adaptation literature as one of the major drivers of maladaptation (Eriksen et al.,
2021). Such re-packaging or re-branding of other priorities as adaptation is
frequently explored in the context of development, due to direct parallels between
adaptation and development (Ayers and Dodman, 2010), however re-branding of
conservation into adaptation has received less attention in the adaptation literature.
This thesis found evidence that high conservation contexts with long history of past
interventions and associated powerful actors, such as the context of biodiversity
hotspots, might reinforce such ‘re-packaging’ and may propagate conceptions of
adaptation that echo old conservation paradigms capable of perpetuating historical
injustices and maladaptation. Adaptation could therefore soon become another
‘conservation fad’ (Redford et al., 2013), if it is not one already. Some previous
studies discussed instances where adaptation practices have been aligned with
environmental management issues by organisations who overlooked their
transformative potential (Beymer-Farris and Bassett, 2013; Reid, 2016; De Ofia
Plaza, 2018). For example, De Ofia Plaza's, (2018) analysis of adaptation policies in
the Tucana Volcano Biosphere Reserve on the Mexico-Guatemala border,
highlighted that environmental NGOs implementing adaptation share standardised
institutional arrangements promoting a similar framing of adaptation. This revolves
around ecosystem-based adaptation (EbA) models, emphasising ecological
restoration and ecosystem resilience. Such ‘adaptation projects’ enter with
predefined objectives like deforestation reduction or integrated river basin
management, often neglecting social and political factors underlying vulnerability (De
Ofa Plaza, 2018: 84). These projects are highly susceptible to perpetuating
historical injustices in adaptation design and implementation influencing maladaptive

outcomes. Chapter 6 showed how local communities were ‘consulted’ after finalising
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proposals, only to seek legitimacy and collaboration without altering the underlying
assumptions about what needs to be addressed and how. The ‘climate-adjusted’
technologies presented to the communities in the Usambara Mountains can be
viewed as reminiscence of old conservation approaches with a changed name (e.g.
climate smart-agriculture instead of conservation agriculture or economic group
instead of co-operative) or even soil conservation schemes dating back to colonial
times (chapter 5). These interventions were not suited to meaningfully reduce
vulnerability in the East Usambara Mountains because they did not take into account
pre-intervention capacities, differentiated vulnerability and the root causes of
vulnerability embedded in the Usambara Mountains history. On the contrary, they
exacerbated it through restrictive environmental policies that affected the hardest the

most vulnerable groups in society, such as women, the poor and the youth.

Finally, my analysis highlighted how specific contexts (in this case the context of
biodiversity hotspot) have the power to shape dominant narratives determining local
policy processes. The local perception of the biodiversity hotspot as the ultimate
'‘conservation zone' (chapter 5) played a pivotal role in inhibiting questioning the
project’s ‘adaptation narratives’ by the local district when they first arrived (chapter
6). This lack of scrutiny was leveraged by the organisations to present the adaptation
'‘problem’ in a manner that suited their environmental conservation objectives.
However, the project's trajectory witnessed a swift closure of the ‘window of
opportunity’ to achieve desired adaptation outcomes. This was primarily attributed to
inadequately designed solutions that failed to align with the actual local adaptation
needs, as detailed in Chapter 6. This observation implies a need to shift away from
framing adaptation in environmental terms and instead explore approaches that
more closely align with local development priorities (cf. Dupuis and Knoepfel, 2013).
Paradoxically, the current trend diverges from this ideal, with environmental and
development organisations predominantly prioritising techno and ecosystem-centric
approaches. Unfortunately, this focus overlooks crucial links between ecology and
livelihoods that should be drawn, particularly in regions like the East Usambara (cf.

Gaworek-Michalczenia et al., 2019) and Tanzania more broadly.
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7.5 Inclusive bottom-up mainstreaming process is necessary to achieve sustainable

Iong terms outcomes.

The research question - How does patrticipation impact adaptation mainstreaming
into policy at local levels? helped me to reflect about the crucial role of communities’
involvement in adaptation policy processes and its impact on long-term sustainability
of adaptation programming. In Chapter 6, | focused on the project's mainstreaming
component, aiming to integrate adaptation measures into routine district planning. |
found that excluding local perspectives in framing, designing, and deploying
adaptation solutions led to low political support of the proposed solutions, resulting in
poor mainstreaming outcomes (windows of opportunity for policy change at district
level closed down). This revealed important interdependencies in policymaking at
local levels, suggesting that a lack of inclusivity in planning and decision-making
could hinder the effectiveness and long-term sustainability of adaptation outcomes.
Chapters 5 and 6 also highlight important implications for project design: simply
adding a 'mainstreaming component' without fully engaging local knowledge for
developing contextually relevant solutions is unlikely to achieve the desired

sustainable outcomes.

These results challenge certain functionalist views of adaptation mainstreaming and
policymaking, found in the literature, which depict policy processes as a
bureaucratic, linear tasks of decision-making that could be alleviated by the provision
of new tools, guidelines, and resources only (Mogelgaard et al., 2018; Price, 2019).
Some studies try to identify barriers to adaptation in order to better grasp the
constraints to adaptation policy mainstreaming and implementation (Eisenack et al.,
2014; Moser and Ekstrom, 2010; Piggott-McKellar et al., 2019). Others blame lags in
organisational and institutional reform (vertical and horizontal coordination),
unreliable climate information, lack of planning, and sustainable funding for failure to
achieve effective implementation and more sustainable outcomes (Ampaire et al.,
2017). While these studies are valuable in explaining the reasons for delayed
adaptation, they often overlook crucial aspects of adaptation governance that relate
to complex processes of social construction involved in policymaking. These
processes include framing problems and solutions, power struggles, and broader

political economy issues (Macchi and Ricci 2014; Christoplos et al. 2016; Tanner and
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Allouche 2011). Consequently, scholars such as Wellstead et al. (2013) and
Biesbroek et al. (2015) advocate for engaging with political sciences, which can
provide valuable insights for overcoming persistent implementation gaps. They
suggest learning from implementation studies, such as Lipsky (1980), which
demonstrates how street-level bureaucrats reinterpret policy guidelines to align with
their beliefs and sense of justice. Such studies are considered more useful to

practitioners than functionalist approaches or simply listing adaptation barriers.

Drawing on public policy and actor-oriented frameworks, this thesis presented a
different perspective on adaptation policymaking - as an iterative process that is not
linear and evidence-based but rather a political one, where actors such as NGOs
and EU donors wield power to pursue their preferred outcomes. In Chapter 6 | build
on the social constructivist approaches to policymaking to develop a framework that
re-imagines adaptation policy through the integration of bottom-up processes. The
framework assigns more central role to communities that are re-considered as active
policy agents instead of passive adaptation beneficiaries. This perspective
challenges the notion of adaptation mainstreaming as a top-down technical
endeavour and underscores the importance of recognising the role of community

engagement in shaping effective and sustainable adaptation outcomes.

In the centralised climate governance framework of Tanzania, these findings carry
significant implications. The Tanzanian government often views the involvement of
development partners at the local level as a solution to bridging the implementation
gap in national climate policies. However, there is a prevalent tendency to overly rely
on external projects. This reliance is evident in the language of the new National
Climate Change Response Strategy 2021-2026, which explicitly mentions the
generation and dependence on donor funds to fulfil the strategy (URT, 2021).
Nevertheless, as demonstrated by the analysis presented in chapter 6 of this thesis,
the sustainability of mainstreaming efforts through external projects is generally low.
Various analysts suggest that the inability to transition from pilot projects to the
institutionalisation of practices is to blame (Runhaar et al., 2018). In Chapter 6 |
argue that greater involvement of local communities in adaptation policy processes is

a crucial element needed to support such institutionalisation.
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However, the existing planning system for development in Tanzania, such as the
Opportunities and Obstacles to Development framework (O&OD), is ineffective in
engaging with local communities because it is not being implemented. O&OD is
intended to be implemented in Tanzanian villages to collect villagers' development
priorities in a bottom-up participatory manner (Shemdoe, 2013). Unfortunately, the
system exists only on paper, is rarely undertaken, and when it is, the funding comes
from outside donors. In such an institutional environment, any attempt to integrate
local priorities and needs into the process and link it to climate adaptation becomes
challenging (Mdee and Mushi, 2021). In the absence of participatory processes, the
preparation of plans occurs ad hoc, with external organisations wielding power to
determine where priorities lie. While the Tanzanian governance system might not be
structured to decentralise power effectively (Mdee and Thorley, 2016; Smucker et al.,
2015), the thesis showed that the focus should be on creating new windows of

opportunity rather than closing them down.

7.6 Collaborative research exploring lived experiences during project implementation

can stimulate individual and institutional learning for transformative change.

The reality of global climate change requires new forms of knowledge to positively
influence policy and programmes to support vulnerable populations. This research
set an aim to explore lived experiences, implications and lessons learned for
adaptation programming from a collaborative integrated project in rural Tanzania. In
this theme, | reflect on some of the challenges and opportunities for learning
presented by this research-practitioner collaboration drawn from all chapters, but
more importantly how the lessons learned during the collaboration potentially

stimulate institutional and individual learning for more transformative change.

New approaches to designing, supporting and implementing adaptation and
transformation programmes are emerging and those approaches recognise the
importance and commitment to learning. For instance, Pereira et al. (2020) analysed
nine cases of co-creation of ‘transformative spaces’ — collaborative environments
where experimentation with new configurations of social-ecological systems can

occur - and concluded that focus on justice, history, power, and contested meaning is
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needed, especially between Western ideas of transformation and those in Global
South. Tschakert et al. (2016) on the other hand studied ‘collective learning’ spaces,
and reflected how participation in such ‘micropolitical spaces’ is reliant on the
existing intergroup and intragroup dynamics, which may open or close down

adaptive decision-making.

The immersive character of this research also led to the emergence of what | call
‘microlearning spaces’ through real-life encounters and formal and informal

exchanges between collaborative partners.

The first key insight from the 'microlearning' space highlights the need for examining
different framings of vulnerability. Within the partnership, | encountered the dominant
global discourses of adaptation and scientific Western notions of knowledge that
heavily influence adaptation policy and practice. This predominant framing of
vulnerability often manifested in positioning villagers in the project as less capable
beneficiaries, implicitly undermining their knowledge and needs while authorising
'experts' to implement adaptation measures on their behalf (Barnett, 2020; Falzon,
2021). Examining the lived experiences of the project allowed me to witness
instances of exclusion in opportunities and decision-making processes, creating a
sense of participants being disciplined into specific identities and ways of being,
rather than fostering a project aimed at enhancing livelihoods (chapters 5 and 6).
However, on an individual level, many NGO and district government workers
demonstrated a compassionate ‘knowing’ of vulnerability (Eriksen, 2022). This
compassionate understanding enabled a shift beyond a purely biophysical
understanding of vulnerability, recognising the personal and intangible aspects of it,
unique to each person. This indicates that learning is occurring at the individual level,
and diverse epistemologies are not entirely absent in projects (Balanz6-Guzman and
Ramos-Mejia, 2023). These alternative perspectives may simply be obscured in the
struggle with global discourses. Therefore, organisational learning requires reflection
from individuals within those institutions, including the researchers collaborating with
those organisations, and integrating more ‘affective’ adaptation and reflection about

our vulnerabilities and those of others (Nightingale et al., 2022).
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In our discussions within the 'microlearning’ space, | also gained insights into how
the focus on the 'technocratic solutions' originates from the tightly defined
specifications and timeframes of projects, which are easier to control than
addressing the underlying structural inequalities and root causes of vulnerability. |
learned that, while members of the NGO staff often acknowledge the existence of
these artificial boundaries, which make issues occurring outside project scope
invisible, their need to prioritise upward accountability to show efficiency (value for
money), effectiveness, and success - however defined (Singh et al., 2022) - over
equity (the inclusion of lived experiences of different groups) often prevents them
from reflective learning (Taylor et al., 2022). However, through our collaborative
efforts in the 'microlearning' space, we endeavoured to find a middle ground between
evaluating project outcomes and impacts that could be reported to donors and

incorporating more reflection on the suitability of the solutions from the outset.

Finally, the purpose of any co-learning or co-creation space, including the
'microlearning' space created during this collaboration, is making the relationship of
knowledge production equal. First and foremost, those most affected by the potential
outcomes of adaptation programmes and research must be accorded respect and
agency in the knowledge production process that underpins such interventions
(Pathways Network, 2022). Co-production encompasses various types of
knowledge, including experiential and scientific knowledge (Klenk and Meehan,
2015), and originating from different actors such as communities, policymakers,
practitioners and researchers. For instance, during the Adaptation at Scale in Semi-
Arid Regions (ASSAR) project co-production contributed to learning and
transformation at both personal and institutional levels by fostering cross-scalar

relationships and enabling the co-creation of solutions (Morchain, 2018).

Engaging in ‘microlearning spaces’ during this collaboration also meant that some
difficult discussions about the organisations becoming the ‘subjects’ of this research
could not be avoided. From this research standpoint, establishing a critical enquiry
was understood at a fundamental level - without incorporating any form of feedback,
no individual or organisation can learn. From a standpoint of the NGOs, levelling
critiques that at least do not cause harm to the reputation of the organisations is

deemed fair and constructive. This shows that co-production approaches can
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potentially be transformative only if they fully include diverse voices and knowledge

systems.

158



Chapter 8 - Conclusions

8.1 Introduction

The aim of this thesis is to explore the lived experiences, implications and lessons
learned for adaptation programming from a collaborative integrated adaptation
project in rural Tanzania. In this final chapter, | consolidate the insights gathered from
individual chapters and show how they collectively contribute to achieving this aim.
This is followed by outlining the research impact and the thesis contributions to
development practice and practitioners. Then | provide reflection on the research

process and its limitations. | conclude by proposing avenues for future research.

8.2 Thesis contributions

This thesis is organised to ensure that the three analytical chapters (4, 5, and 6)
each make distinct academic contributions while collectively allowing the thesis as a
whole to contribute to and fulfil the aim of exploring the lived experiences,
implications, and lessons learned for adaptation programming from the collaborative

integrated adaptation project in rural Tanzania.

In Chapter 4, | make methodological contribution to the literature on adaptation
monitoring and evaluation. By developing an innovative framework and associated
methodology, | demonstrate how practitioners can improve their M&E approaches to
gain a deeper understanding of the different dimensions of livelihood resilience
impacted by their projects and in what ways. Additionally, Chapter 4 sheds light on
how individual interventions interact within projects, emphasising their potential for
maladaptive outcomes. These insights are particularly valuable to practitioners and
evaluators involved in designing and assessing projects aimed at enhancing

livelihood resilience, thus this chapter also makes a practical contribution.

Chapter 5 contributes to both the adaptation literature and the literature on
conservation projects, especially those focused on biodiversity hotspots. Practically,
the study underscores the inadequacy of human adaptation efforts in biodiversity

hotspots, highlighting a significant risk of perpetuating historical injustices in the
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design and implementation of adaptation projects in these areas that may lead to
maladaptation. The chapter also caution against the 'repackaging' of conservation as
adaptation, particularly through ecosystem-centered approaches, which has received
less attention in the adaptation literature than, for instance, ‘repackaging’
development. While the literature on biodiversity hotspots is starting to engage with
adaptation, it often overlooks human vulnerability. Therefore, incorporating the lived
experiences of a climate adaptation project in a biodiversity hotspot adds a diverse

case study to this body of literature, making significant empirical contribution.

Chapter 6 makes theoretical contribution that adds to the literature on adaptation
governance and mainstreaming. The theoretical framework and its novel elements,
built upon the work of Kingdon (1995), provide a starting point for the potential
reconceptualisation of the importance of bottom-up processes and the role of local
communities in adaptation policymaking. Chapter 6 also contributes to critical
debates on adaptation project sustainability, emphasising the limitations of
mainstreaming processes if local knowledge does not guide solutions design from

the outset, thus contributing to projects design in a practical way.

The thesis as a whole provides further contributions to fulfil the aim of exploring the
lived experiences, implications, and lessons learned for adaptation programming
from the collaborative integrated adaptation project. Firstly, the analysis in this thesis
has demonstrated the advantages of using different conceptual lenses and
methodologies to evaluate adaptation programmes. Delving into the lived
experiences of project stakeholders complement and enhance analysis accrued with
conventional project evaluation methods. This approach, as advocated by Ensor et
al. (2021) and Jones and Tanner (2015), becomes imperative in addressing notions
of equity and justice in adaptation and resilience assessments. The thesis
encourages therefore synergistic approach, combining indicator-based objective
evaluations with ethnography-based subjective accounts. This integration also
serves to reorient project accountability structures, shifting from an upward
orientation (towards donors) to a downward one (towards participants). The resulting

insights provide valuable lessons for the improvement of adaptation programming.
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The thesis also underscores the significance of community involvement in adaptation
policy processes and its profound impact on the long-term sustainability of
adaptation programming. It identifies issues arising from project interventions lacking
support beyond their designated lifespan due to technical and political feasibility
constraints, hindering effective adaptation mainstreaming. Consequently, the thesis
enables a more critical engagement with adaptation policymaking, adopting a
bottom-up and actor-oriented perspective. This shift aims to facilitate the transition
from isolated pilot projects to the institutionalisation of practices in policy, with the

potential to influence adaptation programming not only in Tanzania but also beyond.

The analysis in this thesis has also contributed to debates around specific category
of adaptation programming: multi-intervention integrated projects. By examining the
trade-offs between different interventions and maladaptive outcomes, the thesis
underscores the need to perceive trade-offs not merely as challenges addressable
through triple-win designs, but rather as outcomes of social processes and inequality
(Ellis and Tschakert, 2019). This encompasses scrutinising the assumptions inherent
in projects, particularly regarding vulnerability, and the framing of adaptation as a
'problem' and 'for whom'. Consequently, this thesis emphasises possible issues with
simply layering technological interventions and ‘plugging in’ mainstreaming
components into global project portfolios (Climate Funds Update, 2019). It
emphasises that this approach may be ineffective in addressing trade-offs and
sustainability issues unless there is a full engagement with local knowledge. The
analysis underscores the importance of moving beyond a simplistic view of trade-offs
and recognising them as complex social phenomena that demand a nuanced

understanding of local contexts and dynamics.

Finally, this thesis extracts valuable insights for adaptation programming directly from
the collaborative process it undertook. The immersive nature of the research
facilitated the creation of 'microlearning spaces’, fostering institutional and individual
learning among project partners. Notably, the thesis observed a varied
understanding of vulnerability, with a more compassionate perspectives emerging at
the individual level rather than the institutional one. This implies that the root causes
contributing to these issues might be situated at higher programmatic levels (e.g. in

donors’ agencies). Further, the thesis highlights that the design and execution of
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projects indeed bind them to specific spatial and temporal frames, which may be
easier to control, but are not align with the everyday lives and experiences of local
communities. The thesis advocates for fully inclusive, diverse, and flexible project
design, implementation, and M&E processes. However, change at higher
programmatic levels might need to happen before more transformative adaptation

programming is possible.

8.3 Research impact and contributions to development practice and practitioners.

One of the primary objectives of this thesis was to support the design and
implementation of future adaptation projects. Central to this goal was promoting
social inclusion and equity, helping communities and other local actors better
navigate adaptation processes. Observing and studying the lived experiences of
adaptation projects provided insights that can be used in adaptation programming to
design, implement, and evaluate projects more effectively and equitably, thereby

contributing to practice and development practitioners.

The recommendations developed during the research-practice collaboration were
compiled into a series of reports and policy briefs. These documents outline the
results and reflections that emerged throughout the research and implementation
phases and can be utilised to improve adaptation programming (Gaworek-
Michalczenia and Sallu, 2017; Sallu et al., 2018; Gaworek-Michalczenia et al., 2019).
Below, | present the broader lessons for consideration by development practitioners,
which extend the information provided in the briefs. Following this, | will outline the
opportunities this research provided to enhance collaborations and partnerships in
the Usambara Mountains, further contributing to development practice and

amplifying learning.

8.3.1 Five lessons for development practice engaged in adaptation programming.

Lesson 1
The vulnerability of local livelihoods should be central to any climate adaptation
response. Understanding how these livelihoods are conducted and sustained in the

face of emerging climatic threats is crucial for successfully integrating climate
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change action into development practice. The findings indicate that the vulnerability
and resilience of rural livelihoods in the East Usambara are shaped by a complex
interplay of environmental, social, political, and historical factors. Meaningfully
addressing vulnerability requires examining the existing capacities of communities -
such as time, skills, access to information and support, and their willingness to take
risks - and understanding how underlying social conditions, like social learning,
equity, values, governance, and trust, affect the negotiation of vulnerability and

resilience in a given context.

Lesson 2

Adaptation projects should be designed and implemented through participatory
processes where communities explicitly discuss potential trade-offs. Top-down
policies result in maladaptive outcomes because they do not allow communities to
voice potential risks during the planning stage. This research demonstrated that the
absence of deliberative spaces for local participation and negotiation of agendas and
resources can lead to the withdrawal of community rights to land and water in the
name of adaptation. Creating such deliberative spaces requires facilitators skilled in
navigating power dynamics and sympathetic to the epistemologically diverse local
knowledge. It is essential to remember that participation in these projects is
voluntary, and there should be no stigma attached to those who choose not to

participate nor negative outcomes for them.

Lesson 3

Local communities should not unfairly carry the burden of climate policies. To
achieve ecosystem resilience, the long-term benefits of environmental management
(such as water ecosystem services and forest conservation) or long-term
investments (like climate-smart agriculture) must be accompanied by visible and
sustainable short-term co-benefits, including compensation for immediate losses.
This research revealed that some farmers, particularly those from poor and
vulnerable households, had already lost part of their livelihoods or faced opportunity
costs due to the project. These losses were neither compensated nor offset by new
income opportunities. While environmental considerations are crucial for adaptation
and resilience, development practitioners should not exacerbate inequalities by

pushing the burdens onto local communities.
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Lesson 4

Deliberately considering what constitutes 'intended' and 'unintended' outcomes in
adaptation projects is central to a more reflective approach. Not paying attention to
the structural inequalities and socio-political and cultural factors that negatively
impact project processes and outcomes (such as elite capture) should not simply be
dismissed as 'unintended' or 'maladaptive’ externalities. Rather, this represents a
failure of projects to effectively anticipate risks and, consequently, undermines their
broader accountability. This research shows that inequalities exist in every society,
including gender-based and political inequalities that exclude the poor. However, by
making vulnerability central to adaptation efforts and empowering vulnerable and
marginalised individuals, adaptation can contribute to resilience, poverty reduction,
and sustainable development. Without an emphasis on reducing vulnerability of
those most in need, adaptation risks becoming overshadowed by other

environmental and development goals.

Lesson 5

Establishing connections between ecology and livelihoods is crucial in biodiversity
hotspots. These areas are biologically significant due to the ecosystem services they
provide, and they are home to increasingly vulnerable populations on the frontline of
climate change impacts. This research demonstrated that high biodiversity areas
already bear the historical legacies of past conservation projects, which have altered
resource access and impacted local livelihoods. Climate change introduces new
challenges, further risking people's livelihoods. Linking livelihood and ecological
resilience, and alleviating poverty through integrated interventions, requires greater
effort and thoughtful consideration of how to meaningfully address trade-offs and
support people's lives under climate change, especially where high-value nature is at
stake. Addressing these complex issues necessitates a balanced approach that

prioritises both environmental sustainability and the well-being of local communities.

8.3.2 Research impact

This thesis provided an opportunity to enhance collaborations and partnerships in

the Usambara Mountains. The research findings informed the design of a new
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intervention program in Tanzania's East Usambara Mountains. This new three-year
USAID-funded program, led by the Tanzania Forest Conservation Group (TFCG),
focuses on capacity building to achieve long-term forest connectivity, biodiversity
conservation, and community development in the Amani-Nilo Corridor (CAN project).
The experiences gained from the research-practice collaboration and subsequent
projects, such as the AFRICAP, informed the activities and broader approaches of
the CAN project, particularly in youth work, gender initiatives, and the expansion of

spice cultivation.

Moreover, the research was successfully disseminated in the villages in early April
2024. Further integration of the findings is planned as part of the CCCEP funding
and engagement. The University of Leeds recently secured funding to support TFCG
to conduct a series of workshops and training sessions on building capacity for
climate change resilience, market linkages, and gender and social inclusivity. This
new collaboration provides opportunities to incorporate research evidence into
community training/activities and policy dialogues aimed at improving coherence
across agriculture, forestry, and energy sectors. More importantly, it enables Leeds
researchers to engage with stakeholders developing management strategies for
landscape-scale transformations in the Usambara Mountains. This engagement will
create long-term opportunities for social science research to influence development

practice and will open future avenues for research and learning.

Finally, by tracking citations from Chapter 4, | identified scholars and practitioners
who have referred to my work and the assessment method developed through the
collaboration to evaluate their own interventions (Berhanu et al., 2024; Kayaoglu et
al., 2023; Opoku Mensah et al., 2024; Zhang et al., 2023). The articles indicate that
the thesis's contributions have been applied in various fields, including adaptation,
humanitarian crises, and food security, extending the research impact and practical

applications beyond Tanzania and the specific context of the Usambara Mountains.
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8.4 Reflections and limitations

It is important to consider the research process and its limitations.

The primary research approach employed in this study was qualitative, inherently
characterised by its interpretive nature. This implies that throughout the research
process, | made many subjective decisions—from developing descriptions and
selecting themes to interpreting data and drawing conclusions. Despite maintaining a
systematic reflection on my position within the inquiry, in line with the principles of
reflexivity | mentioned earlier, it was inevitable that | filtered the data through a
personal lens. This potentially introduced personal biases, values, and interests into
the study and made the separation between the 'personal-self and the 'researcher-

self' particularly challenging (Creswell, 2003: 182).

| also recognise instances where my positionality could have influenced the
narratives | collected. These instances are related to villagers possibly sharing
stories they thought | wanted to hear, as highlighted in section 3.6, or the opposite,
withdrawing certain information. To give an example, after an interview, | requested a
walk through a farmer's field who enthusiastically claimed to be following the
project's instructions but in fact was not implementing the technologies. After initial
deception, we finally made it to the farm and only then the farmer revealed that in
fact he/she did not apply the technologies. Conversations with the research assistant
helped me to understand that some people might be reluctant to disclose their true
feelings, fearing that ‘development work’ wouldn't come to their village again if they
come across ungrateful. | did try to eliminate such issues as discussed in section
3.6, but according to Bernard (2006: 234) it is impossible to eliminate it completely,
‘as some portion of what people say about their behaviour during an interview is

often inaccurate’.

On occasions, | also encountered challenges in determining when to conclude data
collection. | often found myself uncertain about whether | had gathered sufficient
data to adequately address and inform my research questions, particularly as new
lines of inquiry continued to emerge. Fearing the possibility of overlooking crucial

storylines, | might have erred on the side of collecting excessive data, which is not
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that uncommon in ethnographic research (Bernard, 2006). This became particularly
challenging in the later stages of my research during the data analysis phase.
Regrettably, | left some interviews unanalysed beyond initial screening, deeming

them of lesser value, which may have introduced further biases into my findings.

| also would like to reflect on how my thinking was influenced by normative agendas
associated with specific school of thought or paradigm. Throughout the research
process, | often found myself contemplating where | fit in’ normatively as a
researcher, occasionally worrying that my work might face rejection if | didn't position
myself more neatly. Similar issues were also discussed by Skelton (2021: 1) who
recently highlighted the presence of ‘tribal tendencies between social-scientific
“schools of thought” or “paradigms”™ related to climate knowledge and drew parallels
with dynamics within religious orders (Skelton, 2021: 1). In examining these various
orders, the author illuminated how epistemological, ontological, and methodological
priorities not only fuel scientific controversies, such as defining what high-quality
knowledge is and what is not, but also underscore the interconnectedness of
methodological choices with ontological and epistemological positions. As a result,
some scholars explicitly adhere to their orders, while others are more willing to cross
such borders. Reading this piece provided me with some reassurance, knowing that

| am not alone in grappling with such dilemmas.

8.5 Recommendations for future research

This thesis highlights the significant value derived from research that captures the
lived experiences, implications and lessons learned from collaborative integrated
adaptation projects. However, it's crucial to acknowledge that the arguments and
recommendations derived for adaptation programming in this thesis are based on a
single case study at a specific point in time and rely on the interpretations of one
researcher. Consequently, | advocate for further research employing a similar
methodology to mine (mixed methods, collaborative, social constructivist using
multiple lenses). By exploring the lived experiences, impacts, and implications of
integrated adaptation projects across various country contexts and with diverse
intervention mixes, it becomes possible to test and expand the arguments proposed

in this thesis. This broader investigation can contribute to making more
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comprehensive theoretical claims about adaptation programmes more broadly.
Moreover, it can facilitate critical conversations among policymakers and

practitioners, enhancing the robustness of recommendations made in this thesis.

Furthermore, | propose the advancement of methodological approaches and a
deeper exploration of how to effectively integrate both objective and subjective forms
of evaluation. As demonstrated in this study, for adaptation projects to transcend
mere measurement of outputs, critical conceptual and methodological decisions are
necessary regarding what to measure, when and how to employ qualitative methods
to capture diverse narratives from various project stakeholders.

The incorporation of in-depth qualitative data into the analysis enriches the
investigation by revealing unexpected outcomes and bringing the project's story to
life. However, conducting such inquiries, especially when following a project in real-
time, as | did, is time-consuming and demands a dedicated commitment to thorough
qualitative inquiry. Further research is warranted to determine the optimal point in the
adaptation project cycle (ex-ante, mid-intervention, ex-post, etc.) for collecting
qualitative data. From my experience, data collected by project implementers pre-
intervention often remains unanalysed and does not inform design and
implementation decisions. Investigation as to why that is could also form further
research recommendation. Exploring these aspects will contribute to enhancing the

effectiveness of future adaptation project design, implementation and evaluations.

Finally, | recommend research into grassroots policymaking and how can we
leverage local networks as agents of adaptation to build local advocacy groups.
Research into grassroots policymaking is essential for understanding how local
communities can actively participate in shaping policies that affect them directly. As |
showed in this thesis, this is necessary to implement equitable and effective
adaptation strategies that will be sustainable and aligned with local priorities.
Leveraging local networks as agents of adaptation involves recognising and
empowering community members to become advocates for their own needs and
concerns. This however may be challenging if the existing capacities are low,
including ineffective communication strategies for conveying local concerns and

needs to policymakers. More research to investigate how grassroots advocacy can
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influence the implementation of adaptation policies at the local level is therefore

needed.

169



References

Abbott, J.G. and L.M. Campbell (2010) ‘Environmental Histories and Emerging
Fisheries Management of the Upper Zambezi River Floodplains’ 7(2): 83-99.

Adams, W.M. et al. (2004) ‘Biodiversity Conservation and the Eradication of Poverty’,
Science 306(5699): 1146-9.

Adger, N.W. (2016) ‘Place, Well-Being, and Fairness Shape Priorities for Adaptation
to Climate Change’, Global Environmental Change 38: 1-3.

Adger, W.N. (1999) ‘Social Vulnerability to Climate Change and Extremes in Coastal
Vietnam’, World Development 27(2): 249-69.

Adger, W.N. (2003) ‘Social Capital, Collective Action, and Adaptation to Climate
Change’, Economic Geography 79(4): 387—404.

Adger, W.N. (2006) ‘Vulnerability’, Global Environmental Change 16(3): 268-81.

Adger, W.N., N.W. Arnell, and E.L. Tompkins (2005) ‘Successful Adaptation to
Climate Change across Scales’, Global Environmental Change 15(2): 77-86.

Adger, W.N., J. Barnett, K. Brown, N. Marshall, and K. O’'Brien (2013) ‘Cultural
Dimensions of Climate Change Impacts and Adaptation’, Nature Climate
Change 3(2): 112—-7.

Adger, W.N., T.A. Benjaminsen, K. Brown, and H. Svarstad (2001) ‘Advancing a
Political Ecology of Global Environmental Discourses’, Development and
Change 32(4). 681-715.

Adger, W.N., J. Paavola, S. Huqg, and M.J. Mace (2006) Fairness in Adaptation to
Climate Change. Cambridge, Massachusetts, London, England: MIT Press.

Adger, W.N. and K. Vincent (2005) ‘Uncertainty in Adaptive Capacity’, Comptes
Rendus - Geoscience 337(4): 399-410.

Agrawal, A. (2002) ‘Indigenous Knowledge and the Politics of Classification’,
International Social Science Journal 54(173): 287-97.

Agrawal, A. and C. Gibson (1999) ‘Enchantment and Disenchantment: The Role of
Community in Natural Resource Conservation’, World Development 27(4): 629—
49.

Aikaeli, J. (2010) Determinants of Rural Income in Tanzania: An Empirical Approach
(Research Report 10/4).

Ampaire, E.L. et al. (2017) ‘Institutional Challenges to Climate Change Adaptation: A

170



Case Study on Policy Action Gaps in Uganda’, Environmental Science and
Policy 75(October 2016): 81-90.

Anderson, S., T. Geoghegan, and J. Ayers (2009) ‘An Assessment of Channels to
Support Climate Adaptation by the Poorest’, IOP Conference Series: Earth and
Environmental Science 6(36): 362016.

Angrist, J.D. and J.S. Pischke (2008) ‘Differences-in-Differences’, in J.D. Angrist and
J.S. Pischke (eds) Mostly Harmless Econometrics: An Empiricist’s Companion,
pp. 227-42. Princeton University Press.

Antonakis, J., S. Bendahan, P. Jacquart, and R. Lalive (2010) ‘On Making Causal
Claims: A Review and Recommendations’, The Leadership Quarterly 21(6):
1086-120.

Antwi-Agyei, P., A.J. Dougill, L.C. Stringer, and S.N.A. Codjoe (2018) ‘Adaptation
Opportunities and Maladaptive Outcomes in Climate Vulnerability Hotspots of
Northern Ghana’, Climate Risk Management 19(April 2017): 83-93.

Armitage, D., M. Marschke, and R. Plummer (2008) ‘Adaptive Co-Management and
the Paradox of Learning’, Global Environmental Change 18(1): 86-98.

Arnall, A., U. Kothari, and I. Kelman (2014) ‘Introduction to Politics of Climate
Change: Discourses of Policy and Practice in Developing Countries’,
Geographical Journal 180(2): 98—101.

Arriagada, R. et al. (2018) ‘Climate Change Governance in the Anthropocene:
Emergence of Polycentrism in Chile’, Elementa 6.

Artur, L. and D. Hilhorst (2011) ‘Everyday Realities of Climate Change Adaptation in
Mozambique’, Global Environmental Change 22: 529-36.

Ayers, J. (2010) ‘Understanding the Adaptation Paradox: Can Global Climate
Change Adaptation Policy Be Locally Inclusive? (Doctoral Dissertation)’. London
School of Economics and Political Science.

Ayers, J. (2011) ‘Resolving the Adaptation Paradox: Exploring the Potential for
Deliberative Adaptation Policy-Making in Bangladesh’, Global Environmental
Politics 11(1): 62—88.

Ayers, J. and D. Dodman (2010) ‘Climate Change Adaptation and Development I:
The State of the Debate’, Progress in Development Studies 10(2): 161-8.

Ayers, J. and T. Forsyth (2009a) ‘Community-Based Adaptation to Climate Change’,
Environment: Science and Policy for Sustainable Development 51(4): 22—-31.

Ayers, J. and T. Forsyth (2009b) ‘Community-Based Adaptation to Climate Change’,

171



Environment 51(4): 22-31.

Ayers, J., N. Kaur, and S. Anderson (2011) ‘Negotiating Climate Resilience in Nepal’,
IDS Bulletin 42(3).

Bahadur, A., M. Ibrahim, and T. Tanner (2010) The resilience renaissance?
Unpacking of resilience for tackling climate change and disasters (Strengthening
Climate Resilience Discussion Paper 1).

Bahadur, A., M. Ibrahim, and T. Tanner (2013) ‘Characterising Resilience:
Unpacking the Concept for Tackling Climate Change and Development’, Climate
and Development 5(1): 55-65.

Bakir, C. and K.A. Gunduz (2020) ‘The Importance of Policy Entrepreneurs in
Developing Countries: A Systematic Review and Future Research Agenda’,
Public Administration and Development 40(1): 11-34.

Balanz6-Guzman, A. and M. Ramos-Mejia (2023) ‘Towards Epistemic Diversity in
Sustainability Transitions: An Exploration of Hybrid Socio-Technical Systems’,
Sustainability Science 18(6): 2511-31.

Bamberger, M., M. Tarsilla, and S. Hesse-Biber (2016) ‘Why so Many “rigorous”
Evaluations Fail to Identify Unintended Consequences of Development
Programs: How Mixed Methods Can Contribute’, Evaluation and Program
Planning 55: 155-62.

Banks, N., D. Hulme, and M. Edwards (2015) ‘NGOs, States, and Donors Revisited:
Still Too Close for Comfort ?’, World Development 66: 707—-18.

Barnes, J. et al. (2013) ‘Contribution of Anthropology to the Study of Climate
Change’, Nature Climate Change 3(6): 541-4.

Barnett, J. (2020) ‘Global Environmental Change II: Political Economies of
Vulnerability to Climate Change’, Progress in Human Geography 44(6): 1172—
84.

Barnett, J. and S. O’Neill (2010) ‘Maladaptation’, Global Environmental Change
20(2): 211-3.

Bassett, T.J. and C. Fogelman (2013) ‘Déja vu or Something New? The Adaptation
Concept in the Climate Change Literature’, Geoforum 48: 42-53.

Bauer, M.W. and G. Gaskel (2000) Qualitative Researching with Text, Image and
Sound: A Practical Handbook for Social Research. London: Sage.

Baxter, P. and S. Jack (2015) ‘Qualitative Case Study Methodology: Study Design

and Implementation for Novice Researchers’, The Qualitative Report 13(4):

172



544-59.

Beauchamp, E. and |. Jozefiak (2023) ‘Next Steps for Defining a Monitoring,
Evaluation, and Learning System for the Global Goal on Adaptation by COP 28'.

Beckman, M. (2011) ‘Converging and Conflicting Interests in Adaptation to
Environmental Change in Central Vietnam’, Climate and Development 3(1): 32—
41.

Béné, C., F.S. Chowdhury, M. Rashid, S.A. Dhali, and F. Jahan (2017) ‘Squaring the
Circle: Reconciling the Need for Rigor with the Reality on the Ground in
Resilience Impact Assessment’, World Development 97 212-31.

Béne, C., T. Frankenberger, and S. Nelson (2015) Design, Monitoring and
Evaluation of Resilience Interventions: Conceptual and Empirical Considerations
(Working Paper No 459).

Béné, C., A. Newsham, M. Davies, and M. Ulrichs (2014) ‘Review Article: Resilience,
Poverty and Development’, Journal of International Development 5(26): 598—
623.

Berhanu, A.A., Z.B. Ayele, and D.C. Dagnew (2024) ‘Impact of Climate-Smart
Agricultural Practices on Smallholder Farmers’ Resilience in Ethiopia’, Journal of
Agriculture and Food Research 16(December 2023): 101147.

Bernard, H.R. (1995) Research Methods in Anthropology: Qualitative and
Quantitative Approaches (2nd ed.). Altamira Press.

Bernard, H.R. (2006) Research Methods in Anthropology: Qualitative and
Quantitative Approaches. Walnut Creek: Altamira Press.

Beymer-Farris, B.A. and T.J. Bassett (2012) ‘The REDD Menace: Resurgent
Protectionism in Tanzania’s Mangrove Forests’, Global Environmental Change
22(2): 332-41.

Beymer-Farris, B.A. and T.J. Bassett (2013) ‘Environmental Narratives and Politics
in Tanzania’s Rufiji Delta: A Reply to Burgess et Al’', Global Environmental
Change 23(5): 1355-8.

Bhatasara, S. and A. Nyamwanza (2018) ‘Sustainability: A Missing Dimension in
Climate Change Adaptation Discourse in Africa?’, Journal of Integrative
Environmental Sciences 15(1): 83-97.

Biesbroek, R. et al. (2015) ‘Opening up the Black Box of Adaptation Decision-
Making’, Nature Climate Change 5(6): 493—4.

Blaikie, P. (2006) ‘Is Small Really Beautiful? Community-Based Natural Resource

173



Management in Malawi and Botswana’, World Development.

Blom, B., T. Sunderland, and D. Murdiyarso (2010) ‘Getting REDD to Work Locally:
Lessons Learned from Integrated Conservation and Development Projects’,
Environmental Science and Policy 13(2): 164—72.

Bos, A.B. et al. (2017) ‘Comparing Methods for Assessing the Effectiveness of
Subnational REDD+ Initiatives’, Environmental Research Letters 12(7).

Botes, L. and D. Van Rensburg (2000) ‘Community Participation in Development:
Nine Plagues and Twelve Commandments’, Community Development Journal
35(1): 41-58.

Bours, D., C. McGinn, and P. Pringle (2013) ‘Monitoring & Evaluation for Climate
Change Adaptation: A Synthesis of Tools, Frameworks and Approaches’. URL
(consultedMay 2017): http://www.ukcip.org.uk/wp-content/PDFs/SEA-change-
UKCIP-MandE-review.pdf

Boyatzis, R.E. (1998) Transforming Qualitative Information: Thematic Analysis and
Code Development. Sage.

Brink, E., AM.V. Falla, and E. Boyd (2023) ‘Weapons of the Vulnerable? A Review
of Popular Resistance to Climate Adaptation’, Global Environmental Change
80(March): 102656.

Brockington, D. and D. Wilkie (2015) ‘Protected Areas and Poverty’, Philosophical
Transactions of the Royal Society B: Biological Sciences 370(1681).

Brooks, J.S., K.A. Waylen, and M.B. Mulder (2012) ‘How National Context, Project
Design, and Local Community Characteristics Influence Success in Community-
Based Conservation Projects’, Proceedings of the National Academy of
Sciences of the United States of America 109(52): 21265-70.

Brown, K. (2003) ‘Integrating Conservation and Development: A Case of Institutional
Misfit’, Ecological Society of America 1(9): 479-87.

Brown, K. (2014) ‘Global Environmental Change |: A Social Turn for Resilience?’,
Progress in Human Geography 38(1): 107-17.

Buchner, B. et al. (2019) Global Landscape of Climate Finance 2019, Climate Policy
Initiative.

Burton, I., W. Kates, R, and F. White, G (1993) The Environment as Hazard. Second
Edition. Guildford, New York: Guildford Press.

Butler, J.R.A. et al. (2016) ‘Priming Adaptation Pathways through Adaptive Co-

Management: Design and Evaluation for Developing Countries’, Climate Risk

174



Management 12: 1-16.

Cairney, P. (2019) ‘Ideas and “Multiple Streams” Analysis’, in P. Cairney (ed.)
Understanding Public Policy: Theories and Issues (2nd ed.). Bloomsbury
Publishing.

Cairney, P. and N. Zahariadis (2016) ‘Multiple Streams Approach: A Flexible
Metaphor Presents an Opportunity to Operationalize Agenda Setting
Processes’, Handbook of Public Policy Agenda Setting: 87—-105.

Campbell, D.T. (1975) ‘Degrees of Freedon and the Case Study’, Comparative
Political Stidies 8(2).

Cannon, T. and D. Muller-Mahn (2010) ‘Vulnerability, Resilience and Development
Discourses’, Natural Hazards 55(3): 621-35.

Carr, E.R. (2014) ‘From Description to Explanation: Using the Livelihoods as Intimate
Government (LIG) Approach’, Applied Geography 52: 110-22.

Carr, E.R. (2019) ‘Properties and Projects: Reconciling Resilience and
Transformation for Adaptation and Development’, World Development 122: 70—
84.

Chambers, J.M., K. Massarella, and R. Fletcher (2022) ‘The Right to Fail?
Problematizing Failure Discourse in International Conservation’, World
Development 150.

Chambers, R. (1997) Whose Reality Counts? Putting the First Last. London:
Intermediatee Technology Publications.

Chambers, R. and G.R. Conway (1992) Sustainable rural livelihoods: practical
concepts for the 21st century (Discussion Paper No 296).

Chandra, A., K.E. McNamara, and P. Dargusch (2017) “The Relevance of Political
Ecology Perspectives for Smallholder Climate-Smart Agriculture: A Review’,
Journal of Political Ecology 24(1): 821-42.

Chapman, S. et al. (2020) ‘Impact of Climate Change on Crop Suitability in Sub-
Saharan Africa in Parameterized and Convection-Permitting Regional Climate
Models’, Environmental Research Letters 15(9).

Chaudhury, A.S. et al. (2016) ‘Emerging Meta-Organisations and Adaptation to
Global Climate Change: Evidence from Implementing Adaptation in Nepal,
Pakistan and Ghana’, Global Environmental Change 38: 243-57.

Chishakwe, N., L. Murray, and M. Chambwera (2012) Building Climate Change

Adaptation on Community Experiences. London: International Institute for

175



Environment and Development (IIED).

Christian Aid (2012) ‘Thriving, Resilient Livelihoods: Christian Aid’s Approach’. URL
https://www.preventionweb.net/files/31330_31330resilientlivelihoodsbriefing.pdf

Christoplos, I. et al. (2016) Understanding Sub-National Climate Governance.
Findings from Nepal, Uganda, Vietnam and Zambia.

Chuku, C.A. (2010) ‘Pursuing an Integrated Development and Climate Policy
Framework in Africa: Options for Mainstreaming’, Mitigation and Adaptation
Strategies for Global Change 15(1): 41-52.

Cid, A. and A.M. Lerner (2023) ‘Local Governments as Key Agents in Climate
Change Adaptation: Challenges and Opportunities for Institutional Capacity-
Building in Mexico’, Climate Policy: 1-13.

Climate Funds Update (2019) ‘Global Climate Change Alliance’.

Cohen, M.D., J.G. March, and J.P. Olsen (1972) ‘A Garbage Can Model of
Organizational Choice’, Administrative Science Quarterly 17(1): 1-25.

Colloff, M.J. et al. (2017) ‘An Integrative Research Framework for Enabling
Transformative Adaptation’, Environmental Science and Policy 68: 87-96.

Concern Worldwide (2019) ‘Building Resilience in Fragile and Conflict-Affected
Contexts’. URL https://admin.concern.org.uk/sites/default/files/documents/2019-
12/Environment Report
2019_0.pdf?_gl=1*14kc5Iv*_ga*MTQONzEOM]Y50S4xNjM2NDc30ODMz*_ga_3
R30KL4S9R*MTYzNjQ3NzgzMy4xLjAuMTYzNjQ3NzgzMy4w

Constas, M.A. et al. (2014a) A Common Analytical Model of Resilience
Measurement: Causal Framework and Methodological Options (Technical
Series No 2).

Constas, M.A., T.R. Frankenberger, and J. Hoddinott (2014b) Resilience
Measurement Principles: Toward an Agenda for Measurement Design
(Technical Series No 1).

Constas, M.A., J. Upton, E. Knippenberg, and K. Downie (2016) ‘A Focused Review
of Methodologies to Measure Resilience: An Analysis of Conceptual
Presentations, Indicators, and Estimation Procedures (Technical Report Series
No 2).

Conte, C.A. (2004) Highland Sanctuary. Environmnetal History in Tanzania’s
Usambara Mountains. Athens, Ohio: Ohio University Press.

Conte, C.A. (2010) ‘Forest History in East Africa’s Eastern Arc Mountains: Biological

176



Science and the Uses of History’, BioScience 60(4): 309-13.

Conway, D. et al. (2017) ‘Future Climate Projections for Tanzania’. Country climate
brief by Future Climate for Africa (FCFA).
https://www.Ise.ac.uk/granthaminstitute/wp-
content/uploads/2017/11/FCFA_Tanzania_SummaryWeb.pdf.

Cooper, E. and D. Pratten (2015) Ethnograthies of Uncertainty in Africa. Hampshire,
UK and New York: Palgrave Macmillan.

Cote, M. and A.J. Nightingale (2012) ‘Resilience Thinking Meets Social Theory:
Situating Social Change in Socio-Ecological Systems (SES) Research’,
Progress in Human Geography 36(4): 475-89.

Cramer, L., T. Crane, and A. Dewulf (2023) ‘Knowledge Brokers within the Multiple
Streams Framework: The Science-Policy Interface for Livestock and Climate
Change Discussions in Kenya’, Environmental Science and Policy 147(June):
44-56.

Creswell, J.. and V.. Plano Clark (2011) Designing and Conducting Mixed Methods
Research. SAGE Publications, Los Angeles.

Creswell, J.W. (2003) Research Design: Qualitative, Quantitative, and Mixed
Methods Approaches (2nd ed.). Sage.

Cumming, G.S. et al. (2005) ‘An Exploratory Framework for the Empirical
Measurement of Resilience’, Ecosystems 8(8): 975-87.

Cutter, S.L. et al. (2008) ‘A Place-Based Model for Understanding Community
Resilience to Natural Disasters’, Global Environmental Change 18: 598-606.

Dalton, R. (2000) ‘Biodiversity Cash Aimed at Hotspot’, Nature 406(6798): 818.

Daly, M. and L. Dilling (2019) ‘The Politics of “Usable” Knowledge: Examining the
Development of Climate Services in Tanzania’, Climatic Change 157(1): 61-80.

Daw, T.M. et al. (2015) ‘Evaluating Taboo Trade-Offs in Ecosystems Services and
Human Well-Being’, Proceedings of the National Academy of Sciences of the
United States of America 112(22): 6949-54.

Denzin, N.. and Y.. Lincoln (2000) Handbook of Qualitative Research (2nd Editio.).
Thousand Oaks, CA: Sage.

Devereux, S. (2001) ‘Sen’s Entitlement Approach: Critiques and Counter-Critiques’,
Oxford Development Studies 29(3): 245-63.

DFID (1999) ‘Sustainable Livelihoods Guidance Sheets’. URL

https://www.ennonline.net/attachments/87 1/dfid-sustainable-livelihoods-

177



guidance-sheet-section1.pdf

Dietz, T., E. Ostrom, and P.C. Stern (2003) ‘The Struggle to Govern the Commons’,
Science 302(5652): 1907-12.

Dilling, L. et al. (2019) ‘Is Adaptation Success a Flawed Concept?’, Nature Climate
Change 9(8): 572—4.

Dilling, L., M.E. Daly, W.R. Travis, O. V. Wilhelmi, and R.A. Klein (2015) ‘The
Dynamics of Vulnerability: Why Adapting to Climate Variability Will Not Always
Prepare Us for Climate Change’, Wiley Interdisciplinary Reviews: Climate
Change 6(4).

Doelle, M., S. Evans, and T.G. Puthucherril (2014) “The Role of the UNFCCC
Regime in Ensuring Effective Adaptation in Developing Countries: Lessons from
Bangladesh’, Climate Law: 327-52.

Dolsak, N. and A. Prakash (2018) ‘The Politics of Climate Change Adaptation’,
Annual Review of Environment and Resources 43: 317-41.

Donald, R., C. Young, and K.J. Mach (2022) ‘The Role of Local Narratives in
Emerging Climate Governance’, Environmental Research: Climate 1(1): 015003.

Dressler, W. et al. (2010) ‘From Hope to Crisis and Back Again? A Critical History of
the Global CBNRM Narrative’, Environmental Conservation 37(1): 5-15.

Dryzek, J. (2000) Deliberative Democracy and the Beyond. Oxford: Oxford University
Press.

Dupuis, J. and P. Knoepfel (2013) ‘The Adaptation Policy Paradox: The
Implementation Deficit of Policies Framed as Climate Change Adaptation’,
Ecology and Society 18(4).

Edwards, M. (1999) ‘International Development NGOs: Agents of Foreign Aid or
Vehicles for International Cooperation?’, Nonprofit and Voluntary Sector
Quarterly 28(4): 25-37.

Eisenack, K. et al. (2014) ‘Explaining and Overcoming Barriers to Climate Change
Adaptation’, Nature Climate Change 4(9): 867—72.

Ellis, N.R. and P. Tschakert (2019) ‘Triple-Wins as Pathways to Transformation? A
Critical Review’, Geoforum 103(July 2018): 167-70.

Ensor, J. (2015) ‘Adaptation and Resilience in Vanuatu’ 5491: 33.

Ensor, J. and B. Harvey (2015) ‘Social Learning and Climate Change Adaptation:
Evidence for International Development Practice’, WIREs Climate Change 6(5):
509-22.

178



Ensor, J.E. et al. (2021) ‘Opening Space for Equity and Justice in Resilience: A
Subjective Approach to Household Resilience Assessment’, Global
Environmental Change 68(March): 102251.

Eriksen, S. et al. (2021) ‘Adaptation Interventions and Their Effect on Vulnerability in
Developing Countries: Help, Hindrance or Irrelevance?’, World Development
141.

Eriksen, S., T. Hakon Inderberg, K. O’'Brien, and L. Sygna (2015a) ‘Development as
Usual Is Not Enough’, Climate Change Adaptation and Development:
Transforming Paradigms and Practices, p. 290. Oxon, New York: Routledge.

Eriksen, S. and J. Lind (2009) ‘Adaptation as a Political Process: Adjusting to
Drought and Conflict in Kenya’s Drylands’, Environmental Management 43(5):
817-35.

Eriksen, S.H. (2022) ‘Is My Vulnerability so Different from Your's? A Call for
Compassionate Climate Change Research’, Progress in Human Geography
46(6): 1279-97.

Eriksen, S.H., A.J. Nightingale, and H. Eakin (2015b) ‘Reframing Adaptation: The
Political Nature of Climate Change Adaptation’, Global Environmental Change
35: 523-33.

EUCAMP (2002) ‘East Usambara Conservation Area Management Programme
Completion Report of the Phase 11l (1999-2002)’. Ministry of Natural Resources
and Tourism, Tanzania, Ministry for Foreign Affairs, Finland.
http://www.easternarc.or.tz/groups/webcontent/documents/pdf/EUCAMP%20co
mpletion%20report%20phase%203%202002.pdf.

European Commission (2011) ‘Using Innovative and Effective Approaches to Deliver
Climate Change Support to Developing Countries’. Global Climate Change
Alliance Report.
https://ec.europa.eu/climalsites/climalfiles/docs/gcca_brochure_en.pdf.

Evans, K., L. Murphy, and W. De Jong (2014) ‘Global versus Local Narratives of
REDD: A Case Study from Peru’s Amazon’, Environmental Science and Policy
35: 98-108.

Fabinyi, M., L. Evans, and S.J. Foale (2014) ‘Social-Ecological Systems, Social
Diversity, and Power: Insights from Anthropology and Political Ecology’, Ecology
and Society 19(4).

Fairhead, J. and M. Leach (1995) ‘False Forest History, Complicit Social Analysis:

179



Rethinking Some West African Environmental Narratives’, World Development
23(6): 1023-35.

Falzon, D. (2021a) ‘Expertise and Exclusivity in Adaptation Decision-Making’,
Current Opinion in Environmental Sustainability 51: 95—-100.

Falzon, D. (2021b) ‘Expertise and Exclusivity in Adaptation Decision-Making’,
Current Opinion in Environmental Sustainability 51: 95—-100.

FAO (2014) Understanding the Drought Impact of EI Nifio on the Global Agricultural
Areas: An Assessment Using FAQO’s Agricultural Stress Index (ASI). FAQO,
Rome.

Farbotko, C. and H. Lazrus (2012) ‘The First Climate Refugees? Contesting Global
Narratives of Climate Change in Tuvalu’, Global Environmental Change 22(2):
382-90.

Feierman, S. (1974) The Shamnaa Kingdom: A History. The University of Wisconsin
Press.

Few, R., D. Morchain, D. Spear, A. Mensah, and R. Bendapudi (2017)
‘Transformation, Adaptation and Development: Relating Concepts to Practice’,
Palgrave Communications 3(1).

Filho, W.L. et al. (2022) ‘“Transformative Adaptation as a Sustainable Response to
Climate Change: Insights from Large-Scale Case Studies’, Mitigation and
Adaptation Strategies for Global Change 27(3): 1-26.

Fischer, H.W. (2021) ‘Decentralization and the Governance of Climate Adaptation:
Situating Community-Based Planning within Broader Trajectories of Political
Transformation’, World Development 140: 105335.

Fisher, E., E. Brondizio, and E. Boyd (2022) ‘Critical Social Science Perspectives on
Transformations to Sustainability’, Current Opinion in Environmental
Sustainability 55: 101160.

Flyvbjerg, B. (2006) ‘Five Misunderstandings About Case-Study Research’,
Qualitative Inquiry 12(2): 219-45.

Folke, C. et al. (2002) ‘Resilience and Sustainable Development: Building Adaptive
Capacity in a World of Transformations’, Ambio: A Journal of the Human
Environment 31(5): 437—-40.

Folke, C. (2006) ‘Resilience: The Emergence of a Perspective for Social-Ecological
Systems Analyses’, Global Environmental Change 16(3): 253-67.

Folke, C. and L. Gunderson (2010) ‘Resilience and Global Sustainability’, Ecology

180



and Society 15(4): 3-5.

Forsyth, T. (2018) ‘Is Resilience to Climate Change Socially Inclusive? Investigating
Theories of Change Processes in Myanmar’, World Development 111: 13-26.

Forsyth, T. and A. Walker (2008) Forest Guardiens, Forest Destroyers. Seattle, USA:
University of Washington Press.

Fowler, L. (2022) ‘Using the Multiple Streams Framework to Connect Policy Adoption
to Implementation’, Policy Studies Journal 50(3): 615-39.

Frankenberger, T.R., M.A. Constas, S. Nelson, and L. Starr (2014a) ‘How NGOs
Approach Resilience Programming’, in S. Fan et al. (eds) Resilience for Food
and Nutrition Security, pp. 177-86. IFPRI.

Frankenberger, T.R., M.A. Constas, S. Nelson, and L. Starr (2014b) ‘Resilience
Programming among Nongovernmental Organizations: Lessons for
Policymakers’. Food Policy Report. International Food Policy Research Institute
(IFPRI).
http://ebrary.ifpri.org/utils/getfile/collection/p15738coll2/id/128271/filename/1284
82.pdf.

Fusch, P. and L. Ness (2015) ‘Are We There Yet? Data Saturation in Qualitative
Research’, The Qualitative Report 20(9): 1408-16.

Gallopin, G.C. (2006) ‘Linkages between Vulnerability, Resilience, and Adaptive
Capacity’, Global Environmental Change 16(3): 293-303.

Garcia Hernandez, A.L. and S. Bolwig (2021) ‘Understanding Climate Policy
Integration in the Global South through the Multiple Streams Framework’,
Climate and Development 13(1): 68—80.

Gaworek-Michalczenia, M. and S. Sallu (2017) ‘Preliminary Vulnerability Assessment
in the East Usambara Mountains, Tanzania’. Internal GCCA+ report prepared by
the University of Leeds. Unpublished.

Gaworek-Michalczenia, M.F., S.M. Sallu, and M. Di Gregorio (2019) ‘Mediating
Vulnerability and Livelihood Resilience in the East Usambara Mountains:
Challenges, Opportunities and Lessons Learned (SRI Briefing Note Series No
25).

Gaworek-Michalczenia, M.F., S.M. Sallu, M. Di Gregorio, N. Doggart, and J. Mbogo
(2022) ‘Evaluating the Impact of Adaptation Interventions on Vulnerability and
Livelihood Resilience’, Climate and Development:. 1-17.

GCCA+ (2017) ‘Eco-Villages in Tanzania: A Model for Climate Change Adaptation’.

181



Global Climate Change Alliance Tanzania Highlights Report. Unpublished
report.

GCCA+ (2018a) ‘GCCA in Tanzania Integrated Approaches for Climate Change
Adaptation’. http://www.gcca.eu/programmes/gcca-tanzania-integrated-
approaches-climate-change-adaptation (accessed 13 December 2020).

GCCA+ (2018b) ‘What Is the GCCA+ Initiative?’ URL http://www.gcca.eu/about-gcca

GCCA+ (2019a) ‘Webinar: A Community-Led Eco-Village Approach - Lessons
Learned from 5 Projects in Tanzania’. Webinar held on 2 April 2019.
https://www.gcca.eu/multimedia/webinar-community-led-eco-village-approach-
lessons-learned-5-projects-tanzania (accessed 4 June 2021).

GCCA+ (2019b) ‘Integrated Approaches for Climate Change Adaptation in the East
Usambara Mountains: Supporting Communities in the East Usambara
Mountains to Adapt to Climate Change’.
http://climatechange.ceba.co.tz/index.php?option=com_mtree&task=att_downlo
ad&link_id=38&cf _id=51 (accessed 3 January 2021).

Gee, J.P. (1985) ‘The Narrativization of Experience in Oral Style’, Journal of
Education(165): 9-35.

Geertz, C. (1973) ‘Thick Description: Toward an Interpretive Theory of Culture’, in C.
Geertz (ed.) The Interpretation of Cultures: Selected Esseys, pp. 3—30. New
York: Basic Books.

Gerlitz, J.-Y. et al. (2017) ‘The Multidimensional Livelihood Vulnerability Index — an
Instrument to Measure Livelihood Vulnerability to Change in the Hindu Kush
Himalayas’, Climate and Development 9(2): 124—40.

GIZ (2015) Impact Evaluation Guidebook for Climate Change Adaptation Projects.

Glasser, B.. and A.. Strauss (2017) Discovery of Grounded Theory: Strategies for
Qualitative Research. London: Routledge.

Gogoi, E., A. V Bahadur, and C.R. del Rio (2017) ‘Mainstreaming Adaptation to
Climate Change within Governance Systems in South Asia: An Analytical
Framework and Examples from Practice’, ACT Learning Paper(October).

Golafshani, N. (2015) ‘Understanding Reliability and Validity in Qualitative
Research’, The Qualitative Report.

Goldman, M.J., M.D. Turner, and M. Daly (2018) ‘A Critical Political Ecology of
Human Dimensions of Climate Change: Epistemology, Ontology, and Ethics’,

Wiley Interdisciplinary Reviews: Climate Change 9(4): 1-15.

182



Hahn, M.B., A.M. Riederer, and S.O. Foster (2009) ‘The Livelihood Vulnerability
Index: A Pragmatic Approach to Assessing Risks from Climate Variability and
Change - A Case Study in Mozambique’, Global Environmental Change 19(1):
74-88.

Hajdu, F. and K. Fischer (2017) ‘Problems, Causes and Solutions in the Forest
Carbon Discourse: A Framework for Analysing Degradation Narratives’, Climate
and Development 9(6): 537—47.

Hajer, M. (1995) The Politics of Environmental Discourse. Oxford: Clarendon.

Hamilton, A.C. (1989) ‘The Climate of the East Usambaras’, in A.C. Hamilton and R.
Bensted-Smith (eds) Forest Conservation in the East Usambara Mountains, pp.
97-102. IUCN.

Hamilton, A.C. and R. Bensted-Smith (1989) Forest Conservation in the East
Usambara Mountains Tanzania. Gland, Switzerland and Cambridge, UK: IUCN.

Hamilton, A.C. and A. Macfadyen (1989) ‘Climatic Change on the East Usambaras’,
in A.C. Hamilton and R. Bensted-Smith (eds) Forest Conservation in the East
Usambara Mountains, pp. 103—7. IUCN.

Hammersley, M. and P. Atkinson (2019) Ethnography: Principles in Practice. Fourth
Edition. Oxon, New York: Routledge.

Hammett, D., C. Twiman, and M. Graham (2014) Research and Fieldwork in
Development.

Haque, E.A K., P. Mukhopadhyay, M. Nepal, and M.R. Shammin (2022) Climate
Change and Community Resilience. Springer International Publishing.

Hermans, T.D.G. et al. (2023) ‘Role of the Interaction Space in Shaping Innovation
for Sustainable Agriculture: Empirical Insights from African Case Studies’,
Journal of Rural Studies 100(March): 103012.

Hinkel, J. (2011) “Indicators of Vulnerability and Adaptive Capacity”: Towards a
Clarification of the Science-Policy Interface’, Global Environmental Change
21(1): 198-208.

Hokkanen, T.J. (2002) ‘Adapting UNESCO MAB-Principles to East Usambara Area,
Tanzania’'. East Usambara Conservation Area Managemnet Programme
Technical Paper 62. EUCAMP, Tanga, Tanzania.

Holling, C.S. (1973) ‘Resilience and Stability of Ecological Systems’, Annual Review
of Ecology and Systematics 4: 1-23.

Howlett, M. (2019) ‘Moving Policy Implementation Theory Forward: A Multiple

183



Streams/Critical Juncture Approach’, Public Policy and Administration 34(4):
405-30.

Hugq, S. et al. (2004) ‘Mainstreaming Adaptation to Climate Change in Least
Developed Countries (LDCs)’, Climate Policy 4(1): 25—43.

[ISD (2015) ‘Community-Based Risk Screening Tool - Adaptation and Livelihoods
CRISTAL’. International Institute for Sustainable Development.
https://www.iisd.org/system/files/publications/iisd-cristal-brochure-2015.pdf.

Innes, J.E. and D.E. Booher (2004) ‘Reframing Public Participation: Strategies for
the 21st Century’, Planning Theory and Practice 5(4): 419-36.

IPCC (2007) Climate Change 2007. Impacts, Adaptation and Vulnerability. Working
Group Il Contribution to the Intergovernmental Panel on Climate Change Third
Assessment Report.

IPCC (2014) Climate Change 2014: Synthesis Report. Contribution of Working
Groups 1, Il and Ill to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer
Eds.)]. Geneva.

IPCC (2023) ‘Climate Change 2023: Impacts, Adaptation and Vulnerability’. Working
Group Il contribution to the Sixth Assessment Report of the Intergovermental
Panel on Climate Change. Cross-Chapter Paper 1.
https://report.ipcc.ch/arowg2/pdf/IPCC_AR6_WGII_FinalDraft_FullReport.pdf.

Islam, M.M., S. Sallu, K. Hubacek, and J. Paavola (2014) ‘Vulnerability of Fishery-
Based Livelihoods to the Impacts of Climate Variability and Change: Insights
from Coastal Bangladesh’, Regional Environmental Change 14(1): 281-94.

Jasanoff, S. (2013) ‘A World of Experts: Science and Global Environmental
Constitutionalism’, European Journal of Risk Regulation 2: 133—41.

Jepson, P. and S. Canney (2001) ‘Biodiversity Hotspots: Hot for What?’, Global
Ecology & Biogeography(10): 225-7.

Jha, S.K., S. Mishra, B. Sinha, J.M. Alatalo, and R. Pandey (2017) ‘Rural
Development Program in Tribal Region: A Protocol for Adaptation and
Addressing Climate Change Vulnerability’, Journal of Rural Studies 51: 151-7.

Jones, L. (2019) ‘Resilience Isn’t the Same for All: Comparing Subjective and
Objective Approaches to Resilience Measurement’, Wiley Interdisciplinary
Reviews: Climate Change 10(1): 1-19.

Jones, L., E. Ludi, H. Jeans, and M. Barihaihi (2019) ‘Revisiting the Local Adaptive

184



Capacity Framework: Learning from the Implementation of a Research and
Programming Framework in Africa’, Climate and Development 11(1): 3—13.
Jones, L. and T. Tanner (2015) ‘Measuring “ Subjective Resilience ” Using People ’ s

Perceptions to Quantify Household Resilience’(July).

Jones, L. and T. Tanner (2017) “Subjective Resilience”: Using Perceptions to
Quantify Household Resilience to Climate Extremes and Disasters’, Regional
Environmental Change 17(1): 229-43.

Jovchelovitch, S. and M.W. Bauer (2000) ‘Narrative Interviewing’, Qualitative
Researching with Text, Image and Sound: A Practical Handbook for Social
Research, pp. 57-74. London: Sage.

Juhola, S., M. Heikkinen, T. Pietila, F. Groundstroem, and J. Kayhkd (2022)
‘Connecting Climate Justice and Adaptation Planning: An Adaptation Justice
Index’, Environmental Science and Policy 136(March): 609-19.

Kajembe, G.C., E.J. Luoga, M.S. Kijazi, and C.S. Mwaipopo (2003) ‘The Role of
Traditional Institutions in the Conservation of Forest Resources in East
Usambara, Tanzania’, International Journal of Sustainable Development &
World Ecology 10(2): 101-7.

Kayaoglu, A., G. Baliki, and T. Bruck (2023) ‘Conducting (Long-Term) Impact
Evaluations in Humanitarian and Conflict Settings: Evidence from a Complex
Agricultural Intervention in Syria’, Households in Conflict Network. URL
https://developmentevidence.3ieimpact.org/search-result-details/impact-
evaluation-repository/does-

Keeley, J. and I. Scoones (2003) Understanding Environmental Policy Processes.
London: Earthscan.

Kelly, L.M. and M. Cordeiro (2020) ‘“Three Principles of Pragmatism for Research on
Organizational Processes’, Methodological Innovations 13(2).

Kelly, P.M. and W.N. Adger (2000) ‘Theory and Practice in Assessing Vulnerability to
Climate Change and Facilitationg Adaptation’: 325-52.

Kennes, W. (2019) The origins of the GCCA: remembering how the alliance was
born.

Khan, A.S. and G. Cundill (2019) ‘Hotspots 20: Toward an Integrated Understanding
of Stressors and Response Options’, Ambio 48(6): 639-48.

Khan, M., D. Mfitumukiza, and S. Huq (2020) ‘Capacity Building for Implementation

of Nationally Determined Contributions under the Paris Agreement’, Climate

185



Policy 20(4): 499-510.

Khatri-chhetri, A., P.K. Aggarwal, P.K. Joshi, and S. Vyas (2017) ‘Farmers’
Prioritization of Climate-Smart Agriculture (CSA) Technologies’, Agricultural
Systems 151: 184-91.

Kijazi, A.L. and C.J.C. Reason (2009) ‘Analysis of the 1998 to 2005 Drought over the
Northeastern Highlands of Tanzania’, Climate Research 38(3): 209-23.

Kindgon, J. (1995) Agendas, Alternatives, and Public Policies (2nd ed.). New York:
Longman.

Kingdon, J. (1995) Agendas, Alternatives, and Public Policies (2nd ed.). New York:
Longman.

Kirkby, P., C. Williams, and S. Huq (2018) ‘Community-Based Adaptation (CBA):
Adding Conceptual Clarity to the Approach, and Establishing Its Principles and
Challenges’, Climate and Development 10(7): 577—-89.

Klein, R.J.T., E.L.F. Schipper, and S. Dessai (2005) ‘Integrating Mitigation and
Adaptation into Climate and Development Policy: Three Research Questions’,
Environmental Science and Policy 8(6): 579-88.

Klenk, N. and K. Meehan (2015) ‘Climate Change and Transdisciplinary Science:
Problematizing the Integration Imperative’, Environmental Science and Policy
54:160-7.

Klepp, S. and L. Chavez-Rodriguez (2018a) A Critical Approach to Climate Change
Adaptation: Discourses, Policies and Practices.

Klepp, S. and L. Chavez-Rodriguez (2018b) A Critical Approach to Climate Change
Adaptation: Discourses, Policies and Practices, A Critical Approach to Climate
Change Adaptation: Discourses, Policies and Practices. Routledge: Oxon, New
York.

Kolusu, R.S. et al. (2019) ‘The EI Nifio Event of 2015-2016: Climate Anomalies and
Their Impact on Groundwater Resources in East and Southern Africa’,
Hydrology and Earth System Sciences 23(3): 1751-62.

Krau3, W. and S. Bremer (2020) ‘The Role of Place-Based Narratives of Change in
Climate Risk Governance’, Climate Risk Management 28.

Lakoff, G. (2010) ‘Why It Matters How We Frame the Environment’, Environmental
Communication 4(1): 70-81.

Lala, M. et al. (2023) ‘Revealing Diversity among Narratives of Agricultural

Transformation: Insights from Smallholder Farmers in the Northern Kilombero

186



Valley, Tanzania’, Frontiers in Sustainable Food Systems 7: 1-18.

Lasswell, H. (1971) A Pre-View of Policy Sciences. New York: American Elsevier.

Leach, M. and R. Mearns (1996a) The Lie of the Land: Challenging Received
Wisdom on the African Environment. Oxford: James Currey.

Leach, M. and R. Mearns (1996b) ‘Environmental Change and Policy: Challenging
Received Wisdom in Africa’, in M. Leach and R. Mearns (eds) The Lie of the
Land: Chellenging Received Wisdom on the African Environment. Oxford:
James Currey.

Leach, M., I. Scoones, and A. Stirling (2010a) Dynamic Sustainabilities. Technology,
Environment, Social Justice. London: Earthscan.

Leach, M., I. Scoones, and A. Stirling (2010b) ‘Governing Epidemics in an Age of
Complexity: Narratives, Politics and Pathways to Sustainability’, Global
Environmental Change 20(3): 369—-77.

Leach, M., I. Scoones, and B. Wynne (2005) Science and Citizens: Globalization and
the Challenge of Engagement, ( and A. Claiming Citizenship: Rights,
Participation, ed.). London and New York: Zed Books.

Lebel, L. et al. (2012) ‘Mainstreaming Climate Change Adaptation into Development
Planning’.

Lele, S., P. Wilshusen, D. Brockington, R. Seidler, and K. Bawa (2010) ‘Beyond
Exclusion: Alternative Approaches to Biodiversity Conservation in the
Developing Tropics’, Current Opinion in Environmental Sustainability 2(1-2):
94-100.

Lemos, M.., H. Agrawal, D.. Nelson, and N.. Engle (2013) ‘Building Adaptive
Capacity to Climate Change in Less Developed Countries’, in J.W. Hurrell and
G.R. Asrar (eds) Climate Science for Serving Sociaty, pp. 437-57. Springer.

Leventon, J., L. Sucha, B. Nohlova, S. Vano, and Z.V. Harmackova (2022)
‘Participation as a Pathway to Pluralism: A Critical View over Diverse
Disciplines’, Advances in Ecological Research 66: 175-99.

Levine, A. (2002) ‘Convergence or Convenience? International Conservation NGOs
and Development Assistance in Tanzania’, World Development 30(6): 1043-55.

Lincoln, Y. and E.G. Guba (1985) Naturalistic Inquiry. Newbury Park, CA: SAGE.

Lipsky, M. (1980) Street Level Bureaucracy: Dilemmas of the Individual in Public
Services. Russell Sage Foundation.

Lorenzoni, I. and D. Benson (2014) ‘Radical Institutional Change in Environmental

187



Governance: Explaining the Origins of the UK Climate Change Act 2008 through
Discursive and Streams Perspectives’, Global Environmental Change 29: 10—
21.

Luhunga, P.M. et al. (2018) ‘Climate Change Projections for Tanzania Based on
High-Resolution Regional Climate Models From the Coordinated Regional
Climate Downscaling Experiment (CORDEX)-Africa’, Frontiers in Environmental
Science 6: 1-20.

Macchi, S. and L. Ricci (2014) ‘Mainstreaming Adaptation into Urban Development
and Environmental Managemnet Planning: A Literature Review and Lessons
from Tanzania’, in S. Macchi and M. Tiepolo (eds) Climate Change Vulnerability
in Southern African Cities. Springer International Publishing.

Magnan, A.K. et al. (2016) ‘Addressing the Risk of Maladaptation to Climate
Change’, Wiley Interdisciplinary Reviews: Climate Change 7(5): 646—65.

Makondo, C. (2018) ‘Climate Change Adaptation: Linking Indigenous Knowledge
with Western Science for Effective Adaptation’, Environmental Science & Policy
88.

Mansuri, G. and V. Rao (2013) Localizing Development: Does Participation Work?
Washington, DC: The World Bank.

Manuel-Navarrete, D. and M. Pelling (2015) ‘Subjectivity and the Politics of
Transformation in Response to Development and Environmental Change’,
Global Environmental Change 35: 558—69.

Manyena, S.B. (2006) “‘The Concept of Resilience Revisited’, Disasters 30(4): 434—
50.

Marchese, C. (2015) ‘Biodiversity Hotspots: A Shortcut for a More Complicated
Concept’, Global Ecology and Conservation 3: 297-309.

Marino, E. and J. Ribot (2012) ‘Special Issue Introduction: Adding Insult to Injury:
Climate Change and the Inequities of Climate Intervention’, Global
Environmental Change 22: 323-8.

Marschke, M.J. and F. Berkes (2006) ‘Exploring Strategies That Build Livelihood
Resilience: A Case from Cambodia’, Ecology and Society 11(1): 42.

Massarella, K., S.M. Sallu, and J.E. Ensor (2020) ‘Reproducing Injustice: Why
Recognition Matters in Conservation Project Evaluation’, Global Environmental
Change 65: 102181.

Massarella, K., S.M. Sallu, J.E. Ensor, and R. Marchant (2018) ‘REDD+, Hype, Hope

188



and Disappointment: The Dynamics of Expectations in Conservation and
Development Pilot Projects’, World Development 109: 375-85.

Matter, S., S. Boillat, and C. Ifejika Speranza (2021) ‘Buffer-Capacity-Based
Livelihood Resilience to Stressors—An Early Warning Tool and Its Application in
Makueni County, Kenya’, Frontiers in Sustainable Food Systems 5: 16.

McCarthy, J.J., O.F. Canziani, N.A. Leary, D.J. Dokken, and S. White, Kasey (2001)
Climate Change 2001: Impacts, Adaptation and Vulnerability. Contribution of
Working Group Il to the Third Assessment Report of the Intergovernmental
Panel on Climate Change. Cambridge: Cambridge University Press.

McEvoy, D., H. Funfgeld, and K. Bosomworth (2013) ‘Resilience and Climate
Change Adaptation: The Importance of Framing’, Planning Practice and
Research 28(3): 280-93.

McNamara, K.E. et al. (2020) ‘An Assessment of Community-Based Adaptation
Initiatives in the Pacific Islands’, Nature Climate Change 10(7): 628—39.

McNamara, K.E. and L. Buggy (2016) ‘Community-Based Climate Change
Adaptation: A Review of Academic Literature’, Local Environment
9839(September): 1-18.

Mdee, A. and A. Mushi (2021) ‘Untangling Blame and Responsibility for Service
Delivery and Local Governance Performance: Testing a Grounded Social
Accountability Approach in Tanzania’, Local Government Studies 47(6): 993—
1013.

Mdee, A. and L. Thorley (2016) ‘Good Governance , Local Government ,
Accountability and Service Delivery in Tanzania: Exploring the Context for
Creating a Local Governance Performance Index’, ESRC Research Project.

Meer, T. and M.A. Schnurr (2013) “The Community versus Community-Based
Natural Resource Management: The Case of Ndumo Game Reserve, South
Africa’, Canadian Journal of Development Studies 34(4): 482-97.

Mfitumukiza, D. et al. (2020) ‘Scaling Local and Community-Based Adaptation’,
Global Commission on Adaptation to Inform Its 2019 Flagship Report: 1-27.

Mikulewicz, M. (2018) ‘Politicizing Vulnerability and Adaptation: On the Need to
Democratize Local Responses to Climate Impacts in Developing Countries’,
Climate and Development 10(1): 18-34.

Mikulewicz, M. (2019) ‘Thwarting Adaptation’s Potential? A Critique of Resilience
and Climate-Resilient Development’, Geoforum 104(May 2018): 267—-82.

189



Mikulewicz, M. and M. Taylor (2020) ‘Getting the Resilience Right: Climate Change

"

and Developmnet Policy in the 'African Age"™, Civil Engineering and
Environmental Management.

Mills-Novoa, M. (2023) ‘What Happens after Climate Change Adaptation Projects
End: A Community-Based Approach to Ex-Post Assessment of Adaptation
Projects’, Global Environmental Change 80(February): 102655.

Mimura, N. et al. (2014) ‘Adaptation Planning and Implementation’, Climate Change
2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral
Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change., pp. 869-98. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA.

Mintrom, M. (2015) ‘Policy Entrepreneurs and Morality Politics: Learning from Failure
and Success’, in |. Aflaki et al. (eds) Entrepreneurship in the Polis: Contested
Entrepreneurs and Dynamics of Change in Diverse Contexts, pp. 103—18.
Farnham: Ashgate Publishing.

Mittermeier, R.A. et al. (2004) Hotspots Revisited: Earth’s Biologically Richest and
Most Endangered Terrestrial Ecoregions. Mexico City: CEMEX.

Mogelgaard, K. et al. (2018) ‘From Planning To Action: Mainstreaming Climate
Change Adaptation Into Development’, World Resource Institute(September):
1-24.

Mohan, D. and S. Sinha (2017) ‘Assessing Vulnerability to Climate Change in the
Ganges Basin Using a Combined Macro-and Micro- Level Approach Assessing
Vulnerability to Climate Change in the Ganges Basin Using a Combined Macro-
and Micro-Level Approach’, Climate and Development 8(4): 312-23.

Morchain, D. (2018) ‘Rethinking the Framing of Climate Change Adaptation
Knowledge, Power, and Politics’, in S. Klepp and L. Chavez-Rodriguez (eds) A
Critical Approach to Climate Change Adaptation: Discourses, Policies and
Practices. Routledge: London and New York.

Morell, J. (2010) Evaluation in the Face of Uncertainty - Anticipating Surprise and
Responding to the Inevitable. New York: Guildford Press.

Morgan, D.L. (1998) ‘Practical Strategies for Combining Qualitative and Quantitative
Methods: Applications to Health Research’, Qualitative Health Research 8(3):
362-76.

Morse, J.. (1991) ‘Approaches to Qualitative-Quantitative Methodological

190



Triangulation’, Nursing Research 40: 120-3.

Morse, J.. and L. Niehaus (2009) Mixed Method Design: Principles and Procedures.
Walnut Creek: Left Coast Press.

Moser, S.C. and J.A. Ekstrom (2010) ‘A Framework to Diagnose Barriers to Climate
Change Adaptation’, Proceedings of the National Academy of Sciences of the
United States of America 107(51): 22026-31.

Musah-Surugu, J.I., A. Ahenkan, and J.N. Bawole (2019) ‘Too Weak to Lead:
Motivation, Agenda Setting and Constraints of Local Government to Implement
Decentralized Climate Change Adaptation Policy in Ghana’, Environment,
Development and Sustainability 21(2): 587-607.

Myers, N., R.A. Mittermeier, C.G. Mittermeier, G.A.. da Fonseca, and J. Kent (2000)
‘Biodiversity Hotspots for Conservation Priorities’, Nature 403: 853-8.

Nadiruzzaman, M. et al. (2014) ‘Participatory Exclusion — Elite Capture of
Participatory Approaches in the Aftermath of Cyclone Sidr’. URL
https://pdfs.semanticscholar.org/3a31/06¢c55e30361396e7c345b361dbe71d5d2
443 .pdf

Nagoda, S. (2015) ‘New Discourses but Same Old Development Approaches?
Climate Change Adaptation Policies, Chronic Food Insecurity and Development
Interventions in Northwestern Nepal’, Global Environmental Change 35: 570-9.

Nagoda, S. and A.J. Nightingale (2017) ‘Participation and Power in Climate Change
Adaptation Policies: Vulnerability in Food Security Programs in Nepal’, World
Development 100: 85-93.

Nelson, D.R., W.N. Adger, and K. Brown (2007) ‘Adaptation to Environmental
Change: Contributions of a Resilience Framework’, Annual Review of
Environment and Resources 32(1): 395-419.

Neumann, R.P. (2001) ‘Africa’s “Last Wilderness”: Reordering Space for Political and
Economic Control in Colonial Tanzania’, Africa 71(4): 641-65.

Newing, H., C. Eagle, R. Puri, and C.W. Watson (2011) Conducting Research in
Conservation - A Social Science Perspective. New York: Routledge.

Newsham, A. et al. (2018) ‘Ecosystems-Based Adaptation: Are We Being Conned?
Evidence from Mexico’, Global Environmental Change 49: 14—26.

Nightingale, A.J. (2016) ‘Adaptive Scholarship and Situated Knowledges? Hybrid
Methodologies and Plural Epistemologies in Climate Change Adaptation
Research’, Area 48(1): 41-7.

191



Nightingale, A.J. (2017) ‘Power and Politics in Climate Change Adaptation Efforts:
Struggles over Authority and Recognition in the Context of Political Instability’,
Geoforum 84(June): 11-20.

Nightingale, A.J. et al. (2020) ‘Beyond Technical Fixes: Climate Solutions and the
Great Derangement’, Climate and Development 12(4): 343-52.

Nightingale, A.J., N. Gonda, and S.H. Eriksen (2022) ‘Affective
Adaptation = Effective Transformation? Shifting the Politics of Climate Change
Adaptation and Transformation from the Status Quo’, Wiley Interdisciplinary
Reviews: Climate Change 13(1): 1-16.

Nissan, H., I. Ukawuba, and M. Thomson (2021) ‘Climate-Proofing a Malaria
Eradication Strategy’, Malaria Journal 20(1): 190.

Nowell, L.S., J.M. Norris, D.E. White, and N.J. Moules (2017) ‘Thematic Analysis:
Striving to Meet the Trustworthiness Criteria’, International Journal of Qualitative
Methods 16(1): 1-13.

Nunn, P.D. and R. Kumar (2019) ‘Cashless Adaptation to Climate Change:
Unwelcome yet Unavoidable?’, One Earth 1(1): 31-4.

Nygren, A. (1998) ‘Environment as Discourse: Searching for Sustainable
Development in Costa Rica’, Environmental Values 7(2): 201-22.

Nygren, A. (2000) ‘Environmental Narratives on Protection and Production: Nature-
Based Conflicts in Rio San Juan, Nicaragua’, Development and Change 31(4):
807-30.

O’Brien, K. (2012) ‘Global Environmental Change II: From Adaptation to Deliberate
Transformation’, Progress in Human Geography 36(5): 667-76.

O’Brien, K., S. Eriksen, L.P. Nygaard, and A. Schjolden (2007) ‘Why Different
Interpretations of Vulnerability Matter in Climate Change Discourses’, Climate
Policy 7(1): 73-88.

Obrist, B., C. Pfeiffer, and R. Henley (2010) ‘Multi-Layered Social Resilience: A New
Approach in Mitigation Research’, Progress in Development Studies 10(4): 283—
93.

Ojwang, L. et al. (2017) ‘Assessment of Coastal Governance for Climate Change
Adaptation in Kenya’, Earth’s Future 5(11): 1119-32.

Omerkhil, N., T. Chand, D. Valente, J.M. Alatalo, and R. Pandey (2020) ‘Climate
Change Vulnerability and Adaptation Strategies for Smallholder Farmers in

Yangi Qala District, Takhar, Afghanistan’, Ecological Indicators 110.

192



Omukuti, J. (2020) ‘Country Ownership of Adaptation: Stakeholder Influence or
Government Control?’, Geoforum 113(May): 26—38.

De Ofia Plaza, C.R. (2018) ‘Adapting in the Borderlands The Legacy of Neoliberal
Conservation on the Mexican-Guatemalan Border’, in S. Klepp and L. Chavez-
Rodriguez (eds) A Critical Approach to Climate Change Adaptation: Discourses,
Policies and Practices, pp. 171-91. Routledge: London and New York.

ONGAWA (2013) ‘GCCA Tanzania: Integrated Approaches for Climate Change
Adaptation in the East Usambara Mountains’. Internal Grand Application Report.
Unpublished report.

ONGAWA (2017) ‘Results Oriented Monitoring Report’. Internal ROM Report.
Unpublished report.

Opoku Mensah, S. et al. (2024) ‘Benefits of Farmer Managed Natural Regeneration
to Food Security in Semi-Arid Ghana’, Agriculture and Human
Values(0123456789).

Ouma, G.0O., A.M. Dieye, L.O. Ogallo, and L.O. Olang (2018) ‘Institutional
Challenges in Scaling-up Climate Change Adaptation Actions: Experiences from
Rural Communities in Senegal and Kenya’, Climate and Development 10(7):
590-9.

Owusu-Daaku, K.N. (2018) ‘(Mal)Adaptation Opportunism: When Other Interests
Take over Stated or Intended Climate Change Adaptation Objectives (and Their
Unintended Effects)’, Local Environment 23(9): 934-51.

Oxfam (2016) The Future is a Choice: The Oxfam Framework and Guidance for
Resilient Development.

Paavola, J. and W.N. Adger (2006) ‘Fair Adaptation to Climate Change’, Ecological
Economics 56(4): 594—609.

Pandey, R. et al. (2016) ‘Empirical Assessment of Adaptation to Climate Change
Impacts of Mountain Households: Development and Application of an
Adaptatioon Capability Index’, Journal of Mountain Science 13(2): 1503-14.

Pandey, R. and S.K. Jha (2012) ‘Climate Vulnerability Index - Measure of Climate
Change Vulnerability to Communities: A Case of Rural Lower Himalaya, India’,
Mitigation and Adaptation Strategies for Global Change 17(5): 487-506.

Pandey, R., S.K. Jha, J.M. Alatalo, K.M. Archie, and A.K. Gupta (2017) ‘Sustainable
Livelihood Framework-Based Indicators for Assessing Climate Change

Vulnerability and Adaptation for Himalayan Communities’, Ecological Indicators

193



79: 338—46.

Paschen, J.-A. and R. Ison (2014) ‘Narrative Research in Climate Change
Adaptation - Exploring a Complementary Paradigm for Research and
Governance’, Research Policy 43(6): 1083-92.

Pasquini, L., R.M. Cowling, and G. Ziervogel (2013) ‘Facing the Heat: Barriers to
Mainstreaming Climate Change Adaptation in Local Government in the Western
Cape Province, South Africa’, Habitat International 40: 225-32.

Pathways Network (2022) Transformative Pathways to Sustainability: Learning
Across Disciplines, Cultures and Contexts. London: Routledge.

Pauker, E., M. Kimaro, and J. Innes (2010) ‘Tanzania Talks Climate - The Public
Understading of Climate Change’. Research Report Tanzania by the BBC World
Service Trust.
https://assets.publishing.service.gov.uk/media/57a08b0740f0b64974000906/10-
Tanzania-Talks-Climate.pdf.

Pelling, M. (2011) Adaptation to Climate Change: From Resilience to
Transformation. Routledge: London and New York.

Pelling, M., K. O’'Brien, and D. Matyas (2015) ‘Adaptation and Transformation’,
Climatic Change 133: 113-27.

Pereira, L. et al. (2020) ‘Transformative Spaces in the Making: Key Lessons from
Nine Cases in the Global South’, Sustainability Science 15(1): 161-78.

Perez, A.A., B.H. Fernandez, and R.C. Gatti (2010) Building Resilience to Climate
Change. Ecosystem-Based Adaptation and Lessons from the Field. IUCN,
Gland, Switzerland.

Persson, A. (2019) ‘Global Adaptation Governance: An Emerging but Contested
Domain’, Wiley Interdisciplinary Reviews: Climate Change 10(6): 1-18.

Piggott-McKellar, A.E., K.E. McNamara, P.D. Nunn, and J.E.M. Watson (2019) ‘What
Are the Barriers to Successful Community-Based Climate Change Adaptation?
A Review of Grey Literature’, Local Environment 24(4): 374-90.

Pilato, G., S.M. Sallu, and M.F. Gaworek-Michalczenia (2018) ‘Assessing the
Integration of Climate Change and Development Strategies at Local Levels:
Insights from Muheza District, Tanzania’, Sustainability 10(174): 1-25.

Polack, E. (2008) ‘A Right to Adaptation: Securing the Participation of Marginalised
Groups’, IDS Bulletin.

Porter, P.W. (2006) Challenging Nature. Local Knowledge, Agroscience, and Food

194



Security in Tanga Region, Tanzania. Chicago and London: The University of
Chicago Press.

Powell, B. et al. (2013) ‘Wild Foods from Farm and Forest in the East Usambara
Mountains, Tanzania’, Ecology of Food and Nuftrition 52(6): 451-78.

Preston, B.L., J. Mustelin, and M.C. Maloney (2015) ‘Climate Adaptation Heuristics
and the Science/Policy Divide’, Mitigation and Adaptation Strategies for Global
Change 20(3): 467-97.

Preston, B.L., R.M. Westaway, and E.J. Yuen (2011) Climate Adaptation Planning in
Practice: An Evaluation of Adaptation Plans from Three Developed Nations,
Mitigation and Adaptation Strategies for Global Change (Vol. 16).

Price, R. (2019) ‘Mainstreaming Climate and Environmental Considerations into
Exisiting Development Programmes’.

Putnam, R. (1993) ‘The Prosperous Community: Social Capital and Public Life’, The
American Prospect 4(13): 35—42.

Quandt, A. (2018) ‘Measuring Livelihood Resilience: The Household Livelihood
Resilience Approach (HLRA)', World Development 107: 253—63.

Quandt, A., H. Neufeldt, and J.T. McCabe (2017) ‘The Role of Agroforestry in
Building Livelihood Resilience to Floods and Drought in Semiarid Kenya’,
Ecology and Society 22(3).

Rahman, M.F. et al. (2023) ‘Locally Led Adaptation: Promise, Pitfalls, and
Possibilities’, Ambio 52(10): 1543-57.

Ralph, N., M. Birks, and Y. Chapman (2014) ‘Contextual Positioning: Using
Documents as Extant Data in Grounded Theory Research’, SAGE Open 4(3).

Randall, S., E. Coast, and T. Leone (2011) ‘Cultural Constructions of the Concept of
Household in Sample Surveys’, Population Studies 65(2): 217-29.

Rantala, S. et al. (2012) ‘Community-Based Forest Management: What Scope for
Conservation and Livelihood Co- Benefits ? Experience from the East Usambara
Mountains, Tanzania’, Journal of Sustainable Forestry 9811.

Rantala, S., H. Vihemaki, B. Swallow, and G. Jambiya (2013) ‘Who Gains and Who
Loses from Compensated Displacement from Protected Areas? The Case of the
Derema Corridor, Tanzania’, Conservation and Society 11(2): 97.

RaoSoft (2004) ‘Http://WwwRaosoftCom/SamplesizeHtml'.

Raymond, C. et al. (2020) ‘Understanding and Managing Connected Extreme
Events’, Nature Climate Change 10(7): 611-21.

195



Rayner, J. and M. Howlett (2009) ‘Introduction: Understanding Integrated Policy
Strategies and Their Evolution’, Policy and Society 28(2): 99-109.

Rayner, S. (2010) ‘How to Eat an Elephant: A Bottom-up Approach to Climate
Policy’, Climate Policy 10(6): 615-21.

Redford, K., C. Padoch, and T. Sunderland (2013) ‘Fads, Funding, and Forgetting in
Three Decades of Conservation’, Conservation Biology 27(3): 437-8.

Regmi, B.R. and C. Star (2014) ‘Identifying Operational Mechanisms for
Mainstreaming Community-Based Adaptation in Nepal’, Climate and
Development 6(4): 306-17.

Reid, H. (2016) ‘Ecosystem- and Community-Based Adaptation: Learning from
Community-Based Natural Resource Management’, Climate and Development
8(1): 4-9.

Reid, H. and S. Huq (2014) ‘Mainstreaming Community-Based Adaptation into
National and Local Planning’, Climate and Development 6(4): 291-2.

Reyes, T., R. Quiroz, and S. Msikula (2005) ‘Socio-Economic Comparison between
Traditional and Improved Cultivation Methods in Agroforestry Systems, East
Usambara Mountains, Tanzania’, Environmental Management 36(5): 682—90.

Ribot, J. (2010) ‘Vulnerability Does Not Fall from the Sky: Toward Multiscale, pro-
Poor Climate Policy’, in R. Mearns and A. Norton (eds) Social Dimensions of
Climate Change: Equity and Vulnerability in a Worming World, pp. 47-74.
Washington, DC: World Bank Publications.

Ribot, J.C. (1995) ‘The Causal Structure of Vulnerability: Its Application to Climate
Impact Analysis’, GeoJournal 35(2): 119-22.

Ridde, V. (2009) ‘Policy Implementation in an African State: An Extension of
Kingdon’s Multiple-Streams Approach’, Public Administration 87(4): 938-54.
Rist, S., M. Chiddambaranathan, C. Escobar, and U. Wiesmann (2006) “It Was Hard
to Come to Mutual Understanding.” - The Multidimensionality of Social Learning

Processes Concerned with Sustainable Natural Resource Use in India, Africa
and Latin America’, Systemic Practice and Action Research 19(3): 219-37.

Robson, L.S., H.S. Shannon, L.M. Goldenhar, and A.R. Hale (2001) Guide to
Evaluating the Effectiveness of Strategies for Preventing Work Injuries: How to
Show Whether a Safety Intervention Really Works. Cincinnati: National Institiute
for Occupational Safety and Health.

Roe, D. (2008) ‘The Origins and Evolution of the Conservation-Poverty Debate: A

196



Review of Key Literature, Events and Policy Processes’, Oryx 42(4): 491-503.

Roe, D. et al. (2015) ‘Are Alternative Livelihood Projects Effective at Reducing Local
Threats to Specified Elements of Biodiversity and/or Improving or Maintaining
the Conservation Status of Those Elements?’, Environmental Evidence 4(1): 1—
22.

Roe, E.M. (1991) ‘Development Narratives, Or Making the Best of Blueprint
Development’, World Development 19(4): 287-300.

Roe, E.M. (1994) Narrative Policy Analysis: Theory and Practive. Durham: Duke
University Press.

Roe, E.M. (1995) ‘Except-Africa: Postscript to a Special Section on Development
Narratives’, World Development 23(6): 1065-9.

Rogers, N.J.L., V.M. Adams, and J.A. Byrne (2023) ‘Factors Affecting the
Mainstreaming of Climate Change Adaptation in Municipal Policy and Practice:
A Systematic Review’, Climate Policy(May).

Rose, D.C. et al. (2020) ‘Policy Windows for the Environment: Tips for Improving the
Uptake of Scientific Knowledge’, Environmental Science and Policy 113(March
2017): 47-54.

Rossman, G.B. and B.L. Wilson (1985) ‘Numbers and Words: Combining
Quantitative and Qualitative Methods in a Single Large-Scale Evaluation Study’,
Evaluation Review 9(5): 627-43.

Roy, J. et al. (2022) ‘Synergies and Trade-Offs between Climate Change Adaptation
Options and Gender Equality: A Review of the Global Literature’, Humanities
and Social Sciences Communications 9(1): 1-13.

Runhaar, H., B. Wilk, A. Persson, C. Uittenbroek, and C. Wamsler (2018)
‘Mainstreaming Climate Adaptation: Taking Stock about “What Works” from
Empirical Research Worldwide’, Regional Environmental Change 18(4): 1201—
10.

Sallu, S., M.F. Gaworek-Michalczenia, and G. Pilato (2018) Baseline Report for
GCCA+ Integrated approaches for Climate Change Adaptation Programme in
the East Usambara Mountains.

Sallu, S.M., C. Twyman, and L.C. Stringer (2010) ‘Resilient or Vulnerable
Livelihoods? Assessing Livelihood Dynamics and Trajectories in Rural
Botswana’, Ecology and Society 15(4).

Schabel, H.G. (1990) ‘Tanganyika Forestry under German Colonial Administration,

197



1891-1919’, Forest & Conservation History 34(3): 130—41.

Schipper, E.L.F. (2020) ‘Maladaptation: When Adaptation to Climate Change Goes
Very Wrong’, One Earth 3(4): 409-14.

Schipper, E.L.F. and L. Langston (2015) A comparative overview of resilience
measurement frameworks: analysing indicators and approaches (Working Paper
No 422).

Schipper, L. (2007) ‘Climate Change Adaptation and Development: Exploring the
Linkages’, Change(July): 20.

Schoonenboom, J. and R.B. Johnson (2017) ‘How to Construct a Mixed Methods
Research Design’, Kolner Zeitschrift Fur Soziologie Und Sozialpsychologie 69:
107-31.

Schwandt, T.. (1994) ‘Constrictivist, Interpretivist Approches to Human Inquiry’,
Handbook of Qualitative Research, pp. 118-37.

Scoville-Simonds, M., H. Jamali, and M. Hufty (2020) ‘The Hazards of
Mainstreaming: Climate Change Adaptation Politics in Three Dimensions’,
World Development 125: 104683.

Sekhri, S., P. Kumar, C. Furst, and R. Pandey (2020) ‘Mountain Specific Multi-
Hazard Risk Management Framework (MSMRMF): Assessment and Mitigation
of Multi-Hazard and Climate Change Risk in the Indian Himalayan Region’,
Ecological Indicators 118: 1-13.

Sen, A. (1981) ‘Ingredients of Famine Analysis: Availability and Entitlements’, The
Quarterly Journal of Economics 96(3): 433.

Shackleton, S., G. Ziervogel, S. Sallu, T. Gill, and P. Tschakert (2015) ‘Why Is
Socially-Just Climate Change Adaptation in Sub-Saharan Africa so
Challenging? A Review of Barriers Identified from Empirical Cases’, Wiley
Interdisciplinary Reviews: Climate Change 6(3): 321-44.

Shemdoe, R. (2013) ‘Climate Governance and Development: Case Study Tanzania’'.
Report by Heinrich Boll Stiftung.

https://za.boell.org/sites/default/files/downloads/Tanzania_long_doc_low_res.pdf

Shemdoe, R., G. Kassenga, and S. Mbuligwe (2015) ‘Implementing Climate Change
Adaptation and Mitigation Interventions at the Local Government Levels in
Tanzania: Where Do We Start?’, Current Opinion in Environmental
Sustainability 13: 32—41.

198



Sherman, M.H. and J. Ford (2014) ‘Stakeholder Engagement in Adaptation
Interventions: An Evaluation of Projects in Developing Nations’, Climate Policy
14(3): 417-41.

Shinn, J.E. (2016) ‘Adaptive Environmental Governance of Changing Social-
Ecological Systems: Empirical Insights from the Okavango Delta, Botswana’,
Global Environmental Change 40: 50-9.

Sills, E.O. et al. (2017) ‘Building the Evidence Base for REDD+: Study Design and
Methods for Evaluating the Impacts of Conservation Interventions on Local Well-
Being’, Global Environmental Change 43: 148—60.

Sina, D., AY. Chang-Richards, S. Wilkinson, and R. Potangaroa (2019) ‘A
Conceptual Framework for Measuring Livelihood Resilience: Relocation
Experience from Aceh, Indonesia’, World Development 117: 253—-65.

Singh, C. et al. (2022) ‘Interrogating “Effectiveness” in Climate Change Adaptation:
11 Guiding Principles for Adaptation Research and Practice’, Climate and
Development 14(7): 650—64.

Skelton, M. (2021) ‘Orders of Social Science: Understanding Social-Scientific
Controversies and Confluence on What “High-Quality” Knowledge and “Good”
Adaptation Is’, Frontiers in Climate 3(February).

Sloan, S., C.N. Jenkins, L.N. Joppa, D.L.A. Gaveau, and W.F. Laurance (2014)
‘Remaining Natural Vegetation in the Global Biodiversity Hotspots’, Biological
Conservation 177: 12-24.

Smit, B., |. Burton, R.J.T. Klein, and J. Wandel (2000) ‘An Anatomy of Adaptation to
Climate Change and Variability’, Climatic Change 45: 223-51.

Smit, B. and J. Wandel (2006) ‘Adaptation, Adaptive Capacity and Vulnerability’,
Global Environmental Change 16(3): 282-92.

Smith, H.E. et al. (2021) ‘Innovation Systems and Affordances in Climate Smart
Agriculture’, Journal of Rural Studies 87(January): 199-212.

Smokorowski, K.E. and R.G. Randall (2017) ‘Cautions on Using the Before-After-
Control-Impact Design in Environmental Effects Monitoring Programs’, Facets
2(1): 212-32.

Smucker, T.A. et al. (2015) ‘Differentiated Livelihoods, Local Institutions, and the
Adaptation Imperative: Assessing Climate Change Adaptation Policy in
Tanzania’, Geoforum 59: 39-50.

Sovacool, B.K., B.-O. Linnér, and M.E. Goodsite (2015a) ‘The Political Economy of

199



Climate Adaptation’, Nature Climate Change 5(7): 616-8.

Sovacool, B.K., B.O. Linnér, and M.E. Goodsite (2015b) ‘The Political Economy of
Climate Adaptation’, Nature Climate Change 5(7): 616-8.

Spector-Mersel, G. (2014) ‘Special Issue: Multiplicity and Commonality in Narrative
Interpretation’, Narrative Works:Issues, Investigations, & Interventions 4(1): 1-
18.

Speranza, C.I. (2010) Resilient Adaptation to Climate Change in African Agriculture.
Bonn: German Development Institute.

Speranza, C.I. (2013) ‘Buffer Capacity: Capturing a Dimension of Resilience to
Climate Change in African Smallholder Agriculture’, Regional Environmental
Change 13(3): 521-35.

Speranza, C.I., B. Kiteme, and U. Wiesmann (2008) ‘Droughts and Famines: The
Underlying Factors and the Causal Links among Agro-Pastoral Households in
Semi-Arid Makueni District, Kenya’, Global Environmental Change 18(1): 220—
33.

Speranza, C.I., U. Wiesmann, and S. Rist (2014) ‘An Indicator Framework for
Assessing Livelihood Resilience in the Context of Social-Ecological Dynamics’,
Global Environmental Change 28(1): 109-19.

Stake, R.. (1995) The Art of Case Study Research. London; Thousand Oaks; New
Delhi: SAGE.

StatTrek (2017) ‘Randon Number Generator, Viewed 21 June 2018,
<http://StattrekCom/Statistics/Random-Number-GeneratorAspx>’.

Stocking, M. and S. Perkin (1992) ‘Conservation-with-Developmnet: An Application
of the Concept in the Usambara Mountaions, Tanzania’, Transactions of the
Institute of British Geographers 17(3): 337—49.

Strauss, A. and J. Corbin (1998) Basics of Qualitative Research: Techniques and
Procedures for Developing Grounded Theory. Second Edition. Thousand Oaks,
CA: Sage Publications, Inc.

Stringer, L.C. (2009) ‘Testing the Orthodoxies of Land Degradation Policy in
Swaziland’, Land Use Policy 26(2): 157—68.

Suckall, N., E. Tompkins, and L. Stringer (2014) ‘Identifying Trade-Offs between
Adaptation, Mitigation and Development in Community Responses to Climate
and Socio-Economic Stresses: Evidence from Zanzibar, Tanzania’, Applied
Geography 46: 111-21.

200



Sultana, F. (2007) ‘Reflexivity, Positionality and Participatory Ethics: Negotiating
Fieldwork Dilemmas in International Research’, Acme 6(3): 374—85.

Tanner, T. and J. Allouche (2011) ‘Towards a New Political Economy of Climate
Change and Development’, IDS Bulletin 42(3): 1-14.

Tanner, T. et al (2015) ‘Livelihood Resilience in the Face of Climate Change’, Nature
Climate Change 1(1): 23—6.

Tanner, T., R.U. Zaman, S. Acharya, E. Gogoi, and A. Bahadur (2019) ‘Influencing
Resilience: The Role of Policy Entrepreneurs in Mainstreaming Climate
Adaptation’, Disasters 43(S3): S388—411.

Taylor, M. (2015) The Political Ecology of Cliamte Change Adaptation: Livelihoods,
Agrarian Change and the Conflicts of Developmnet. New York: Routledge.

Taylor, M. (2018) ‘Climate-Smart Agriculture: What Is It Good For?’, Journal of
Peasant Studies 45(1): 89-107.

Taylor, M. et al. (2022) ‘Putting “vulnerable Groups” at the Centre of Adaptation
Interventions by Promoting Transformative Adaptation as a Learning Process’.
URL https://www.nmbu.no/en/faculty/landsam/department/fohe

Taylor, P.J. and F.H. Buttel (1992) ‘How Do We Know We Have Global
Environmental Problems? Science and the Globalization of Environmental
Discourse’, Geoforum 23(3): 405-16.

Thomas, D. and C. Twyman (2005) ‘Equity and Justice in Climate Change
Adaptation amongst Natural-Resource-Dependent Societies’, Global
Environmental Change 15(2): 115-24.

Thomas, K. et al. (2019) ‘Explaining Differential Vulnerability to Climate Change: A
Social Science Review’, Wiley Interdisciplinary Reviews: Climate Change 10(2):
1-18.

Thomas, K.A. and B.P. Warner (2019) ‘Weaponizing Vulnerability to Climate
Change’, Global Environmental Change 57 (February): 101928.

Thulstrup, A.W. (2015) ‘Livelihood Resilience and Adaptive Capacity: Tracing
Changes in Household Access to Capital in Central Vietnam’, World
Development 74 352—62.

Tompkins, E.L. and W.N. Adger (2004) ‘Does Adaptive Management of Natural
Resources Enhance Resilience to Climate Change?’, Ecology and Society 9(2):
10-.

Tschakert, P. et al. (2016) ‘Micropolitics in Collective Learning Spaces for Adaptive

201



Decision Making’, Global Environmental Change 40: 182-94.

Tschakert, P. et al. (2023) ‘Methodological Lessons for Negotiating Power, Political
Capabilities, and Resilience in Research on Climate Change Responses’, World
Development 167: 106247 .

Tucker, D. (2005) ‘Orographic Precipitation BT - Encyclopedia of World
Climatology’, in J.E. Oliver (ed.) , pp. 552-5. Dordrecht: Springer Netherlands.
URL https://doi.org/10.1007/1-4020-3266-8_153

Turner, M.D. (2014) ‘Political Ecology | : An Alliance with Resilience ?’ 38(4): 616—
23.

Tyler, S. et al. (2016) ‘Indicators of Urban Climate Resilience: A Contextual
Approach’, Environmental Science and Policy 66: 420—6.

Ulrich, A. et al. (2012) ‘Small-Scale Farming in Semi-Arid Areas: Livelihood
Dynamics between 1997 and 2010 in Laikipia, Kenya’, Journal of Rural Studies
28(3): 241-51.

UN (2020) ‘United Nations Common Guidance On Helping Build Resilient Societies’.

UNDP (2014) Community Based Resilience Analysis (CoBRA) Conceptual
Framework and Methodology.

UNEP (2018) ‘The Adaptation Gap’.

UNFCCC (2021) ‘Approaches to Reviewing the Overall Progress Made in Achieving
the Global Goal on Adaptation’.

URT (2007) ‘National Adaptation Programme of Action (NAPA)’. The United
Republic of Tanzania, Vice President’s Office, Division of Environmnet, Dar es
Salaam.

URT (2017) ‘Climate-Smart Agriculture Guideline’. URL
https://www.kilimo.go.tz/index.php/en/resources/view/climate-smart-agriculture-
guideline

URT (2021) ‘National Climate Change Responce Strategy (2021-2026)’. The United
Republic of Tanzania, Vice President’s Office, Division of Environmnet, Dar es
Salaam.

Vihemaki, H. (2005) ‘Politics of Participatory Forest Conservation: Cases from the
East Usambara Mountains’, The Journal of Transdisciplinary Environmental
Studies 4(2): 1-16.

Vogel, C., S.C. Moser, R.E. Kasperson, and G.D. Dabelko (2007) ‘Linking

Vulnerability, Adaptation, and Resilience Science to Practice: Pathways,

202



Players, and Partnerships’, Global Environmental Change 17: 349—-64.

Watts, M.. and H.. Bohle (1993) ‘The Space of Vulnerability: The Causal Structure of
Hunger and Famine’, Progress in Human Geograthy 17(1): 43-67.

Weichselgartner, J. and I. Kelman (2015) ‘Geographies of Resilience: Challenges
and Opportunities of a Descriptive Concept’, Progress in Human Geography
39(3): 249-67.

Weldegebriel, Z.B. and B.E. Amphune (2017) ‘Livelihood Resilience in the Face of
Recurring Floods: An Empirical Evidence from Northwest Ethiopia’,
Geoenvironmental Disasters 4(1).

Wellstead, A.M., M. Howlett, and J. Rayner (2013) ‘The Neglect of Governance in
Forest Sector Vulnerability Assessments: Structural-Functionalism and
&amp;#8220;Black Box&amp;#8221; Problems in Climate Change Adaptation
Planning’, Ecology and Society 18(3).

Wenger, E. (1998) Communities of Practice: Learning, Meaning, and Identity.
Cambridge: Cambridge University Press.

Werners, S.E. et al. (2013) ‘Thresholds, Tipping and Turning Points for Sustainability
under Climate Change’, Current Opinion in Environmental Sustainability 5(3—4):
334-40.

Westoby, R. et al. (2021) ‘Locally Led Adaptation: Drivers for Appropriate Grassroots
Initiatives’, Local Environment 26(2): 313-9.

Whitfield, S. et al. (2015) ‘Critical Reflection on Knowledge and Narratives of
Conservation Agriculture’, Geoforum 60: 133—42.

Williams, A. (2016) Options for Results Monitoring and Evaluation for Resilience
Building Operations.

Williams, C., A. Fenton, and S. Huq (2015) ‘Knowledge and Adaptive Capacity’,
Nature Climate Change 5: 82-3.

Wing, C., K. Simon, and R.A. Bello-Gomez (2018) ‘Designing Difference in
Difference Studies: Best Practices for Public Health Policy Research’, Annual
Review of Public Health 39: 453—69.

de Wit, S. (2018) ‘A Clash of Adaptations How Adaptation to Climate Change Is
Translated in Northern Tanzania’, in S. Klepp and L. Chavez-Rodriguez (eds) A
Critical Approach to Climate Change Adaptation: Discourses, Policies and
Practices, pp. 37-54. Routledge: London and New York.

Woodcock, K.A. (2002) Changing Roles in Natural Forest Managemnet.

203



Stakeholders’ Roles in the Eastern Arc Mountains, Tanzania. London and New
York: Routledge.

Wooldridge, J.M. (2012) Introductory Econometrics: A Modern Approach (5th ed.).
South-Western; Cengage Learning.

Work, C., V. Rong, D. Song, and A. Scheidel (2019) ‘Maladaptation and
Development as Usual? Investigating Climate Change Mitigation and Adaptation
Projects in Cambodia’, Climate Policy 19(sup1): S47-62.

WWF-France (2019) ‘Lessons Learnt from 10 Years of Restoration of Coastal and
Sub-Montane Tropical Forests: The East Usambara Landscape (Tanzania)'.
Report of WWF-France. https://www.wwf.fr/sites/default/files/doc-2020-
01/202001_Report_10_years_of restoration_of tropical_forests the east usa
mbara_tanzania.pdf.

Yanda, P.Z. and P.K.T. Munishi (2007) Hydrologic and Land Use/Cover Change
Analysis for the Ruvu River (Uluguru) and Sigi River (East Usambara)
Watersheds.

Zhang, Y. et al. (2023) ‘Study on Livelihood Resilience of Rural Residents under the
Rural Revitalization Strategy in Ethnic Areas of Western Sichuan, China’,
Agriculture (Switzerland) 13(10).

Ziervogel, G. et al. (2017) ‘Inserting Rights and Justice into Urban Resilience: A
Focus on Everyday Risk’, Environment and Urbanization 29(1): 123-38.

Ziervogel, G., J. Enqvist, L. Metelerkamp, and J. van Breda (2022) ‘Supporting
Transformative Climate Adaptation: Community-Level Capacity Building and
Knowledge Co-Creation in South Africa’, Climate Policy 22(5): 607-22.

Zinngrebe, Y.M. (2016) ‘Conservation Narratives in Peru: Envisioning Biodiversity in

Sustainable Development’, Ecology and Society 21(2).

204



205



Appendices

Appendix I: Figures for chapter 4
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Figure A1 Breakdown of different income sources of participant and non-participant households before and after

the intervention.
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Figure A2 Climate-smart agricultural technologies practiced on private farms by participant and non-participant

households before and after the intervention.
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Appendix ll: Regression models for chapter 4

Vulnerability context - logistic regression models

1.

Crop pests and diseases

2.

Crop failure from drought

Iteration 0:  log pseudolikelihood = -332.13065
Iteration 1:  log pseudolikelihood = -308.59596 Iteration log pseudolikelihood = -350.64906
Iteration 2:  log pseudolikelihood = -307.89884 Iteration log pseudolikelihood = -291.08853
Iteration 3: log pseudolikelihood = -307.89582 Tteration 2:  log pseudolikelihood = -288.01728
Iteration 4: log pseudolikelihood = -307.89582 Iteration log pseudolikelihood = -288.00015
Iteration 4:  log pseudolikelihood 00014
Logistic regression Number of obs 582
Wald chi2(17) = 42.52 Logistic regression Number of obs = 582
Prob > chi2 = 0.0006 Wald chi2(17) = 97.79
Log pseudolikelihood = -307.89582 Pseudo R2 = 0.0730 Prob > chi2 = 0.0000
Log pseudolikelihood = -288.00014 Pseudo R2 = 0.1787
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Expression Pr(Crop_pests), predict() Expression Pr(Crop_failure_drought), predict()
Delta-method Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Intervall Margin  Std. Err. z P>|z| [95% Conf. Intervall
Time#Participation Time#Participation
00 3843133 .0532953 7.21 0.000 2798564 .4887702 00 8851658 0348662 25.39  0.000 8168293 .9535023
01 3550046 .0348399 10.19 0.000 2867197 4232895 01 888656 .0227734 39.02 0.000 844021 1933291
10 .1215697 .0380376 3.20 0.001 .0470175 .196122 10 4728341 .0555985 8.50 0.000 3638631 .5818052
11 +1652512 0259507 6.37 0.000 .1143888 2161135 11 .5594857 .035678 15.68 0.000 4895582 6294133
Pairwise comparisons of average marginal effects Pairwise comparisons of average marginal effects
Model VCE  : Robust Number of obs = 582 Model VCE  : Robust Number of obs 582
Expression : Pr(Crop_pests), predict() Expression  : Pr(Crop_failure_drought), predict()
dy/dx w.r.t. 1.Time dy/dx w.r.t. 1.Time
Contrast Delta-method Unadjusted Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall dy/dx  Std. Err. [95% Conf. Interval]
0.Time (base outcome) 0.Time (base outcome)
1.Time 1.Time
Participation Participation
lvs @ .0729902 .0761361 -.0762338 .2222141 1vs @ 0831614  .0764929 -.066762 2330847

Note: dy/dx for factor levels is the discrete change from the
base level.

Note: dy/dx for factor levels is the discrete change from the
base level.
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. test 0.Participation = 1.Participation . test 0.Participation = 1.Participation
(1) [Crop_pests]Ob.Participation - [Crop_pests]l.Participation = 0 (1) [Crop_failure_drought]ob.Participation - [Crop_failure_drought]l.Participation = 0
chi2( 1) = 0.23 chi2( 1) = 0.01
Prob > chi2 = 0.6335 Prob > chi2 = 0.9329
3. Soil erosion 4. Livestock diseases
Iteration 0: log pseudolikelihood = -302.76627 Iteration 0: log pseudolikelihood = -199.5302
Iteration 1: log pseudolikelihood = -272.34347 Iteration 1: log pseudolikelihood = -179.98075
Iteration 2:  log pseudolikelihood = -270.54326 Iteration 2:  log pseudolikelihood = -176.46846
Iteration 3: log pseudolikelihood = -270.53749 Iteration 3: log pseudolikelihood = -176.4362
Iteration 4: log pseudolikelihood = -270.53749 Iteration 4:  log pseudolikelihood = -176.43616
Iteration 5: log pseudolikelihood = -176.43616
Logistic regression Number of obs = 582
Wald chi2(17) = 56.79 Logistic regression Number of obs 582
Prob > chi2 = 0.0000 Wald chi2(17) 55.90
Log pseudolikelihood = -270.53749 Pseudo R2 = 0.1064 Prob > chi2 0.0000
Log pseudolikelihood = -176.43616 Pseudo R2 = 0.1157
Robust
Soil_erosion Coef.  std. Err. 2 Pez| [95% Conf. Intervall Robust
Livestock_diseases Coef.  Std. Err. 2 Pz [95% Conf. Interval
1.Time | -1.779429  .518756  -3.43 0.001  -2.796172 -.7626863
1.Participation -.230897  .2950382 -0.78  0.434 -.8091613 .3473672 1.Time -1.608984  .7333084  -2.19 0.028 -3.046242  -.1717262
1.Participation .0234963  .3819659 0.06  0.951 -.725143 7721357
Time#Participation
11 6872045  .5565805 1.23  0.217 -.4036732 1.778082 Time#Participation
11 .6302825  .7792134 0.81 0.419  -.8969477  2.157513
HH_size .1333876  .064523 2.07 0.039 .0069248 2598505
Working_age C.090677  .115316  -0.79 0.432  -.3166922  .1353382 HH_size .0537891  .0953137 0.56 0.573  -.1330223  .2406004
Working_age .081748  .1474238 0.55 0.579  -.2071974  .3706934
Gender
Male -.2531164  .2648325 -0.96  0.339 -.7721785 .2659458 Gender
Male .0108591  .3295463 0.03 0.974  -.6350398  .6567579
HH_head
Male headed HHs .2695082  .3016999 0.89 0.372  -.3218127  .8608291 HH_head
Male headed HHs .1753789  .389274 0.45 0.652  -.5875842 .938342
Wealth_ranking
Average 0589931  .2377419 0.25 0.804  -.4069724 .5249586 Wealth_ranking
Better off -.5297883  .4545879  -1.17 0.244  -1.420764  .3611876 Average -4911313 3238329 1.52 0,129 -.1435694  1.125832
Better off -.4850948  .5825964  -0.83  0.405  -1.626963  .6567732
Land .0548221 0343599 1.60  0.111 -.012522  .1221663
Education | -.0811907 .0377421  -2.15  0.31 .1551638  -.0072175 Land -0788796 0383597 2.06  0.040 -0036959 1540634
Education .019848  .0538368 0.37 0.712  -.0856702  .1253662
Born_village
Yes .2240552  .247543  0.91 0.365  -.2611201  .7092305 Born_village
Yes .5859324  .3206545 1.83  0.068  -.0425389  1.214404
Has_electricity
Yes | -.2524768  .2541502  -0.99 0.321  -.7506021  .2456484 Has_electricity
Yes -.7584532  .3460038  -2.19 0.028  -1.436608 -.0802982
Has_mobile N
Yes .7486597  .2695151 2.78  0.005 .2204199 1.2769 Has_mobile
Yes .0276288  .3614842 0.08 0.939  -.6808673  .7361249
Has_transport ot .
Yes .5315342 3138777 1.69 0.090  -.0836547  1.146723 as_transpor
Yes 1.175233  .356047 3.30  0.001 .4773939  1.873073
Has_good_house ; o
as_good_house
Y -.0865934  .3213078  -0.27 0.788 -.716345  .5431582
s Yes -.0001583  .4408365  -0.20 0.838 -.954182  .7738654
Inproved_water_source
Yes -.2930059  .2492459  -1.18 0.240  -.7815189 195507 Improved_water_source
; 233315 ‘5253916 2'37 a.ala ; 254248 ;123853 Yes -.0432573  .2964186 -0.15  0.884 -.6242271 .5377125
n -1, . 2. . -2, -
-cons _cons -3.15278  .8018044  -3.93 0.000  -4.724287 -1.581272
Measures of Fit for logit of Soil_erosion Measures of Fit for logit of Livestock_diseases
Log-Lik Intercept Only: -302.766 Log-Lik Full Model: ~270.537 :Tg;;;k Intercept Only: ';:zzig t:?;';:* Full Model: ’llz'gi
D(550): 541.075 LR(17): 64.458 Prob > LR: o 000
Prob > LR: 0.000 McFadden's R2: 0.116 McFadden's Adj R2: -0.045
McFadden's R2: 0.106 McFadden's Adj R2: 0.001 Maximum Likelihood R2: 0.076 Cragg & Uhler's R2: 0.154
Maximum Likelihood R2: 0.105 Cragg & Uhler's R2: 0.162 McKelvey and Zavoina's R2: 0.223 Efron's R2: 0.094
McKelvey and Zavoina's R2: 0.199 Efron's R2: 0.113 Variance of yx: 4.231 Variance of error: 3.290
Variance of yx: 4.110 Variance of error: 3.290 Count R2: 0.899 Adj Count R2: 0.063
Count R2: 0.787 Adj Count R2: 0.008 :ig’ 3“:';;2 ’;igf“’ “:g'zﬁ
AIC: 1.040 605.075 : : : )
BIC: -2960.484 43.772
Predictive margins Number of obs = 582 Predictive margins Number of obs = 582
Model VCE  : Robust Model VCE  : Robust
Expression : Pr(Soil_erosion), predict() Expression : Pr(Livestock_diseases), predict()
Delta-method Delta-method
Wargin  Std. Err. P 195% Conf. Intervall Margin  Std. Err. 2 P>z| [95% Conf. Interval
Tine#Participation Time#Participation
00 3432875 0542436 6.3 0.000 2369721 2496029 00 .1527449  .0400066 3.82  0.000 .0743335  .2311563
01 .2964692 0323977 9.15  0.000 .232971  .3599675 3 ; ‘;zzzgji ;2;:;2: i'ji :‘:g: ‘1:;:;:Z aéi:;i:
10 .0879126  .0331382 2.65 0.008 022963 .1528622 i1 0688061 0171716 ao1 o000 351504 1024618
11 .1302353 0230143 5.66 0.000 .0851281  .1753425 . . ) . .
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Pairwise comparisons of average marginal effects

Model VCE  : Robust Number of obs = 582
Expression  : Pr(Soil_erosion), predict()
dy/dx w.r.t. i 1.Time
Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall

0.Time (base outcome)
1.Time
Participation

1vs @ .0891409  .0728619 -.0536659  .2319477

Note: dy/dx for factor levels is the discrete change from the
base level.

Pairwise comparisons of average marginal effects

Model VCE  : Robust Number of obs =

Expression  : Pr(Livestock_diseases), predict()

dy/dx w.r.t. : 1.Time
Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall

0.Time (base outcome)
1.Time
Participation

1vs 0 .0278951 0528566 -.075702  .1314922
Note: dy/dx for factor levels is the discrete change from the

base level.

. test 0.Participation = 1.Participation

. test @.Participation = 1.Participation

(1) [Soil_erosion]@b.Participation - [Soil_erosion]l.Participation = @ (1) [Livestock_diseases]Ob.Participation - [Livestock_diseases]l.Participation = @
chi2( 1) = 0.61 chi2( 1) = 0.00
Prob > chi2 = 0.4339 Prob > chi2 = 0.9509
5. Getting poor price for produce 6. lliness and/or family problems
Iteration 0: log pseudolikelihood = -403.06795
Iteration 0: log pseudolikelihood = -402.91667 Iteration 1:  log pseudolikelihood = -386.57828
Iteration 1: log pseudolikelihood = -382.53261 Iteration 2:  log pseudolikelihood = -386.53481
Iteration 2:  log pseudolikelihood = -382.48289 Tteration 3:  log pseudolikelihood = -386.5348
Iteration 3:  log pseudolikelihood = -382.48289 Logistic regression Number of obs _ sa2
Wald chi2(17) - 31.13
Logistic regression Number of obs = 582 Prob > chiz S e.e1e3
Wald chi2(17) = 36.82 Log pseudolikelihood = -386.5348 Pseudo R2 0.0410
Prob > chi2 = 0.0036
Log pseudolikelihood = -382.48289 Pseudo R2 = 0.0507
Robust
Illness Coef. std. Err. 2 ez [95% Conf. Intervall
Robust
Getting_Poor_price Coef. Std. Err. 2 Pe|z| [95% Conf. Intervall t.Tine | -.2675868  .3229355  -0.83  0.407  -.9005287 (365355
1.Participation | -.0248653  .271127  -0.09 0.927  -.5562644  .5065338
1.Time .3039061  .3287156 0.92  0.355  -.3403645  .9481768 Tine#Participation
1.Participation | -.3629469  .273096  -1.33 ©.184  -.8982052  .1723114 11 ..2173586  .3762695  -8.586 0.563  -.9548333 520116
Time#Participation HH_size .0845015 0501926 1.68 0.092  -.0138742  .1828773
11 .1863026  .3805259 0.49 0.624  -.5595144  .9321196 Working_age | -.0597733  .0935964  -0.64 0.523  -.2432188  .1236723
HH_size .104027  .0511271 2.03  0.042 .0038198 2042342 Gender
Working_age | =-.1647784  .0933727  -1.76 ©0.078  -.3477855 .0182286 Mate -1584715 2128191 0.74 0.456  -.2586464  .5755893
HH_head
Gender Male headed HHs .4124827  .2571251 1.60 0.109  -.0914732  .9164386
Male -.024421  .2110243  -0.12 0.908 -.438021 .389179
Wealth_ranking
HH_head Average -.2231029 .1891169  -1.18 0.238  -.5037652  .1475595
Male headed HHs -.0147628  .2530358  -0.06 ©0.953  -.5107039  .4811782 Better off -.4945265 .3371175  -1.47 0.142  -1.155265  .1662116
Wealth_ranking Land .0439966 0298405 1.47 0.140  -.0144896  .1024828
Average .2172027 .1896789 1.15 0.252 -.1545611 .5889666 Education -.0230531 .0300422 -0.77 0.443 -.0819347 .0358284
Better off .0822511  .3422329 0.24 0.810 -.588513  .7530152
Born_village
Yes .165351  .1938738 0.85 0.394  -.2146347  .5453368
Land .1160165  .0391416 2.96  0.003 .0393004  .1927327
Education | -.0501911 .0301809  -1.66 0.096  -.1093447  .0089625 Has_electricity
Yes -.2358681  .1969752  -1.20 0.231  -.6219325  .1501962
Born_village
Yes -.3233541  .1932188  -1.67 0.094 -.702056  .0553477 Has_mobile
Yes -.1273076 .2098759 -0.61 0.544 -.5386569 .2840417
Has_electricity
Yes 067204 .2008427 0.33  0.738  -.3264404 .4608484 Has_transport
Yes .076603  .2610283 0.20  0.769  -.435003 588209
Has_mobile
Has_good_house
Yes -2716524 2143188 1.27 0.205  -.1484048 -6917095 Yes -.5400388  .2812737  -1.92 0.055  -1.091325  .0112476
Has_transport Inproved_water_source
Yes .1687531  .2589963 0.65 0.515  -.3388702  .6763764 Yes -.1030671  .187754  -1.03 0.302  -.5619581  .1740238
_cons .4686761  .4548538 1.03 0.303  -.422821  1.360173
Has_good_house
Yes -.0806725  .268401  -0.30 0.764  -.6067288  .4453837
Improved_water_source
Yes .0954828 1875183 0.51 0.611  -.2720462  .4630118
_cons | -.3052773  .4413167  -0.69 0.489  -1.170242  .5596875
Measures of Fit for logit of Getting_Poor_price Measures of Fit for logit of Illness
Log-Lik Intercept Only: -402.917 Log-Lik Full Model: -382.483 Log-Lik Intercept Only: -403.068 Log-Lik Full Model: -386.535
D(550): 764.966 LR(17): 40.868 D(s550): 773.070 LR(17): 33.066
Prob > LR: 0.001 Prob > LR: 0.011
McFadden's R2: 0.051 WcFadden's Adj R2: _e.029 McFadden's R2: 0.041 McFadden's Adj R2: -0.038
Maximum Likelihood R2: 0.068 Cragg & Uhler's R2: 0.090 Maxinun Likelihood R2: 0.055 Cragg & Unler's R2: 0.074
McKelvey and Zavoina's R2: 0.090 Efron's R2: 0.067 CCKelvey a:d Zzavoina's R2: ::;3 Sfrcn N Rz'f ::::
ariance of yx: . ariance of error: .
Variance of yx: 3.615 Variance of error: 3.290 = Y *
o o 508 oo Ra o 154 Count R2: 0.598 Adj Count R2: 0.167
ount Rz . J count Re: . AIC: 1.438 837.070
AIC: 1.424 AICkn: 828.966 ., 2728, 489 75. 164
BIC: -2736.593 BIC': 67.362
Predictive margins Number of obs = 582 Predictive margins Number of obs = 582
Model VCE Robust Model VCE Robust
Expression Pr(Getting_Poor_price), predict() Expression Pr(Illness), predict()
Delta-method Delta-method
Margin  Std. Err. z  P>z| [95% Conf. Intervall Wargin  Std. Err. . ezl [95% Conf. Intervall
Tine#Participation Time#Participation
00 .4884263  .0550051 8.88  0.000 .3806182  .5962345 P 00 5374012 0554907 068 0.000 4286415 646161
01 .4039223  .0340104  11.88  0.000 .3372631 4705815 . : . : : .
10 5600495  .0543073  10.31  0.000 .4536091  .6664899 01 -5314389 0358913 14.81  0.000 -4610932 6017846
11 .5185074  .0364724  14.22  0.000 .4470228  .5899921 1e -4730535 0538243 8.79  0.000 +3675599 5785472
11 .4155241 035556  11.69  0.000 .3458357  .4852125
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Pairwise comparisons of average marginal effects Pairuise comparisons of average marginal effects
Model VCE  : Robust Number of obs = 582 Model VCE  : Robust Number of obs B 582
Expression i Pr(Getting_Poor_price), predict() Expression i Pr(Illness), predict()
dy/dx w.r.t. : 1.Time dy/dx w.r.t. : 1.Time
Contrast Delta-method Unadjusted Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall dy/dx - std. Err. [95% Conf. Intervall
0.Time (base outcome) 0.Time (base outcome)
1.Time 1.Time
Participation Participation
1vs @ 0429619 .0890019 -.1314787 .2174025 tvs o 0515671 0899096 2277866 1246524
Note: dy/dx for factor levels is the discrete change from the Note: dy/dx for factor levels is the discrete change from the
base level.
base level.
test 0.Participation = 1.Participation test 0.Participation = 1.Participation
(1) [Getting_Poor_pricel@b.Participation - [Getting_Poor_price]l.Participation = 0 (1) [Illness]ob.Participation - [Illness]l.Participation = 0
chi2( 1) = 1.77 chi2( 1) = 0.01
Prob > chi2 =  0.1838 )
Prob > chi2 = 0.9269
7. Land shortage 8. Transportation problems
Iteration 8: log pseudolikelihood = -356.70123 Tteration 0:  log pseudolikelihood = -318.77869
Iteration 1:  log pseudolikelihood = -342.27161 Iteration 1:  log pseudolikelihood = -273.07073
Tteration log pseudolikelihood = -342.05151 Iteration 2:  log pseudolikelihood = -269.57329
Iteration log pseudolikelihood = -342.05127 Iteration 3: log pseudolikelihood = -269.54072
Iteration log pseudolikelihood = -342.05127 Iteration 4:  log pseudolikelihood = -269.54067
Iteration 5: log pseudolikelihood = -269.54067
Logistic regression Number of obs = 582
Wald chi2(17) - 30.53 Logistic regression Number of obs = 582
Prob > chi2 - 0.0227 Wald chi2(17) = 86.81
Log pseudolikelihood = -342.05127 Pseudo R2 0.0411 Prob > chi2 = 0.0000
Log pseudolikelihood = -269.54067 Pseudo R2 = 0.1545
Robust
Land_shortage Coef.  Std. Err. z P>|z| [95% Conf. Intervall Robust
Transport_issues Coef. std. Err. 2 Pez| [95% Conf. Intervall
1.Time .2360296  .3517925 0.67 0.502  -.4534709  .9255302 -
1.Participation -.0557411  .2961657 -0.19 0.851  -.6362152 .5247329 1.Time | -2.322417 5248218  -4.43  0.000  -3.351049  -1.293785
1.Participation | -.1399851  .278111  -0.50 0.615  -.6850726  .4051024
Time#Participation Tinesp )
11 -.2136747  .408171  -0.52 0.601  -1.013675  .5863257 ime#Participation
11 .5405435  .5852165 0.92 0.356  -.6064598  1.687547
HH_size .0914554  .055086 1.66 ©0.097  -.0165111  .1994219 " 0547920 0626505 0.87  0.382 0679908 1775857
size . . . . - .
Working_age | -.0980035  .1013752  -0.97 0.334  -.2966953  .1006882 -
Working_age .0020901  .1147735 0.02 0.985  -.2228618 .227042
Gender
Mal 0191527  .2183897 0.09 0.930 4088832 4471886 Gender
ate . . . . o . Male .2410384  .2514184 0.96 0.338 -.2517326 7338093
HH_head HH_head
Male headed HHs 0685462 .2734408 0.25 0.802  -.4673879  .6044802 Male headed Hits 1319595 .3100236 0.41 0.679  -.4933152  .7572343
Wealth_ranking Wealth._ranking
Average .0155068  .2037214 0.08 0.939  -.3837798  .4147934 Average 0777859 2369262 0.33  0.743 386581 5421527
Better off --3018118  .3771151  -0.80 0.424  -1.040944 -4373203 Better off .2795147  .4313699 0.65 0.517  -.5659547  1.124984
Land | -.0235819  .0377589  -0.62 0.532  -.0975879  .0504241 Land .0646833 0330237 1.96  0.050 -.000042  .1204086
Education -0476326  .033294 1.43 0.153  -.0176225  .1128877 Education | -.0696729  .0355647  -1.96 ©0.050  -.1393784  .0000325
Born_village Born_village
Yes .188883  .2060897 0.92 0.359  -.2150454  .5928113 Yes 1086533 .2348225 0.46 ©0.644  -.3515003  .5688969
Has_electricity Has_electricity
Yes -.3413239  .2089894  -1.63 0.102  -.7509357  .0682879 Yes -.1121105 .2490723  -0.45 0.653  -.6002833  .3760623
Has_mobile Has_mobile
Yes .8586708  .2408193 3.57  0.000 .3866736  1.330668 Yes .5768281  .2772009 2.08  0.037 .0335243  1.120132
Has_transport Has_transport
Yes .0224132  .2837392 0.08 0.937  -.5337054  .5785319 Yes .4645453  .3019065 1.54 0.124  -.1271807  1.056271
Has_good_house Has_good_house
Yes -.4604205 .2861316  -1.61 0.108  -1.021228  .1003872 Yes -.3076899  .2906906  -1.06 0.290  -.8774331  .2620533
Improved_water_source Improved_water_source
Yes .2363478 2015792 1.17  0.241  -.1587401  .6314357 Yes -.3634318  .2450449  -1.48 0.138 -.843711  .1168473
_cons | -1.648593  .4903786  -3.36 0.001  -2.609717 —.6874684 _cons | -.7904195  .5132836  -1.54 ©0.124  -1.796437  .2155979
Measures of Fit for legit of Land_shortage Measures of Fit for logit of Transport_issues
Log-Lik Intercept Only: -356.701 Log-Lik Full Model: -342.051 Log-Lik Intercept Only: -318.779 Log-Lik Full Model: -269.541
D(550): 684.103 LR(17): 29.300 D(550): 539.081 LR(17): 98.476
Prob > LR: 0.032 Prob > LR: 0.000
McFadden's R2: 9.041 McFadden's Adj R2: _0.049 McFadden's R2: 0.154 McFadden's Adj R2: 0.054
Maximum Likelihood R2: 0.049 Cragg & Uhler's R2: 8. 069 Maximum Likelihood R2: 0.156 Cragg & Uhler's R2: 0.234
McKelvey and Zavoina's R2: 0.076 Efron's R2: 0.045 CCK‘?“” a:“ Zavoina's R2: :'é_‘;i 5"‘,’” s Rz; g;:;
Variance of yx: 3.559 Variance of error: 3.290 cam:ngi of yk: 414 A:rlzncetuRzerrur. 3290
ount R2: . j Count R2: .
Count R2: 0.698 Adj Count R2: 0.000
AIE 120 “i " 748, 105 ALC: 1.036 ALCx 603.081
) . *n ) BIC: -2962.477 BIC': 9.754
BIC: -2817.456 BIC 78.930
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Predictive margins Number of obs = 582 Predictive margins Number of obs = 582
Model VCE  : Robust Model VCE Robust
) . Expression Pr(Transport_issues), predict()
Expression Pr(Land_shortage), predict() P P P
Delta-method
Delta-method Margin  Std. Err. z P>|z| [95% Conf. Intervall
Margin  Std. Err. 2 Ps|z| [95% Conf. Intervall
Time#Participation
Tine#Part ) 00 .4034811 0543041 7.43  0.000 .297047  .5099152
ime#Participation 01 .3721734  .0348025  10.69  0.000 .3039618 .440385
[ -3019373  .0515693 5.85  0.000 -2008633  .4030113 10 .0682734  .0292302 2.34  0.020 .0109832  .1255636
01 .2908706  .0316504 9.19 0.000 .2288369 .3529044 11 .0976137  .0207162 4.71  0.000 .e570107 1382167
10 .3511441 .0518033 6.78 0.000 .2496115 .4526767
11 .2952817 .032776 9.01 0.000 .2310418 .3595215
Pairwise comparisons of average marginal effects Pairwise comparisons of average marginal effects
Model VCE Robust Number of obs = 582 Model VCE : Robust Number of obs = 582
Expression Pr(%and_shortage). predict() Expression Pr(Transport_issues), predict()
dy/dx w.r.t. : 1.Time dy/dx w.ret. i 1.Time
Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall Contrast Delta-method Unadjusted
dy/dx  Std. Err. [95% Conf. Intervall
0.Time (base outcome)
0.Time (base outcome)
1.Time
Participation 1.Time
1vs @ —-.0447957 .0835439 -.2085388 .1189474 Participation
1vs @ .060648  .0707161 -.077953 .199249
Note: dy/dx for factor levels is the discrete change from the

base level.

Note: dy/dx for factor levels is the discrete change from the
base level.

. test @.Participation = 1.Participation

(1) [Land_shortage]@b.Participation - [Land_shortage]l.Participation = 0@

chi2( 1) = 0.04
Prob > chi2 = 0.8507

test 0.Participation = 1.Participation

(1) [Transport_issues]@b.Participation - [Transport_issues]l.Participation

chi2( 1) = 0.25
Prob > chi2 = 0.6147

9. Lack of information

and/or understanding

10. Lack of tools and/or equipment

Iteration 0:  log pseudolikelihood = -290.67883 Iteration 8: log pseudolikelihood = -279.20336
Iteration 1:  log pseudolikelihood = -275.28893 Iteration 1:  log pseudolikelihood = -255.23553
Iteration 2:  log pseudolikelihood = -274.71642 Iteration 2:  log pseudolikelihood = -253.67184
Iteration 3: log pseudolikelihood = -274.71387 Iteration 3: log pseudolikelihood = -253.66744
Iteration 4:  log pseudolikelihood = -274.71387 Iteration 4:  log pseudolikelihood = -253.66744
Logistic regression Number of obs - 582 Logistic regression Number of obs = 582
Wald chi2(17) - 31.37 Wald chi2(17) - 48.87
Prob > chi2 = 0.0180 Prob > chi2 = 0.0001
Log pseudolikelihood = -274.71387 Pseudo R2 - 0.0549 Log pseudolikelihood = -253.66744 Pseudo R2 = 0.0915
Robust Robust
Lack_info Coef.  Std. Err. z P>|z| [95% Conf. Intervall Lack_tools Coef.  std. Err. z P>|z]| [95% Conf. Intervall
1.Time | -.8508488 .4175531  -2.04 0.042  -1.669238 -.0324597 1.Time | -.1262797 .4413752  -0.29 0.775  -.9913503  .7387999
i.participation | -.1899737 .3040571  -0.62 0.532  -.7859147  .4059673 1.Participation .6074748  .3243268 1.87  0.061  -.0281941  1.243144
Time#Participation Time#Participation
11 3201882 .482017 0.66  0.507  -.6245477  1.264924 11 -.9984471  .5172218  -1.93 0.054  -2.012183 .015289
HH_size 06255 0680681 0.92 ©0.358  -.0708611 1959611 HH_size .0226514 0676952 0.33  0.738  -.1100288  .1553315
Working_age | -.1766382 .1206185  -1.46 0.143  -.4130462  .8597698 Working_age | -.0546516  .1263845  -0.43  0.665  -.3023607  .1930575
Gender Gender
ate 0513701 .2608478 0.20  0.844  —.4508821 5626224 Male -.0127836  .2631987  -0.05 0.961  -.5286436  .5030765
HH_head HH_head
Mate headed HiHs 4092144 3121465 131 0.190  -.2025815 102101 Male headed HHs .4747429 3162922 1.50  0.133  -.1451784  1.004664
Vealth_ranking Wealth_ranking
Average .3930478  .2325647 1.69 0.091  -.0627707  .8488663 Average -5600217  .2458824 2.31 0.021 -087101  1.050942
Better off -.7163109  .5262771  -1.36 0.173  -1.747795  .3151733 Better off --547797  .5400458  -1.01  0.311  -1.608031  .5124374
Land 0325626  .0373982 0.87 0.384 -.0407365 .1058618 cd ta"d ':2;;;;; ‘:;:33;: :':Z :‘;i: "::;:2; ;;:i::
Education -.03134  .0389737  -0.80 0.421 .107727 .045047 ucation . . : . - :
Born_village
Born_vitlage ¥ 2607515 .2498935 1.04  0.207 2200308 7505338
es . . . . - .
Yes -.0372192  .2385413  -0.16 0.876  -.5047516  .4303131
H lectricit Has_electricity
as_electricity Yes -.5546428 .2827117 -1.96 0.050 -1.108747 -.0005381
Yes -.1302455  .254265  -0.51 0.608  -.6285958  .3681047
" bit Has_mobile
as-mobite Yes .2063181  .2695584 0.77 0.444  -.3220067  .7346428
Yes .6129432 2705844 2.27  0.023 .0826074  1.143279
Has_transport
Has_transport Yes .249417  .3450616 0.72  0.470  -.4268913 .9257254
Yes -.2691046  .3443475  -0.78 0.435  -.0440133  .4058041
Has_good_house
Has_good_house Yes -.3662072  .3094803  -1.18 0.237  -.9727775 .240363
Yes .105723  .3279738 0.32 0.747  -.5370938  .7485398
Improved_water_source
Improved_ water_source Yes -.4814705  .2575084  -1.87 0.062  -.9861776  .0232367
Yes -.1161573  .2381766  -0.49  0.626  -.5829749  .3506603 _cons | -1.770761  .5634737  -3.14 0.602  -2.875089 -.6663128
_cons | -1.485928  .6073999  -2.45 0.014 -2.67641  -.295446
Measures of Fit for logit of Lack_info Measures of Fit for logit of Lack_tools
Log-Lik Intercept Only: -290.679 Log-Lik Full Model: -274.714 Log-Lik Intercept Only: -279.203 Log-Lik Full Model: -253.667
D(550): 549.428 LR(17): 31.930 D(550): 507.335 LR(17): 51.072
Prob > LR: 0.015 Prob > LR: 0.000
McFadden's R2: 0.055 McFadden's Adj R2: -0.055 McFadden's R2: 0.091 McFadden's Adj R2: -0.023
Maximum Likelihood R2: 0.053 Cragg & Uhler's R2: 0.085 Maximum Likelihood R2: 0.084 Cragg & Uhler's R2: 0.136
McKelvey and Zavoina's R2: 0.107 Efron's R2: 0.054 CCK?“” a'f“’ Zavoina’s R2: :';:: Sfr‘?" s Rz'f :'g:;
Variance of yx: 3.683 Variance of error: 3.290 ariance of yx: : ariance of error: :
Count R2: o 801 Adi Count R2: 0. 000 Count R2: 0.823 Adj Count R2: 0.046
ate : 1 ose A1é : 613 428 ALC: 0.982 AIC#n: 571.335
! : i : BIC: -2994.224 BIC': 57.158
BIC: -2952.131 BIC': 76.300
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Predictive margins Number of obs = 582 Predictive margins Number of obs = 582
Model VCE Robust Model VCE  : Robust
Expression Pr(Lack_info), predict() Expression  : Pr(Lack_tools), predict()
Delta_method Delta-method
Margin  Std. Err. - [95% Conf. Intervall Margin  Std. Err. 2 Pelz| [95% Conf. Intervall
Time#Participation Tine#Participation
00 2693731 0495676 s.43  0.000 1722224 3665238 00 .1699553  .0382652 4.44  0.000 0949568 .2449537
: : : : : : 01 ©2670192  .0314507 8.49  0.000 2053769 3286615
o1 +2350802 0294148 7.99  0.000 -1774282 -2027322 10 .1535697  .041775 3.68  0.000 0716922 .2354472
1o -139587 0381389 3.66  0.000 -0648362 +2143378 11 .1106898  .0239518 4.62  0.000 0637451  .1576344
11 .155491  .0263525 5.90 ©0.000 .1038411 .2071409
Pairwise comparisons of average marginal effects Pairwise comparisons of average marginal effects
Model VCE Robust Number of obs - 582 Model VCE : Robust Number of obs = 582
: : : E : Pr(Lack_tools), ict
Expression : Pr(Lack_info), predict() xpression r(,a( _tools), predict()
N dy/dx w.r.t. : 1.Time
dy/dx w.r.t. : 1.Time
Contrast Delta-method Unadjusted
Contrast Delta-method Unadjusted dy/dx  Std. Err. [95% Conf. Interval]
dy/dx Std. Err. [95% Conf. Intervall
0.Time (base outcome)
0.Time (base outcome)
1.Time
1.Time Participation
P : 1vs 0 -.1399439 .0668622 -.2709914 -.0088964
Participation
lvso -0501969 0712721 --0894939 -1898876 Note: dy/dx for factor levels is the discrete change from the
base level.
Note: dy/dx for factor levels is the discrete change from the
base level.
test 0.Participation = 1.Participation test 0.Participation = 1.Participation
(1) [Lack_infol@b.Participation - [Lack_info]l.Participation = 0 ( 1) [Lack_tools]@b.Participation - [Lack_tools]l.Participation = 0@
chi2( 1) = 0.39 chi2( 1) = 3.51
Prob > chi2 = 0.5321 Prob > chi2 = 0.0611
11. Sensitivity — food shortage 12. Sensitivity — water shortage
DIFFERENCE-IN-DIFFERENCES WITH COVARIATES DIFFERENCE-IN-DIFFERENCES WITH COVARIATES
DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582 Number of observations in the DIFF-IN-DIFF: 582
Before After Before After
Control: 84 84 168 Control: 84 84 168
Treated: 207 207 414 Treated: 207 207 414
201 291 201 291
Report - Covariates and coefficients: Report - Covariates and coefficients:
v bl Coeff. std. Err. t P>|t
Variable(s) Coeff. Std. Err. t P>t ariable(s) o€ rr >t
HHsi 0.097 0.056 1.731 0.084 HH_size -0.008 0.052 -0.152 0.879
-size : ' : : Working_age -0.010 0.102 -0.099 | 0.921
Working_age -0.142 0.105 -1.349 0.178 Gender -0.027 0.197 -0.140 0.889
Gender -0.049 0.241 -0.203 | 0.840 HH_head 0.082 0.262 0.315 0.753
HH_head 0.168 0.318 0.528 0.598 Wealth_ran~g 0.033 0.171 0.193 0.847
Wealth_ran~g -0.459 0.171 -2.689 | 0.007 Land _9.025 0.028 _o.863 | 0.388
Land 0.027 0.035 0.779 0.437 Education -0.040 0.031 -1.286 | 0.199
Education -0.048 0.038 -1.273 0.203 Born_village 0.103 0.211 0.489 0.625
Born_village 0.413 0.222 1.866 0.063 Has_electr~y ~0.059 0.204 ~0.289 0.773
Has_electr~y -0.136 0.234 -0.580 0.562 Has_mobile 0.028 0.239 0.116 0.908
Has_mobile 0.249 0.241 1.034 0.302 Has_transp~t 0.015 0.245 0.060 0.952
Has_transp~t -0.174 0.292 -0.596 0.552 Has_good_h~e 0.023 0.260 0.088 0.930
Has_good_h~e 0.311 0.294 1.057 0.291 Improved_w~e 0.087 0.194 0.449 0.654
Improved_w~e -0.036 0.216 -0.165 0.869
Outcome var. Wate~ge S. Err. It P>|t|
Outcome var. Food_~e S. Err. It P>t
Before
Before Control 2.440
Control 4.724 Treated 2.481
Treated 5. 140 . Diff (T-C) 0.041 0.328 0.12 0.901
Diff (T-C) 0.416 0.404 1.03 0.304 After
Control 1.077
After
Control 1.753 Treated 1.277
: Diff (T-C) 0.200 0.266 0.75 0.452
Treated 1.730
piff (T-0) -0.023 | 0.232 0.10 0.923 Diff-in-Diff 0.159 0.421 0.38 0.705
Diff-in-Diff -0.439 | 0.462 0.95 0.343 R-square: 0.9
* Means and Standard Errors are estimated by linear regression
R-square: 0.33 *xRobust Std. Errors
* Means and Standard Errors are estimated by linear regression *xInference: sk p<0.01; ** p<0.05; * p<0.1
*xRobust Std. Errors
skInference: sk p<0.01; % p<0.05; * p<0.1
Measures of Fit for regress of __000001 Measures of Fit for regress of __000001
Log-Lik Intercept Only: -1464.225 Log-Lik Full Model: -1345.569 Log-Lik Intercept Only: -1283.958 Log-Lik Full Model: -1257.436
D(565): 2691.138 LR(16): 237.312 D(565): 2514.872 LR(16): 53.044
Prob > LR: 0.000 Prob > LR: 0.000
R2: 0.335 Adjusted R2: 0.316 R2: 0.087 Adjusted R2: 0.061
ALC: 4.682 AIC#n: 2725.138 :iz' wa:.izg :igf”' zs:z'zz
BIC: -905.917 BIC': -135.448 i B ) ) i
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Livelihood resilience - linear regression models

1. Buffer capacity - trees ownership

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. std. Err. t P>|t|
HH_size 2.923 1.803 1.621 0.106
Working_age -7.656 2.885 -2.654 | 0.008
Gender 14.131 7.793 1.813 0.070
HH_head -8.617 5.149 -1.674 0.095
Wealth_ran~g 10.411 5.429 1.918 0.056
Land 4.401 1.679 2.621 0.009
Education -0.555 1.122 -0.495 0.621
Born_village -1.053 6.580 -0.160 0.873
Has_electr~y 4.124 6.681 0.617 0.537
Has_mobile 3.613 4.854 0.744 0.457
Has_transp~t 2.361 14.349 0.165 0.869
Has_good_h~e 0.868 6.697 0.130 0.897
Improved_w~e 9.323 7.694 1.212 0.226
Outcome var. Trees s. Err. It P>[t|
Before

Control -11.576

Treated -8.378

Diff (T-C) 3.198 5.964 0.54 0.592
After

Control -1.381

Treated -4.127

Diff (T-C) -2.745 12.035 0.23 0.820
Diff-in-Diff -5.944 13.374 0.44 0.657
R-square: 0.08

* Means and Standard Errors are estimated by linear regression
**Robust Std. Errors
sxInference: kx p<0.01; #x p<0.05; % p<0.l

2. Buffer capacity - livestock ownership

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. std. Err. t P>t|
HH_size 0.064 0.800 0.424
Working_age 0.332 1.962 0.050
Gender -0.629 -2.044 | 0.041
HH_head -0.699 -2.196 | 0.028
Wealth_ran~g 0.511 2.391 0.017
Land 0.083 1.382 0.167
Education -0.088 -3.058 | 0.002
Born_village 0.135 0.540 0.589
Has_electr~y -0.141 -0.536 | 0.592
Has_mobile 0.046 0.223 0.824
Has_transp~t 0.896 1.929 0.054
Has_good_hwe -0.843 -1.985 | 0.048
Improved_u~e -0.159 -0.742 | 0.458
Outcome var. ‘ Lives~k ‘ s. Err. ‘ 1t P>t
Before

Control 0.449

Treated 0.681

Diff (T-C) 0.232 0.260 0.89 0.373
After

Control 0.564

Treated 0.888

Diff (T-C) 0.324 0.349 0.93 0.354
Diff-in-Diff 0.092 0.447 0.21 0.836
R-square:  0.13

+ Means and Standard Errors are estimated by linear regression
+xRobust Std. Errors
sxInference: #+* p<0.01; ** p<0.05; * p<0.1

Measures of Fit for regress of __000001
Measures of Fit for regress of __000001
. . Log-Lik Intercept Only: -1433.574 Log-Lik Full Model: -1393.59
Log-Lik Intercept Only:  -3354.809 Log-Lik Full Model: -3330.404 . .
D(565): 6660.808 LR(16): 48.810 D(565): 2787.192 LR(16): 79.93
Prob > LR: 0.000 Prob > LR: 0.0¢
R2: 0.080 Adjusted R2: 0.054 R2: 0.128 Adjusted R2: 0.1¢
AIC: 11.503 AICkn: 6694.808 AIC: 4.847 AICkn: 2821.19
BIC: 3063.752 BIC': 53.053 BIC: _809.864 BIC': 21.90
3. Buffer capacity - crop diversification 4. Buffer capacity - total income
DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582 Number of observations in the DIFF-IN-DIFF: 582
Before After Before After
Control: 84 84 168 Control: 84 84 168
Treated: 207 207 414 Treated: 207 207 414
291 291 291 291
Report - Covariates and coefficients: Report - Covariates and coefficients:
Variable(s) Coeff. Std. Err. t P>|t| Variable(s) Coeff. Std. Err. t P>|t|
HH_size 0.015 0.072 0.206 0.837 HH_size 4.645 12.198 0.381 0.704
Working_age 0.187 0.129 1.452 0.147 Working_age -28.353 22.262 -1.274 | 0.203
Gender -0.215 0.285 -0.755 | 0.451 Gender 21.922 52.057 0.421 0.674
HH_head -0.592 0.340 -1.744 | 0.082 HH_head -22.281 50.617 -0.440 | 0.660
Wealth_ran~g 0.671 0.201 3.338 0.001 Wealth_ran~g 181.349 46.322 3.915 0.000
Land 0.213 0.044 4.798 0.000 Land 24.979 11.524 2.168 0.031
Education -0.018 0.037 -0.492 | 0.623 Education 28.455 10.983 2.501 0.010
Born_village -0.434 0.266 -1.631 | 0.103 Born_village -76.657 51.080 -1.501 | 0.134
Has_electr~y -0.341 0.264 -1.293 | 0.197 Has_electr~y 155.181 55.138 2.814 0.005
Has_mobile 0.629 0.271 2.323 0.021 Has_mobile 102.016 40.750 2.503 0.013
Has_transp~t -0.238 0.358 -0.664 | 0.507 Has_transp~t 157.086 94.470 1.663 0.097
Has_good_h~e 0.561 0.380 1.476 0.141 Has_good_h~e 125.605 38.585 3.255 0.001
Inproved_w~e -0.026 0.253 -0.101 | 0.920 Inproved_u~e -3.223 47.519 -0.068 | 0.946
Outcome var. ‘ Crop_~r ‘ s. Err. ‘ 1t P>t Outcome var. ‘ Incsu~D ‘ s. Err. ‘ 1t P>t
Before Before
Control 3.450 Control -357.287
Treated 3.185 Treated -408.178
Diff (T-C) -0.265 | 0.357 -0.74 0.457 Diff (T-C) -50.891 | 57.222 | -0.89 0.374
After After
Control 2.440 Control =-241.951
Treated 3.834 Treated -298.298
Diff (T-C) 1.395 0.362 3.86 0.000%xx Diff (T-C) -56.347 | 72.821 | 0.77 0.439
Diff-in-Diff 1.660 0.497 3.34 0.001%xx Diff-in-Diff -5.456 91.113 0.06 0.952
R-square: 0.17 R-square: 0.21
* Means and Standard Errors are estimated by linear regression * Means and Standard Errors are estimated by linear regression
*xRobust Std. Errors *xRobust Std. Errors
wxInference: *#x p<0.01; *+ p<0.05; * p<0.1 wxInference: s#x p<0.01; *+ p<0.05; * p<0.1
Measures of Fit for regress of __000001 Measures of Fit for regress of __000001
Log-Lik Intercept Only: -1464.317 Log-Lik Full Model: -1411.600 Log-Lik Intercept Only: -4536.174 Log-Lik Full Model: -4469.403
D(565): 2823.200 LR(16): 105.434 (565 8938.806 LR(16): 133.541
Prob > LR: 0.000
R2: 0.166 Adjusted R2: 0.142 Prob > LR: 0.000
AIC: 4.909 AICkn: 2857.200 R2: 0.205 Adjusted R2: 0.183
BIC: _773.856 BIC': Z3.570 AIC: 15.417 AICkn: 8972.806
BIC: 5341.750 BIC': -31.678
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5. Buffer capacity - agricultural services

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. Std. Err. t P>|t]|
HH_size -0.045 0.022 -2.065 0.039
Working_age 0.093 0.040 2.325 0.020
Gender -0.043 0.093 -0.468 0.640
HH_head -0.181 0.110 -1.636 0.102
Wealth_ran~g 0.046 0.066 0.693 0.488
Land -0.001 0.014 -0.063 0.950
Education 0.011 0.012 0.877 0.381
Born_village -0.029 0.084 -0.352 0.725
Has_electr~y 0.003 0.082 0.031 0.975
Has_mobile -0.037 0.093 -0.397 0.691
Has_transp~t 0.046 0.124 0.374 0.709
Has_good_h~e -0.111 0.135 -0.824 0.410
Improved_w~e 0.054 0.079 0.686 0.493
Outcome var. Agri_~s | S. Err. It P>|t]
Before

Control 0.885

Treated 0.930

Diff (T-C) 0.045 0.130 0.35 0.726
After

Control 0.408

Treated 1.035

Diff (T-C) 0.627 0.098 6.40 0.000xxx
Diff-in-Diff 0.581 0.160 3.63 0.000xxx
R-square: 0.07

* Means and Standard Errors are estimated by linear regression
**%Robust Std. Errors
*kInference: *x*x p<0.01; **x p<0.05; * p<0.1

6. Buffer capacity - market services

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. Std. Err. t P>|t]
HH_size 0.011 0.014 0.791 0.429
Working_age 0.015 0.027 0.535 0.593
Gender -0.118 0.058 -2.034 0.042
HH_head -0.051 0.071 -0.719 0.472
Wealth_ran~g 0.057 0.040 1.422 0.156
Land -0.008 0.008 -0.921 0.358
Education 0.020 0.009 2.391 0.017
Born_village 0.046 0.053 0.871 0.384
Has_electr~y -0.090 0.055 -1.647 0.100
Has_mobile -0.021 0.059 -0.364 0.716
Has_transp~t 0.196 0.080 2.445 0.015
Has_good_h~e -0.053 0.083 -0.634 0.527
Improved_w~e 0.092 0.054 1.709 0.088
Outcome var. Marke~s | S. Err. 1t P>t
Before

Control 0.142

Treated 0.268

Diff (T-C) 0.126 0.072 1.75 0.080%
After

Control 0.537

Treated 0.500

Diff (T-C) -0.037 0.075 0.49 0.627
Diff-in-Diff -0.162 0.103 1.58 0.114

R-square: 0.12

* Means and Standard Errors are estimated by linear regression
**xRobust Std. Errors

sxInference: skk p<0.01; *x p<0.05; % p<0.1

Measures of Fit for regress of __000001 Measures of Fit for regress of __000001
Log-Lik Intercept Only: -785.938 Log-Lik Full Model: -764.487 Log-Lik Intercept Only: -547.372 Log-Lik Full Model:
D(565): 1528.974 LR(16): 42.902
( ! {16) D(565): 1022.461 LR(16):
Prob > LR: 0.000 Prob > LR
: ro > H
R2: 0.071 Adjusted R2: 0.045 )
AIC: 2.686 AICkn: 1562.974 R2: 0.117 Adjusted R2:
BIC: -2068.082 BIC': 58.961 AIC: 1.815 AICkn:
BIC: -2574.595 BIC':
7. Buffer capacity - financial services 8. Self-organisation - networks
DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS DIFFERENCE-IN-DIFFERENCES WITH COVARIATES
Number of observations in the DIFF-IN-DIFF: 582
Before After DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Control: 84 84 168 Number of observations in the DIFF-IN-DIFF: 582
Treated: 207 207 414 Before After
201 201 Control: 84 84 168
Report - Covariates and coefficients: Treated: 207 207 a1
201 201
Report - Covariates and coefficients:
Variable(s) Coeff. Std. Err. t P>|t]
Variable(s) Coeff. std. Err. t P>|t|
HH_size -0.010 0.018 -0.550 | 0.582
Working_age 0.039 0.033 1.170 0.243 HH_size _0.026 0.042 _0.619 | 0.536
Gender -0.066 0.071 -0.932 0.352 Working_age 0.254 0.095 2.676 0.008
HH_head 0.058 0.094 0.617 0.537 Gender 0.112 0.165 0.677 0.499
Wealth_ran~g 0.116 0.049 2.357 0.019 HH_head -0.084 0.162 -0.519 0.604
Land 0.012 0.012 1.011 0.312 Wealth_ran~g 0.018 0.119 0.153 0.879
Education 0.020 0.010 2.046 0.041 Land -0.005 0.025 -0.192 0.848
Born_village -0.108 0.066 -1.644 | 0.101 Education 0.035 0.021 1.642 6.101
Has_electr~y 0.114 0.071 1.611 0.108 Born_village 0.086 0.146 0.589 0.556
Has_mobile 0.169 0.072 2.359 0.019 Has_electr~y 0.042 0.170 0.245 0.806
Has_transp~t 0.244 0.089 2.743 0.006 Has_mobile 0.280 0.126 2.218 0.027
Has_good_h~e -0.040 0.087 -0.457 | 0.648 Has_transp~t 0.586 6.263 2.227 0.026
Improved_w~e 0.032 0.065 0.499 0.618 Has_good_h~e -0.114 0.174 -0.658 | 0.511
Improved_w~e 0.453 0.151 2.995 0.003
Outcome var. Finan~s | S. Err. It P>1t] Outcome var. ‘ Netwons ‘ S. Err. ‘ 1t P>t
Before Before
Control 0.437 Control _0.453
Treated 0.379 Treated ~0.390
Diff (T-C) -0.059 | 0.090 -0.65 0.516 Diff (T-C) 0.063 0.114 0.55 0.581
After After
Control 0.072 Control -0.701
Treated 0.621 Treated 1.516
Diff (T-C) 0.549 0.087 6.30 0.000%%% Diff (T-C) 2.218 0.189 11.76 0.000:xx
Diff-in-Diff 0.607 0.123 4.93 0.000Kx% Diff-in-Diff 2.155 0.220 | 9.80 0.000xx
R-square: 0.17 R-square: 0.37 ) )
) ) ) * Means and Standard Errors are estimated by linear regression
% Means and Standard Errors are estimated by linear regression
Robust Std. Errors **Robust Std. Errors
*#Robus . sInference: %xk p<0.01; %k p<0.05; % p<0.1
skInference: #rk p<0.01; ** p<0.05; * p<0.1
Measures of Fit for regress of __000001 Measures of Fit for regress of __000001
Log-Lik Intercept Only: -671.625 Log-Lik Full Model: -618.887 Log-Lik Intercept Only: -1237.425 Log-Lik Full Model: -1104.850
D(565): 1237.774 LR(16): 105.476 D(565): 2209.701 LR(16): 265.150
Prob > LR: 0.000 Prob > LR: 0.000
R2: 0.166 Adjusted R2: 0.142 R2: 0.366 Adjusted R2: 0.348
AIC: 2.185 AICHn: 1271.774 ‘;ii' 13;'222 ’;ET"' Zizz';:;
BIC: -2359.282 BIC': -3.612 ) . : :
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9. Self-organisation — cooperation

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS

Number of observations in the DIFF-IN-DIFF: 582
Before After
Control: 84 84 168
Treated: 207 207 414
291 291
Report - Covariates and coefficients:

Variable(s) Coeff. std. Err. t P>t
HH_size -0.034 0.014 -2.358 | 0.019
Working_age 0.053 0.049 1.083 0.279
Gender 0.071 0.060 1.186 0.236
HH_head -0.005 0.068 -0.081 | 0.935
Wealth_ran~g 0.049 0.052 0.943 0.346
Land -0.000 0.008 -0.023 | 0.981
Education 0.001 0.009 0.094 0.925
Born_village -0.007 0.055 -0.123 | 0.902
Has_electr~y -0.094 0.064 -1.480 | 0.139
Has_mobile 0.029 0.053 0.541 0.589
Has_transp~t -0.055 0.084 -0.654 | 0.513
Has_good_h~e 0.006 0.071 0.086 0.931
Improved_u~e 0.211 0.060 3.535 0.000

Outcome var. Coope~n | S. Err. It P>|t|
Before

Control 0.179

Treated 0.232

Diff (T-C) 0.054 0.068 0.79 0.428
After

Control 0.055

Treated 0.046

Diff (T-C) -0.009 | 0.071 0.13 0.900
Diff-in-Diff -0.063 | 0.098 0.64 0.522
R-square: 0.05

* Means and Standard Errors are estimated by linear regression
+*Robust Std. Errors
#xInference: #+k p<0.01; *+ p<0.05; * p<0.1

10. Self-organisation — self-reliance

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS

Number of observations in the DIFF-IN-DIFF: 582
Before After
Control: 84 84 168
Treated: 207 207 414
291 291
Report - Covariates and coefficients:

Variable(s) Coeff. Std. Err. t P>|t]
HH_size -0.008 0.021 -0.410 0.682
Working_age 0.077 0.034 2.252 0.025
Gender -0.024 0.073 -0.322 0.747
HH_head 0.188 0.107 1.756 0.080
Wealth_ran~g 0.047 0.052 0.899 0.369
Land 0.003 0.011 0.276 0.783
Education -0.006 0.012 -0.525 0.600
Born_village 0.100 0.070 1.428 0.154
Has_electr~y -0.021 0.074 -0.287 0.774
Has_mobile 0.045 0.076 0.589 0.556
Has_transp~t 0.053 0.112 0.474 0.635
Has_good_h~e -0.208 0.106 -1.951 0.052
Improved_w~e -0.011 0.063 -0.169 0.866

Outcome var. Self_~e S. Err. It P>|t]

Before

Control 0.675

Treated 0.727

Diff (T-C) 0.052 0.121 0.43 0.666
After

Control 1.251

Treated 1.221

Diff (T-C) -0.030 0.083 0.36 0.721
Diff-in-Diff -0.082 0.144 0.57 0.570
R-square: 0.14

* Means and Standard Errors are estimated by linear regression

**Robust Std. Er

rors

*xkInference: *¥x p<0.01; ** p<0.05; * p<0.1

Measures of Fit for regress of __000001
Log-Lik Intercept Only: -570.204 Log-Lik Full Model
D(565): 1110.560 LR(16):
Prob > LR:
R2: 0.050 Adjusted R2:
AIC: 1.967 AICkn:
BIC: -2486.496 BIC':

-555.280
29.848
0.019
0.023
1144.560
72.015

Measures of Fit for regress of __000001

Log-Lik Intercept Only

D(565):

R2:
AIC:
BIC:

-706.188
1321.825

0.144
2.330
-2275.231

Log-Lik Full Model:
LR(16):

Prob > LR:

Adjusted R2:
AIC*n:

BIC':

11. Capacity for learning — information sources

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. std. Err. t P>|t
HH_size -0.115 0.063 -1.832 | 0.068
Working_age 0.073 0.105 0.689 0.491
Gender 0.247 0.255 0.968 0.333
HH_head -0.292 0.302 -0.965 | 0.335
Wealth_ran~g -0.305 0.182 -1.682 | 0.093
Land 0.003 0.043 0.069 0.945
Education -0.015 0.037 -0.398 | 0.691
Born_village -0.302 0.235 -1.288 | 0.198
Has_electr~y 0.185 0.250 0.739 0.460
Has_mobile 0.333 0.246 1.354 0.176
Has_transp~t 0.022 0.337 0.065 0.948
Has_good_h~e 0.644 0.277 2.326 0.020
Inproved_uw~e -0.163 0.233 -0.699 | 0.485

Outcome var. ‘ Info_~s ‘ S. Err. ‘ It P>t
Before

Control 2.141

Treated 2.725

Diff (T-C) 0.584 0.188 3.10 0.002%x*
After

Control 2.273

Treated 5.550

Diff (T-C) 3.278 0.351 9.34 0.000%xx
Diff-in-Diff 2.694 0.386 6.97 0.000x%*
R-square: 0.29

* Means and Standard Errors are estimated by linear regression
*+Robust Std. Errors
sxInference: % p<0.01; ## p<0.05; % p<0.1

12. Capacity for learning — commitment to
learning

DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS

Number of observations in the DIFF-IN-DIFF: 582

Before
Control: 84
Treated: 207

291

After

84 168
207 414
291

Report - Covariates and coefficients:

Variable(s) Coeff. Sstd. Err. P>t
HH_size -0.187 0.061 -3.061 0.002
Working_age 0.158 0.121 1.305 0.192
Gender 0.137 0.255 0.537 0.592
HH_head -0.266 0.264 -1.010 0.313
Wealth_ran~g 0.122 0.179 0.683 0.495
Land 0.056 0.042 1.341 0.181
Education -0.013 0.034 -0.390 0.697
Born_village -0.118 0.230 -0.511 0.610
Has_electr~y -0.214 0.262 -0.819 0.413
Has_mobile 0.177 0.221 0.802 0.423
Has_transp~t 0.503 0.370 1.360 0.174
Has_good_h~e 0.462 0.243 1.902 0.058
Improved_u~e 0.571 0.216 2.640 0.009

Outcome var. Commi. . S. Err. It P>|t|
Before

Control -0.232

Treated -0.304

Diff (T-C) -0.073 0.097 -0.75 0.453
After

Control -0.357

Treated 3.037

Diff (T-C) 3.394 0.287 11.81 0.000%%x
Diff-in-Diff 3.467 0.300 11.55 0.000xxx

R-square:  0.36

* Means and Standard Errors are estimated by linear regression

**Robust Std. Erro

rs

sxInference: sk p<0.01; ** p<0.05; * p<0.1




Measures of Fit for regress of __000001 Measures of Fit for regress of __000001

Log-Lik Intercept Only: -1446.332 Log-Lik Full Model: -1345.824 Log-Lik Intercept Only: -1461.023 Log-Lik Full Model: -1330.936
D(565): 2691.647 LR(16): 201.017 D(565): 2661.872 LR(16): 260.173

Prob > LR: 0.000 Prob > LR: 0.000
R2: 0.292 Adjusted R2: 0.272 R2: 0.360 Adjusted R2: 0.342
AIC: 4.683 AIC*n: 2725.647 AIC: 4.632 AICkn: 2695.872
BIC: -905.408 BIC': -99.153 BIC: -935.184 BIC': -158.310

13. Capacity for learning — experimentation
DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 582

Before After
Control: 84 84 168
Treated: 207 207 414
291 291

Report - Covariates and coefficients:

Variable(s) Coeff. Std. Err. t P>|t]
HH_size 0.096 0.049 1.955 0.051
Working_age -0.044 0.088 -0.504 0.614
Gender 0.292 0.195 1.492 0.136
HH_head 0.067 0.228 0.295 0.768
Wealth_ran~g 0.139 0.137 1.012 0.312
Land 0.096 0.034 2.812 0.005
Education 0.026 0.027 0.966 0.334
Born_village -0.296 0.174 -1.706 0.088
Has_electr~y -0.370 0.182 -2.038 0.042
Has_mobile 0.463 0.187 2.471 0.014
Has_transp~t 0.422 0.225 1.877 0.061
Has_good_h~e 0.181 0.246 0.737 0.462
Improved_w~e 0.156 0.182 0.855 0.393

Outcome var. Exper~t S. Err. 1t P>|t|
Before

Control 1.680

Treated 1.870

Diff (T-C) 0.190 0.297 0.64 0.523
After

Control 0.116

Treated 1.093

Diff (T-C) 0.977 0.211 4.63 0.000%xx
Diff-in-Diff 0.787 0.357 2.21 0.028%x
R-square: 0.16

* Means and Standard Errors are estimated by linear regression
**Robust Std. Errors
*xkInference: *¥x p<0.01; ** p<0.05; * p<0.1

Measures of Fit for regress of __000001

Log-Lik Intercept Only: -1253.227 Log-Lik Full Model: -1201.345
D(565): 2402.690 LR(16): 103.763

Prob > LR: 0.000
R2: 0.163 Adjusted R2: 0.140
AIC: 4.187 AICkn: 2436.690
BIC: -1194.366 BIC': -1.900
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Appendix llI: Ethical Approval

The Secretariat

University of Leeds il
Leeds, LS2 9JT [°]
Tel: 0113 343 4873

Email: ResearchEthics@leeds.ac.uk U N IVE RSITY OF LEEDS

Marta Gaworek-Michalczenia
School of Earth and Environment
University of Leeds

Leeds, LS2 9JT

ESSL, Environment and LUBS (AREA) Faculty Research Ethics Committee
University of Leeds.

Dear Marta
. The dynamics of local adaptation processes and the role of
Title of study: y . . . P ... P e .
external interventions in mediating vulnerability and livelihood
resilience in mountainous agricultural communities of Tanzania.
Ethics reference: AREA 17-049

| am pleased to inform you that the above research application has been reviewed by the
ESSL, Environment and LUBS (AREA) Faculty Research Ethics Committee and | can confirm a
favourable ethical opinion as of the date of this letter. The following documentation was
considered:

Document Version Date
AREA 17-049 Leeds_Ethical_Review_Form_Marta_Gaworek-Michalczenia.doc 1 09/11/17
AR.EA 17—049 Appendix 1_Project_Information_Sheet_and_Consent Form_Marta Gaworek- 1 09/11/17
Michalczenia.pdf
AREA 17-049 Appendix 2_Research_Summary_Stakeholder_Meeting_Marta Gaworek-Michalczenia.pdf 1 09/11/17
AREA 17-049 Appendix 3_Agreement Letter_Leeds_TFCG.pdf 1 09/11/17
AREA 17-049 Appendix 4_Agreement_Letter Leeds_ ONGAWA.pdf 1 09/11/17
AREA 17-049 Appendix 5_Risk Assesment_Marta Gaworek-Michalczenia.pdf 1 09/11/17
AREA 17-049 Appendix 6_Approval of Risk Assessment.pdf 1 09/11/17
Committee members made the following comments about your application:

General comments

A well thought-through and comprehensive application — thanks!

Application Comment Response

section required/

amended
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application
required/ for
consideration

A10 In terms of advice on getting consent for participant For
observation work — the reviewers suggest that you consideration
need to be up front about your status as a researcher
when anyone asks, or when you have an opportunity to
communicate that, and that you need to treat this data
with care when it comes to anonymity, but you should
not ask for permission from village chief (this is in any
case not in his/ her power).

Please notify the committee if you intend to make any amendments to the information in
your ethics application as submitted at date of this approval as all changes must receive
ethical approval prior to implementation. The amendment form is available at
http://ris.leeds.ac.uk/EthicsAmendment.

Please note: You are expected to keep a record of all your approved documentation and
other documents relating to the study, including any risk assessments. This should be kept in
your study file, which should be readily available for audit purposes. You will be given a two
week notice period if your project is to be audited. There is a checklist listing examples of
documents to be kept which is available at http://ris.leeds.ac.uk/EthicsAudits.

We welcome feedback on your experience of the ethical review process and suggestions for
improvement. Please email any comments to ResearchEthics@leeds.ac.uk.

Yours sincerely

Jennifer Blaikie
Senior Research Ethics Administrator, the Secretariat
On behalf of Dr Kahryn Hughes, Chair, AREA Faculty Research Ethics Committee
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Appendix IV: Research Project Information Sheet and Consent Form

Research Project Information Sheet

Name of the research project: The Role of Integrated Climate-Development projects in
Mediating Vulnerability and Livelihood Resilience in rural communities of Tanzania.

Lead researcher: Marta Gaworek-Michalczenia, The University of Leeds, United Kingdom.

Contact: E-mail: eemfgm@leeds.ac.uk, WhatsApp: +44 (0)758 796 2570,
Phone (Tanzania): +255 (0) 752 487 984

Introduction

You are being invited to take part in a research project about adaptation to climatic
changes. Before you decide it is important for you to understand why the research is
being done and what it will involve. Please take time to read the following information
carefully and discuss it with others if you wish. Please ask if there is anything that is
not clear or if you would like more information. Take time to decide whether or not
you wish to take part.

What is the purpose of this research?

| am a Doctorate student at the University of Leeds in the United Kingdom. The
purpose of my research is to explore the factors and conditions that enable or
constrain local adaptations in the East Usambara Mountains and the impacts
experienced by local communities during their engagement with the adaptation
project that is being implemented under the GCCA programme. The collection of
primary data for this research will take place between January and December 2018.
This research is expected to be completed by January 2021, however preliminary
findings from the results will be available before that date.

Why is this research needed?

Fulfilling this research will provide empirical case study on how different kinds of
adaptation interventions can best support the reduction of vulnerability and building
of long-term livelihood resilience of communities in Tanzania. This in terms will
enable to design effective programmes in the future that are locally inclusive and
sustainable in the longer term.

Who will be involved in the research and where will the research take place?
This research will be undertaken predominantly in the village of Kazita and Zirai in
the East Usambara Mountains. Local government (at village, district and ward level)
and NGO staff will also be invited to participate in this research.

How will the research be carried out?
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This research will be carried out by observing and taking notes about the life in the
village, by interviews and focus group discussions with families and key informants in
the villages and by interviews with local authorities and NGOs.

What will happen with the information that you will provide?

The information collected during interviews will be securely kept and not discussed
with others. Names of participants will be replaced with pseudonyms so that they can
not be identified in the research outputs. The anonymised data will then be shared
with the project partners to provide feedback during the programme implementation.
The data will be analysed and the results published in academic journals. After the
research is finished the data will be securely stored in a special archive for use in
future research.

Participant Consent Form

Name of the research project: The Role of Integrated Climate-

Development projects in Mediating Vulnerability and Livelihood Add your
Resilience in rural communities of Tanzania. initials next to
the statement
Lead researcher: Marta Gaworek-Michalczenia, University of if()éog ﬁl\f/le)e

Leeds, United Kingdom.

| confirm that | have read and understood the research project
information sheet, dated November 2017. | have had the opportunity
to ask questions about the project and that | have received contact
numbers to the research team.

| understand that my participation in this research is voluntary and
that | am free to withdraw (up to the date of the submission of the
outputs for publication) without giving any reason and without there
being any negative consequences. Should | not wish to answer any
particular question or questions, | am free to decline. | understand
that after my successful withdrawal from the study the data that |
have provided will be destroyed.

| understand that my responses will be kept confidential. | give permission
for members of the research team and the research collaborators to have
access to my anonymized responses, and to directly quote me. |
understand that my name will not be linked with the research materials,
and | will not be identified or identifiable in the report or reports that
result from the research.
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| agree for the data collected from me to be used in future research. |
understand that the data will be safely stored and archived in a specially
designated repository.

| agree to take part in the above research project and will inform the lead
researcher should my contact details change during the project and, if
necessary, afterwards.

Name of participant

Participant’s signature

Date

Name of lead researcher

Researcher signature

Date
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