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RESEARCH: HUMAN-NATURE CONNECTEDNESS AS LEVERAGE POINT

Identifying leverage points for strengthening adaptive capacity to climate 
change
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University of Helsinki, Helsinki; dEcosystems and Environment Research Program, Faculty of Biological and Environmental Sciences, 
University of Helsinki, Helsinki, Finland; eDepartment of Economics and Management, Faculty of Agriculture and Forestry Sciences, 
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ABSTRACT
Leverage points from systems research are increasingly important to understand how to 
support transformations towards sustainability, but few studies have considered leverage 
points in strengthening adaptive capacity to climate change. The existing literature mainly 
considers strengthening adaptive capacity as a steady and linear process. This article explores 
possibilities to fast track positive adaptive capacity trajectories of small-scale farmers in the 
Northern Region of Ghana. Leverage points were identified by triangulating data from semi- 
structured interviews with farmers (n=72), key informant interviews (n=7) and focus group 
discussions (FG1 n=17; FG2 n=20). The results present two ways to approach adaptation 
planning: 1) using four generic leverage points (gender equality, social learning, information 
and knowledge, and access to finance) or 2) combining the adaptive capacity and leverage 
point frameworks, thereby creating 15 associations. The generic points provide a set of topics 
as a starting point for policy and intervention planning activities, while the 15 associations 
support the identification of place-specific leverage points. Four benefits of using leverage 
points for adaptive capacity in adaptation planning were identified: guidance on where to 
intervene in a system, ability to deal with complex systems, inclusion of both causal and 
teleological decision-making, and a possibility to target deep, transformative change.
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Introduction

Climate change increasingly poses a number of new stres
sors on people and ecosystems (Ripple et al. 2019), parti
cularly on agricultural systems in the Global South 
(Hirabayashi et al. 2013; Wheeler and Von Braun 2013; 
Caminade et al. 2014; Roy 2018). Africa’s agricultural 
sector, providing the livelihoods of nearly 80% of the 
continent’s population, is highly sensitive to climate 
change (Sonwa et al. 2017). A projected further increase 
in extreme heat events, changes in rainfall patterns and 
increasing aridity pose a threat to nearly the entire (96%) 
rain-fed crop production (Serdeczny et al. 2017). To 
respond to these challenges a rich literature on climate 
change adaptation has developed during recent decades 
(Descheemaeker et al. 2016; Sultan and Gaetani 2016; 
Muchuru and Nhamo 2019).
This article investigates one of the main concepts of 
climate change adaptation, namely adaptive capacity. 
While there is no one single-established definition of 
adaptive capacity, it can be broadly defined as ‘the 
ability of systems, institutions, humans, and other 
organisms to adjust to potential damage, to take 
advantage of opportunities, or to respond to conse
quences’ (IPCC 2014, p. 1758). Adaptive capacity is 

not simply about having the necessary resources at 
hand but also about the willingness and capability to 
convert resources into effective adaptive action 
(Brown and Westaway 2011; Cinner et al. 2018). 
People’s ability to adapt to climate change in an 
African agricultural context is commonly influenced 
by age, farm size, the nature of farming, and access to 
the market and extension services (Gbegbelegbe et al. 
2018), with variations in determinants across pastor
alists, agro-pastoralists and smallholder farmers 
(Menghistu et al. 2020).
The existing adaptive capacity literature is extensive 
but fragmented with little cross-referencing, leading 
to questions regarding how effectively the field is 
advancing the science of adaptive capacity (Siders 
2019). One obvious explanation to why there have 
been so many methods, frameworks and indicators 
developed to assess the adaptive capacity is that adap
tive capacity and adaptation in general are place- and 
context-specific (Armah et al. 2015; Siders 2019). 
While case studies bringing understanding of place- 
and context-specific adaptive capacity in the Global 
South are valuable, we are concerned that most scho
lars have generated ‘laundry lists’ of barriers to, and 
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enablers of, adaptive capacity without diagnosing 
which elements of adaptive capacity have the greatest 
promise in transforming agricultural systems into 
more sustainable pathways. Further, despite the 
urgent need for more research on transformative 
adaptation (IPCC 2014), few studies identify context- 
sensitive ways to link adaptive capacity with concrete 
action (Whitney et al. 2017).
Many studies have assessed the adaptive capacity of house
holds, communities and organizations in the Global South, 
in addition to barriers to adaptation. Commonly identified 
barriers include biophysical, knowledge, and financial con
straints on agricultural production and rural development 
(Shackleton et al. 2015). Community and gender differ
ences have been found to influence adaptive capacity 
among farmers. More limited access to education, less 
mobility and weaker agency hinders women from seeking 
expert support (Cohen et al. 2016). Women often perceive 
the impacts of climate change and apply adaptation mea
sures differently compared with men (Oloukoi et al. 2014; 
Twyman et al. 2014), which has been attributed to women 
having less access to climate information as well as infor
mation about options for responding to climate change 
(Bernier et al. 2015). The institutional context, including 
the structure of interactions, and the way in which knowl
edge is shared and evaluated are also important barriers 
(Shackleton et al. 2015).
The objective of this article is to identify and contextualize 
leverage points for the strengthening of adaptive capacity 
of small-scale farmers in the Northern Region of Ghana. 
Leverage points as presented in this study refer to ‘places in 
complex systems where a small shift may lead to funda
mental changes in the system as a whole’ (Abson et al. 
2017), a concept stemming from systems thinking or 
systems research. We connect two established literature 
themes: adaptive capacity and systemic leverage points. 
We contend that new forms of leverage points emerge 
when considering associations between established 
domains of adaptive capacity and established types of 
leverage points. By combining these two concepts we 
identify new place-specific ‘leverage points for strengthen
ing the adaptive capacity’ of farmers in the Northern 
Region of Ghana. The geographical scope of the study 
was based on the need to further understand advancing 
adaptive capacity in vulnerable and drought-sensitive 
countries in the Global South.
Both leverage points and adaptive capacity relate to 
change. While the concept of leverage points proposes 
a possibility to create change in any given system, the 
adaptive capacity concept brings the focus explicitly to 
the latent ability to adjust to climate change by exploring 
the barriers and enablers (Engle 2011; Angeler et al. 
2019). The existing literature mainly considers the pro
cess of strengthening adaptive capacity as a steady and 
linear process (Garschagen and Soletzki 2017; Fuchs and 
Thaler 2017). This article on the other hand explores 
possibilities to fast track positive adaptive capacity 

trajectories using the transformational potential of the 
leverage points. We argue that targeting interventions at 
the identified leverage points in a given food and agri
culture systems can improve the latent capacity of farm
ers to adapt to existing and new challenges imposed by 
climate change in abrupt, non-linear, and efficient ways.

Theoretical background to leverage points and 
adaptive capacity

Leverage points
Leverage points have recently gained an increasing 
amount of interest in sustainability and transforma
tion research due to their potential to facilitate 
change. Leverage points studies as part of climate 
change adaptation research are limited but exist. 
Leverage points were studied to inform adaptation 
to climate change to improve human health (Proust 
et al. 2012) and in relation to responses to drought 
(Rhoades et al. 2014). However, few studies identify 
leverage points to strengthen the adaptive capacity to 
climate change.
A leverage point framework describing 12 different 
types of place to intervene in a system was originally 
published in 1999 by Donella Meadows, a pioneer in 
development science. The 12 different types of systemic 
points are organized hierarchically according to the 
potential to create change. The points with limited 
power to create change are referred to as ‘shallow’ or 
‘weak’, and the leverage points with great power to 
create change are called ‘deep’ leverage points. Abson 
et al. (2017) later grouped the 12 leverage points into 
four realms as shown in Table 1.
This study focuses on the ‘design’ realm, which is clas
sified as a deep leverage point. The design realm targets 
the social structures and institutions that manage feed
backs and parameters. The realm includes three types of 
leverage points: 1) the structure of information flows, 2) 
the rules of a system and 3) the power to add, change or 
self-organize. We chose this focus to target deep lever
age points with the potential to create broad and trans
formative change.

Adaptive capacity
We drew upon the framework by Cinner et al. (2018) 
depicting five distinct domains for adaptive capacity to 
climate change: assets, flexibility, social organization, 
learning and agency. Assets are financial and technolo
gical and can be individually or publicly owned. An 
asset can also be access to a service, such as healthcare. 
Flexibility ‘reflects opportunities for switching between 
adaptation strategies and captures the diversity of 
potential adaptation options available’ (p. 118). Social 
organization refers to the nature of the relationship 
between individuals, communities and organizations, 
including both formal and informal relationships. 
Social organization defines how knowledge sharing, 
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collective action and cooperation are organized within 
a society. Important concepts within social organization 
are bonding capital, bridging capital and linking social 
capital. Bonding capital refers to the trust and social 
cohesion in a community. Bridging capital refers to 
building connections across scales, both horizontally 
and vertically. Linking social capital also refers to inter
action across scales that can enable shared values and 
provide an opportunity for people facing climate crises 
to participate in adaptation planning (Pretty 2003).
Cinner et al. (2018) define learning in the context of 
adaptive capacity to climate change as a dynamic 
process which requires capacity to both process 
and absorb new information. Learning can take 
place through various types of activity, both formal 
and informal, and at various scales. Finally, agency 
provides people with the ability to shape the vision 
of their own future, adapting and taking necessary 
action to cope with climate change. A key feature of 
agency is people’s own belief in their ability to make 
change, thus leveraging the other domains of adap
tive capacity.

Materials and methods

Study area

The study was conducted in the Northern Region of 
Ghana, an area in the savanna agroecological zone 

(Aniah et al. 2019). This semi-arid climatic area is 
already experiencing increased temperatures (Abbam 
et al. 2018) and is highly vulnerable to climate change 
(Boafo et al. 2016). A study based on daily rainfall data 
from 1960 to 2007 shows that rainfall patterns have 
changed (Yengoh et al. 2010). The changes appear as 
more frequent and more severe floods during the rainy 
season, late rains during the start of the planting season 
and persistent droughts during the dry season. Future 
climate change scenarios predict further continuous 
and strong increases in temperature of 1.5–6.5°C 
(Sylla et al. 2016). Figure 1 shows the agroecological 
zones and the location of the project area.

As agriculture in the region is mainly rain-fed, changes 
in rainfall patterns have a direct impact on food security 
and the vulnerability of the predominantly small-scale 
farmers living in this region (Wossen and Berger 2015). 
Poverty is widespread, investments are scarce and the 
ability of the population to cope with shocks is limited 
(Wossen and Berger 2015). Literacy rates are low especially 
in the rural areas: 25% for men and only 15% for women 
(Ghana Statistical Service 2019). Livelihood diversification 
has been identified as an important climate change adapta
tion measure for northern Ghana. Livelihood diversifica
tion is, however, low especially in rural areas, which further 
contributes to the vulnerability of the population 
(Dumenu and Obeng 2016).
Two parallel governance systems exist in the study 
area: the official or modern system, and the 

Table 1. The table visualizes the relationship between the four realms of Abson et al. (2017) and the twelve systemic leverage 
points of Meadows (1999) and examples of leverage points for climate action in an agricultural context. The table is adapted 
from Fischer and Riechers (2019). The design realm, which is the focus of this study, is highlighted.

Realms of leverage 
(Abson et al. 2017) (from 
shallowest to deepest)

Leverage point 
12-step framework 
(Meadows 1999)

Examples of leverage points for 
climate action in an agricultural context

Parameters Constants, parameters, 
numbers

Level of farming subsidies that incentivizes climate-smart agriculture

Size of buffer stocks, relative 
to flows

Diversity of agricultural crops and varieties

Structure of material stocks 
and flows

Nutrient run-off from fields into water systems

Feedbacks Length of delays, relative to 
rate of system change

Climate change mitigation measures that slow climate change, e.g. reduction of 
farming systems with extensive grazing that leads to deforestation

Strength of negative 
feedback loops

Climate change adaptation measures that enable agricultural production despite 
increasing temperatures, e.g. more drought-resistant crops

Gain around positive 
feedback loops

Increase in population growth and meat consumption

Design Structure of information 
flows

Access to agricultural extension services

Rules of the system 
(incentives, constraints)

Land use rules that control the expansion of agricultural land to pristine, biodiversity 
rich, natural forest

Power to change system 
structure or self-organize

Self-organized farmer-based organizations in the Global South that advocate climate 
justice

Intent Goals of the system Policies and organizations that steer food systems towards low food prices – not 
towards climate-smart food systems and global food security

Paradigm underpinning the 
system

Social norms and values that steer our world view of the structure of food systems

Power to transcend 
paradigms

Acceptance that alternatives to the present climate regime and food system exist and 
are within reach
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traditional system or chieftaincy. The latter has 
a prominent role in setting local norms and values 
(Owusu-Mensah 2014). In a chieftaincy, 
a community is led by the chief. All land and natural 
resources of the community belong to the chief, who 
can allocate these to members of the community. The 
area is predominantly Muslim and has a high pre
valence of polygamous marriages (Agadjanian and 
Ezeh 2000). The social structure is patriarchal, pla
cing women in a subordinate role to men. This is 
reflected in girls’ lower access to education (Atta 
2015), marital violence (Tenkorang et al. 2013), sex
ual harassment of girls by teachers (Atta 2015), forced 
and early marriage (Hallegatte 2009) and exclusion of 
women in decision-making regarding livelihood mat
ters (Apusigah 2009).

Data collection

The study was conducted using semi-structured interviews 
and backcasting in focus group discussions. The semi- 
structured interview method was selected to capture 
a rich data set on complex topics and the backcasting in 
focus groups was selected to harness data on an envisioned 
desired future and how to reach this vision. The interviews, 
key informant interviews and focus group discussions 
were recorded, transcribed verbatim and translated into 
English.

Interviews
The interviews were conducted by a research team 
with three Ghanaian members speaking the local 
language Dagbani and two non-Ghanaians. In the 
case of the non-Ghanaians the interviews were con
ducted together with translators. The interviews were 
conducted at two separate time points: in April 2019 
during the dry season and in October 2019 during the 
rainy season. The reason for this was that the authors 
wanted to supplement the sample with more male 
informants for gender balance.
The objective of the farmer sample was to gain informa
tion about the farmers’ adaptive capacity to climate 
change and possible leverage points to strengthen their 
adaptive capacity. The farmer interviews were con
ducted in the communities after traditional protocol 
with the approval of the community chief. Each inter
view lasted approximately 30–40 minutes. The questions 
related to the impact of climate change and adaptation 
strategies, as well as to the five domains of adaptive 
capacity (assets, flexibility, social organization, learning 
and agency) and the interplay with the three types of 
leverage points studied (information flows, rules and 
structures, and self-organization). The set of 36 ques
tions (Appendix 1), including both closed and open- 
ended questions, was piloted with three members of the 
sample before collecting the data.
The objective of the key informant interviews was to 
harness information about the food system and the 

Figure 1. Map of Ghana and the project area in relation to the agroecological zones. The agroecological zones are modified 
from Osei and Stein (2017).
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challenges that climate change poses in the study 
area. Key informant interviews lasted approximately 
40 minutes. The questions related to the local food 
system, the role of the different actors within the 
system, and the potential for change. The questions 
were tailored to fit the expertise of the informant. 
One version of the questions is included in 
Appendix 2. All questions were open-ended.

Backcasting in focus groups
The objective of the focus group discussions was to 
harness information regarding a desired future, 
dreams and wishes, and means to realize these to 
identify possible leverage points. A backcasting exer
cise was applied in which participants were first asked 
to envision a desired future and then discuss the 
required steps to reach it, including what, who and 
how (Dreborg 1996). To provide the participants with 
a concrete way of envisioning the future, they were 
asked to describe the ideal future lives of their chil
dren or grandchildren. The backcasting was in broad 
terms following the methodological framework for 
backcasting by Quist and Vergragt (2006). The gui
dance on the backcasting for the facilitators including 
the given questions is provided in Appendix 3.
The sessions were facilitated by professional facilita
tors from the University for Development Studies 
(UDS) in Tamale and the Savanna Agriculture 
Research Institute and are summarized in a report 
form by a designated observer. Two focus group 
discussions included 17 and 20 persons, respectively. 
The number of participants was intentionally kept 
low to keep the atmosphere of the meeting unofficial 
and allow a safe space for active participation.
Prior to data collection, both in the case of interviews 
and focus group discussions, informed consent was 
obtained from the participants. All persons 
approached were willing to participate.

Sampling
Two samples were formed for the interviews: a sample of 
key informants (n = 7) and a sample of farmers (n = 72). 
The key informants included a government official, 
a village chief, two agriproduce processors, an executive 
member of a farmers’ umbrella organization, a professor at 
UDS and an agricultural extension worker. The key infor
mant sample included five men and two women. The 
sample of farmers included 26 men and 46 women. 
Despite the number of men in the study being nearly half 
that of women, theoretical saturation was also obtained for 
the men. Theoretical saturation is reached when no further 
insights emerge during the data analysis, indicating that 
the sample size is sufficient (Saunders et al. 2018).
The samples were formed through purposive sam
pling as described by Tongco (2007). The project 
partners UDS and the Centre for Initiatives on Food 
Security and Environment (CIFSE) facilitated access 

to the communities included in the study. Informant 
selection was executed with the help of an appointee 
of the community chief in collaboration with the 
representatives of either UDS or CIFSE. The infor
mants were selected based on gender and social status 
in the community. Prominent, average and vulner
able individuals were included in the sample. 
Selection criteria leaned on the vulnerability frame
work of Füssel (2007b) following three criteria: 
income, access to networks and access to informa
tion. Age was not used as a selection criteria as many 
of the respondents did not know their age. The key 
informant sampling was also based on purposive 
sampling facilitated by UDS and CIFSE.
The farmer sample consisted of persons from five 
communities (Tugu, Nantong Changnaayili, Kukuo, 
Young Dakpem, and Langa (Figure 2)) situated 
within a 40 km radius from the regional capital 
Tamale. The five different communities were chosen 
to enable a comprehensive understanding of the con
text and cultural practices within the communities in 
the case study area. The traditions varied to some 
extent but from a livelihood perspective the majority 
of the community members are small-scale, subsis
tence farmers and have similar social structures, as 
described in the ‘Study area’ section. One of the 
communities is situated closer to Tamale and there
fore has easier access to markets. The communities 
were selected based on a pre-existing working rela
tionship of the project partners, UDS and CIFSE.

Data analysis

We cross-tabulated the five established domains of 
adaptive capacity according to Cinner et al. (2018) 
(assets, flexibility, social organization, learning and 
agency) with the three established types of leverage 
points from the framework of Meadows (1999) 
(structure of information flows, rules of the system 
and power to add, change, evolve or self-organize) 
(Tables 2 and 3). This resulted in 15 associations that 
the study used to identify place-specific leverage 
points for strengthening the adaptive capacity of 
small-scale farmers in the Northern Region of Ghana.
We conducted thematic analysis using a six-phase 
approach (Braun et al. 2019), 1) familiarization with 
the data, 2) generating codes, 3) constructing themes, 4) 
revising themes, 5) defining themes and 6) producing 
the report. Phase one included detailed reading of the 
total 266 pages of transcribed text. The objective of 
phase two was to identify associations between the 
two frameworks used in the study. The codes were 
informed by drawing on the established definitions of 
the subcomponents of the two frameworks. Phase two 
was conducted using NVivo software by arranging the 
data according to three separate folders: ‘information 
flows’, ‘rules and structures’ and ‘self-organization’. The 
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work was largely facilitated by the design of the inter
view script. Phase three was undertaken inductively 
with the objective to enrich the understanding of the 
associations between the leverage points and adaptive 
capacity. This phase required substantive analytical 
input. Phase four was an iterative process including 
merging codes, renaming codes and double-checking 
the data. Phase five formed the basis for the identifica
tion of the leverage points. The identification used the 
definition of adaptive capacity according to Cinner et al. 
(2018) and the descriptions of the five domains as 
a starting point. In the absence of a theory of 
a suitable identification process of leverage points we 
applied an inductive approach using three criteria 

developed by the authors, of which a leverage point 
should fulfil at least one. The criteria were:

(1) A challenge related to an important element of 
adaptive capacity. 

(2) An encouraging example related to an impor
tant element of adaptive capacity.

(3) A limited or completely missing important 
element of adaptive capacity.

A challenge could for example be an issue related to access 
to assets or any other of the five domains forming the 
adaptive capacity according to Cinner et al. (2018). An 
encouraging example could on the other hand be a finding 
on how farmers had benefitted from social organization. 
We found also instances where aspects crucial for adaptive 
capacity were lacking altogether, which was why we cre
ated a third criterion. In some instances an identified 
leverage point could be based on data including both 
reported challenges and positive examples.
Next, the results were filtered using a frequency ana
lysis feature in NVivo and cross-tabulated against 
gender. The dominance of a theme was determined 
by the respondents reporting on a particular theme 
quantified in both percentage of persons and the 
number of persons in relation to the sample’s gender 
pool size expressed as follows (M: xx%, xx pers, F: xx 
%, xx pers). In the case that an element of the data 
was mentioned by fewer than four respondents, we 
state the interview number (IN). For direct quotes the 
number of the interview is stated and the gender of 
the respondents is indicated by M/F.
Based on the identified systemic leverage points, we 
also suggest potential-associated interventions linked to 
the leverage points based on the local context.

Results

The study set out to identify and contextualize leverage 
points with the potential to strengthen adaptive capa
city to climate change. The 15 identified place-specific 
leverage points are described here and summarized in 
Table 3. In some instances, the identified leverage 
point could fit multiple domains of adaptive capacity 
because they are closely interlinked. In this case we 
define why the identified leverage point is placed 
under a specific domain of adaptive capacity.

Fifteen place-specific leverage points

Assets
Leverage point 1: Access to radio. Radio is a para
mount source of information especially among the pre
dominantly illiterate adults in the case study area. Radio 
was listed as the number one source of information on 

Table 2. The table shows the construction of the cross- 
tabulation and the 15 associations emerging from combining 
the five established domains of adaptive capacity by Cinner 
et al (2018) with the three established types of leverage 
points of Meadows (1999). Each number presents an 
association.

Structures of 
information 

flows

Rules of 
the 

system

Power to add, 
change, evolve or 

self-organize

Assets 1 2 3
Flexibility 4 5 6
Social organization 7 8 9
Learning 10 11 12
Agency 13 14 15

Figure 2. Photograph featuring the village setting in Langa 
community, Savelugu District, Northern Region, Ghana. Photo 
taken by Linda Rosengren.
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new technologies for example for farming practices (M: 
81%, 21 pers, F: 78%, 36 pers), the weather (M: 77%, 
20 pers, F: 85%, 39 pers) and credit and loans (M: 46%, 
12 pers, F: 33%, 15 pers). Women reported radio to be 
the second most important source of information on 
organizations and networks (M: 54%, 14 pers, F: 41%, 
19 pers). Weekly radio shows hosted by the governmen
tally-run agricultural extension service emerged as an 
important source of information on agricultural practices.

Leverage point 2: Rules about land tenure. Land is 
a pivotal asset in agriculture. When exploring the 
traditions, practices and rules related to land tenure, 
including land ownership, the right to use land and 
access to new farmland, a number of challenges 
emerged nearly exclusively for women, highlighting 
a clear gender bias. Compared with women, men 
reported owning more land (M: 58%, 15 pers, F: 
9%, 4 pers) and having inherited more land (M: 
19%, 5 pers, F: 2%, 1 pers). In Nantong 
Changnaayili it was reported that women were not 
able to own land (IN 123). Men were reported to be 
favoured in land allocations (INs 120, 217).

Leverage point 3: System for renting a tractor. A 
tractor was listed as the most important tool for improving 
farming (M: 77%, 20 pers, F: 63%, 29 pers). The soil was 

reported to have become harder (IN 103) and was difficult 
to work with only a hoe. A tractor is an expensive invest
ment for a small-scale farmer and no respondent owned 
a tractor. However, several respondents reported renting 
a tractor (M: 11.5%, 3 pers, F: 41%, 19 pers). During peak 
season this was reported to be difficult (INs 117, 123, 209, 
214). In the past the government had a tractor lending 
scheme that has not existed for some years (IN 105).

Flexibility
In exploring potential opportunities to strengthen flexibil
ity, the study mapped the livelihoods of respondents in 
addition to their future hopes and dreams, other potential 
future livelihoods and what starting the alternative liveli
hood would require. We also explored the different climate 
change adaptation measures currently undertaken in the 
case study area and identified what would be needed to 
improve adaptation efforts. The three place-specific lever
age points for improving flexibility could also be classified 
under other adaptive capacity domains, mainly ‘learning’ 
and ‘assets’. The following three leverage points were, 
however, identified as the most prominent entry points 
to improve the farmers’ flexibility to find new adaptation 
strategies.

Leverage point 4: Access to agricultural extension 
information. Agricultural extension was reported as 

Table 3. The 15 place-specific systemic leverage points derived from the collected data and suggested associated interventions 
for strengthening adaptive capacity. LP = leverage points; INT = intervention.

Structure of information flows Rules of the system Power to add, change, evolve or 
self-organize

Assets LP: Access to radio LP: Rules about land tenure LP: System for renting a tractor
INT: Place a radio in a community space open 

for all community members and encourage 
gatherings for the times of the agricultural 
extension radio programmes 

INT: Revise the tradition of the 
removal of trees when acquiring 
more farmland

INT: Introduce a coordination system in the 
communities for the renting of a tractor

Flexibility LP: Access to agricultural extension information LP: Rules about access to credit LP: Community savings groups
INT: Encourage all community members to 

participate in agricultural extension 
meetings. Provide a radio in a community 
space.

INT: Introduce easily accessible, fair 
and transparent micro-lending 
mechanisms with established 
protocols for lending 

INT: Encourage establishment of these

Social 
organization

LP: Social platforms that provide a continuum 
of knowledge exchange across scale

LP: Rules and traditions regarding 
interaction in groups

LP: Self-organized social platforms that 
build trust and social cohesion

INT: Establish social platforms that provide this INT: Encourage all community 
members including women to 
actively speak their minds in 
meetings 

INT: Establish these

Learning LP: Access to training to gain new knowledge 
and learn new skills

LP: Practices regarding participation 
in agricultural extension sessions

LP: Self-organized social platforms for 
individual and collective learning

INT: Organize training for community members 
to gain new knowledge and skills

INT: Encourage all community 
members including women to 
participate in these 

INT: Establish these

Agency LP: Access to learning opportunities that lead 
to empowerment, new insights and 
understanding

LP: Patriarchal aspects of the culture LP: Participatory climate change adaptation 
planning including existing auto-adaptive 
practices, local knowledge and scientific 
findings 

INT: Work with a range of local actors (both 
users and providers of information) to 
identify new areas where learning 
opportunities are needed

INT: Reducing patriarchal aspects of 
the culture and empowering 
women

INT: Establish well-facilitated planning 
session for co-developing locally relevant 
climate change adaptation measures 
including scientific and indigenous 
adaptation knowledge
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the second most important source of information on 
technology among both men and women (M: 35%, 
9 pers, F: 17%, 8 pers) and the second most important 
source of information regarding weather among male 
respondents (M: 54%, 14 pers). When asked about 
the type of support needed regarding weather, the 
respondents most frequently reported needing more 
information on climate change adaptation, especially 
in relation to farming practices (M: 31%, 8 pers, F: 
30%, 14 pers).

Leverage point 5: Rules about access to credit. Start 
capital was listed both by men and women as the 
most crucial factor for engaging in alternative liveli
hoods (M: 73%, 19 pers F: 80%, 37 pers). We found 
that considerably more women had access to credit 
compared with men (M: 11.5%, 3 pers, F: 41%, 
19 pers). A number of credit providers were reported 
to exist and to visit the communities to market credit 
opportunities. The most common challenge men
tioned related to credit was the fear of not being 
able to pay back the money borrowed (M: 8%, 
2 pers, F: 13%, 6 pers).

Leverage point 6: Community savings groups. As 
stated in the previous point, capital was reported as 
the most important factor for engaging in a new 
income-generating activity. A number of community- 
level savings groups were reported. Group members 
contribute a small amount of money weekly, which 
can then be cashed out when needed. The savings 
groups were identified to hold great promise as 
a micro-finance scheme and were therefore identified 
as a leverage point.

Social organization
Leverage point 7: Social platforms that provide 
a continuum of knowledge exchange across scales. 
The interviewees reported belonging to a plethora of 
different groups and communities. A total of 24 dif
ferent groups were mentioned. There was, however, 
a lack of platforms where members of the community 
had the opportunity to interact across scales with 
members of other communities and with persons 
from other reference groups within the food system. 
Therefore, such an arena was identified as a leverage 
point to strengthen the bridging capital (for 
a definition of bridging capital see the ‘Introduction’).

Leverage point 8: Rules and traditions regarding 
interaction in groups. When asked whether the 
respondent considered their opinion to be heard in 
a group, women reported affirmatively considerably 
less (F: 76%, 35 pers) compared with men (M: 92%, 
24 pers). Women reported not participating in com
munity discussions and being restricted from interact
ing in a group with men present. For example, F208: 

Because we are mixed with men in this group, I do not 
easily speak out. And F224: In this community women 
do not take part in community discussions so I do not 
know whether my suggestion would be heard.

Leverage point 9: Self-organized social platforms that 
build trust and social cohesion. When asked whether 
the respondents tend to help each other in times of 
hardship the vast majority responded affirmatively 
(M: 85%, 22 pers, F: 85%, 39 pers). Examples 
included if someone falls ill, is in financial crisis, 
experiences food shortage, or their house is destroyed 
in a fire or storm. Social platforms has the potential 
to build trust and social cohesion and was therefore 
identified as a leverage point.

Learning
Leverage point 10: Access to training to gain new 
knowledge and learn new skills. Being able to diver
sify livelihood strategies is an important aspect of 
adaptive capacity. When asked what the interviewee 
would need to engage in a desired alternative liveli
hood, gaining knowledge (M: 23%, 6 pers) and skills 
(M: 8%, 2 pers) were listed as the second and third 
most important among men and shared second place 
among women (F: 11%, 5 pers), after access to start 
capital.

Leverage point 11: Practices regarding participation 
in agricultural extension sessions. When the inter
viewees were asked whether they have participated in 
an agricultural extension session, women replied 
affirmatively considerably less than men (M: 77%, 
20 pers, F: 52%, 24 pers). The quotes exemplify the 
finding: F125: No I haven’t because sometimes they 
come to meet only the men. F230: For a woman, you 
have to be an executive in a group before you are 
considered or chosen to go.
The most frequently reported challenge related to 
meeting attendance was biased in the practices. Men 
reported favouritism in the selection process, while 
women reported mostly gender-related bias. 
Addressing the practices regarding participation in 
agricultural extension sessions was therefore identi
fied as a leverage point.

Leverage point 12: Self-organized social platforms for 
individual and collective learning. When asked 
where the respondents normally learn new things 
the most common answer among women was 
‘nowhere’ (F: 48%, 22 pers), followed by ‘experienced 
persons’ and ‘groups and meetings’ (both F: 11%, 
5 pers). Among men the most common answer was 
‘groups and meetings’ (M: 23%, 6 pers), followed by 
‘extension workers’ (M: 19%, 5 pers). Establishing 
self-organized social platforms for individual and 
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collective learning welcoming both men and women 
was therefore identified as a leverage point.

Agency
Leverage point 13: Access to learning opportunities 
that lead to empowerment, new insights and under
standing. Considerably more men than women 
reported having attended school for at least a year or 
more (M: 61.5%, 16 pers, F: 17%, 8 pers). More men 
than women also reported considering themselves as 
having opportunities to learn new things (M: 85%, 
22 pers, F: 70%, 32 pers). Respondents had a strong 
belief in the importance of new knowledge both for 
improving their practices and starting new activities. 
Providing access to such learning opportunities was 
thus identified as a key leverage point.

Leverage point 14: Patriarchal aspects of the cul
ture. A fundamental result emerging from the data 
is that adaptive capacity differs between men and 
women in the study area. Women did not score as 
well as men in most of the elements crucial for 
adaptive capacity. Compared with men women 
responded to own (M: 58%, 15 pers, F: 9%, 4 pers) 
and inherit considerably less land (M: 19%, 5 pers, F: 
2%, 1 pers), own less livestock (M: 85%, 22 pers, F: 
54%, 25 pers), own less mobile phones (M: 96%, 

25 pers, F: 59%, 27 pers) and have less access to the 
internet (M: 11.5%, 3 pers, F: 2%, 1 pers). Women 
also reported having attended agricultural extension 
sessions less compared with men (M: 77%, 20 pers, F: 
52%, 24 pers), and fewer women had attended school 
for at least one year compared with men (M: 61.5%, 
16 pers, F: 17%, 8 pers). In matters related to agency, 
men were in a better position compared with women 
in all aspects. Compared with men, fewer women 
reported feeling free to join any group (M: 85%, 
22 pers, F: 50%, 23 pers), having less opportunities 
to learn new things (M: 85%, 22 pers, F: 70%, 
32 pers), being heard by a larger group (M: 92%, 
24 pers, F: 76%, 35 pers) and considering themselves 
able to decide about their own lives (M: 61%, 16 pers, 
F: 26%, 12 pers). The only issue that, according to the 
responses, favoured women was access to credit (M: 
11.5%, 3 pers, F: 41%, 19 pers). Figure 3 shows how 
male and female respondents replied to questions 
regarding adaptive capacity. The data also reveal 
that other barriers exist for women to acquire or 
inherit land (according to unpublished data). In sum
mary, women have a lower level of adaptive capacity 
compared with men, which is directly linked to reli
gious, cultural and social norms. Addressing equality 
between the sexes was therefore identified as 
a leverage point.

Figure 3. Male and female respondent replies regarding items crucial in determining adaptive capacity according to the 
definition of Cinner et al. (2018). The percentage is calculated based on the number of affirmative responses in relation to the 
sample’s gender pool size.

ECOSYSTEMS AND PEOPLE 435



Leverage point 15: Participatory climate change adap
tation planning including existing auto-adaptive prac
tices, local knowledge and scientific findings. When 
asked how the respondents had coped with climate 
change so far, over 23 different adaptation measures 
were listed. Some of the reported adaptive measures 
were based on local knowledge and some on advice 
provided by the agricultural extension officers. Using 
both local and scientific knowledge as a basis for 
adaptation planning as well as using participatory 
approaches for the adaptation planning was therefore 
identified as a leverage point.

Four generic leverage points

Based on the 15 identified place-specific leverage 
points for adaptive capacity, four groupings 
emerged: 1) gender equality, 2) social learning, 3) 
access to and use of information and knowledge, 
including local knowledge, hereafter referred to as 
and information and knowledge and 4) access to 
finance. Figure 4 illustrates the association between 

the four groupings and the 15 place-based leverage 
points identified for the case study. Despite the fact 
that adaptation planning requires place- and context- 
specific attention, we argue that the four leverage 
point groupings are applicable more broadly, and 
especially in the Global South, and merit careful 
attention in climate change adaptation policy and 
intervention planning. We justify this claim by lean
ing towards the existing literature and our empirical 
findings. We hence interpret these four leverage point 
groups as generic leverage points for strengthening 
adaptive capacity to climate change.

Discussion

This study combined the leverage point framework with 
the adaptive capacity framework to guide the identification 
of entry points to create positive transformations towards 
sustainability among farmers in the Global South. As 
stated in Chan et al. (2020), transformative change towards 
sustainable pathways entails addressing levers and leverage 
points to change the fabric of legal, political, economic and 

Structures of information
flows

Rules of the system  Power to add, change,
evolve or self-organize 

Assets Access to radio Rules about land tenure System for renting a tractor

Flexibility
Access to agricultural
extension information

Rules about access to credit Community savings groups

Social organization
Social platforms that provide a
continuum of knowledge
exchange across scale

Rules and traditions regarding
interaction in groups

Self-organized social
platforms that build trust and
social cohesion

Learning
Access to training to gain new
knowledge and learn new
skills

Traditions regarding
participation in agricultural
extension sessions

Self-organized social
platforms and collective
learning

Agency

Access to learning
opportunities that lead to
empowerment, new insights
and understanding

Patriarchal aspects of the
culture

Participatory climate change
adaptation planning including
existing auto-adaptive
practices, customary
knowledge and scientific
findings

Gender equality
Social learning
Information and knowledge
Access to finance
Social learning + Information and knowledge

Figure 4. Relation between the four generic leverage points for adaptive capacity and the 15 place-specific identified case study 
leverage points. Dark red = gender equality, dark blue = social learning, light red = information and knowledge, light 
blue = access to finance. Note the mix of dark blue and light red colour to mark that the leverage point speaks to both social 
learning and information and knowledge. Gender has a role in all leverage points despite not being explicitly marked in each 
cell. The figure builds on the conceptual work of Cinner et al. (2018) for adaptive capacity to climate change and the conceptual 
work of Abson et al. (2017) for leverage points.
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other social systems. In this article we share the approach 
of Chan et al. (2020) but complement it by identifying and 
structuring two different levels of leverage points: 1) using 
the construction of the adaptive capacity and leverage 
point frameworks to create 15 associations and 2) using 
the four generic leverage points. Both ways provide gui
dance on spurring positive change and support reflection 
and planning for strengthening adaptive capacity. The 
generic points provide a set of topics as a starting point 
for policy and intervention planning activities, while the 15 
associations support the identification of place-specific 
leverage points for strengthening adaptive capacity.

An adaptation planning approach

Here we discuss four benefits of using leverage points 
for adaptive capacity in climate change adaptation 
planning that enable transformational solutions.

Guidance on where to intervene
Adaptation measures need to be tailored to the place 
and context in order to be meaningful and effective. 
A benefit of the leverage points for adaptive capacity 
is the potential to identify places to intervene with the 
prospect to create change by addressing the associa
tions emerging from the 15 associations and the four 
generic leverage points. Knowing where to intervene 
creates efficiency in the planning process.

Ability to deal with complexity
The agricultural sector, highly susceptible to climate 
change, is influenced by a number of system 
dynamics such as natural disasters, population 
growth, changing consumption habits, poverty, 
trade agreements, access to water and armed conflicts 
to name a few (Müller 2013; Misra 2014; Salehyan 
and Hendrix 2014). This complexity creates uncer
tainty, which makes it hard to develop reliable future 
scenarios of climate change impacts often used as 
a basis for decision-making (Müller 2013). An alter
native to this so-called risk- or hazard-based 
approach using scenarios of future climate impacts 
is the so-called vulnerability approach, which focuses 
on making decisions based on present needs of peo
ple (Füssel 2007a). The benefit of the vulnerability 
approach is that it is in a better place to embrace 
complexity compared with the risk-based approach. 
Also community-based adaptation focusing on parti
cipatory processes, capacity building and building on 
local cultural norms has gained much ground 
(Dodman and Mitlin 2013; Kirkby et al. 2018). We 
contend that leaning on leverage points for strength
ening adaptive capacity offers an alternative option to 
the existing adaptation planning approaches. The 
ability of the leverage point framework to embody 
complex settings is thanks to its systems approach 

offering entry points and framing of thinking around 
a range of system levels.

Embracing both causal and teleological 
decision-making
The systemic leverage points guide critical reflection 
both around the present and future needs and wishes of 
farmers, and combines both causal and teleological 
means to bring change (Fischer and Riechers 2019). 
This provides a novel approach to the number of 
decision-making approaches leaning on mainly causal 
decision-making such as the Dynamic Adaptive Policy 
Pathways (Haasnoot et al. 2013), Robust Decision- 
Making (Lempert et al. 2010) and Info-Gap Decision 
Theory (Korteling et al. 2013), which have been devel
oped during the past decade to deal with the deep 
uncertainty that adaptation planning is faced with.

Ability to target deep, normative systemic 
structures
Another benefit of using leverage points for strength
ening adaptive capacity is the potential to target deep, 
transformative change. This responds to the findings 
of Nightingale et al. (2020) that call for going beyond 
simple technical fixes when addressing climate solu
tions by turning to values and experimental and 
plural ways of knowing, in other words elements 
forming part of the normative structures of society. 
Sustainability and development are not just technical 
issues but depend deeply on political values and 
choices (Scoones and Stirling 2020) in this case linked 
to traditional rules concerning, for example, land 
tenure, practices of agricultural extension agents and 
values linked to possibilities to participate in social 
platforms. Policy interventions tend to target weak 
leverage points that do not have the potential to 
create far-reaching change (Fischer and Riechers 
2019). This tendency is exacerbated due to increas
ingly stringent donors reporting requirements 
encouraging a stronger focus on activities that are 
easy to monitor, such as activities that are possible 
to track through numerical indicators. 
Transformative change for example in social norms 
is, however, harder to track through indicators, which 
creates a perverse incentive to move away from tar
geting phenomena with the potential for more sub
stantive or deeper change (Cornwall and Rivas 2015). 
Leverage points will of course not directly be able to 
change this trend but offer a way to, in 
a comprehensive and intuitive way, target deep 
entry points to change.

Four interlinked, generic leverage points for 
adaptive capacity

Our findings clearly demonstrate that it is possible to 
identify new place-specific leverage points. Based on 
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the 15 place-specific leverage points the study identi
fied four generic leverage points: gender equality, 
social learning, information and knowledge, and 
access to finance. We advance the scientific discus
sion related to adaptive capacity by pinpointing the 
fundamental importance of these four topics as 
highly important vehicles for strengthening adaptive 
capacity. However, we argue that in order to max
imize positive change these four topics should not be 
targeted in isolation from each other but rather as an 
ensemble. This builds on the working theory pre
sented by Fischer and Riechers (2019) on the impor
tance of interaction between leverage point realms 
and how more shallow leverage points make momen
tum also for deeper change. Manlosa et al. (2019) call 
these more shallow-level shifts ‘sparks’. Further stu
dies on this are needed. Noteworthy is that gender 
aspects as well as the role of social networks and 
institutional collaboration including knowledge 
exchange were identified as areas needing further 
research in a study investigating research gaps in 
agricultural climate change adaptation science 
(Davidson 2016).

Gender equality
We identified a gender disparity that disadvantaged 
women in relation to most of the topics that 
emerged in the interviews. This reflects the specific 
challenges and gaps in access to a number of key 
resources that small-scale women farmers are faced 
with (Doss et al. 2014; Quisumbing et al. 2015; 
Eastin 2018). The importance of the gender aspect 
in climate change adaptation policy and intervention 
is recognized in the existing literature (Caretta and 
Börjeson 2015; Cramer et al. 2016; Bryan et al. 
2018). At the same time gender, especially as part 
of the development agenda, is criticized as having 
limited impact and that the gender agenda has been 
watered down despite it being generally acknowl
edged as an important topic for sustainable devel
opment (Parpart 2014). Gender equality related 
policy planning and implementation is facing 
a number of barriers, such as a lack of capacity of 
the persons implementing the interventions (Bryan 
et al. 2018), insufficient funding, and a lack of com
mitment to gender matter. The latter translates into 
poor advancement of gender equality and gender 
empowerment in policy implementation among 
international development agencies (Parpart 2014). 
These are worrying findings considering our study’s 
result of the importance of gender equality to pro
mote adaptive capacity but they can also be seen as 
opportunities to create positive change. Of the four 
identified generic leverage points gender equality is 
the one addressing social norms that, while challen
ging to address, also holds great potential to create 
systemic change. Addressing the three other generic 

leverage points will support an enabling environ
ment that will facilitate advances in gender equality.

Information and knowledge
In the study, the data showed that accessing useful 
and understandable information was a challenge for 
many of the informants. Many felt that they did not 
have the necessary information to make informed 
decisions on farming practices and diversification of 
livelihoods especially in the light of the challenges 
climate change poses in the study area. ‘Lack of 
knowledge’ has broadly been discussed in the litera
ture to be an impediment to climate change adapta
tion and to adaptive capacity (Parry et al. 2007; 
Williams et al. 2015).

Social learning
The previous leverage point goes hand in hand with 
social learning. A person has to be able to process and 
interpret information before information can turn 
into knowledge (Williams et al. 2015). Even then 
there is no guarantee that it will lead to improved 
climate change adaptation due to, for example, cog
nitive barriers (Grothmann and Patt 2005). Social 
learning has been studied in the past in the context 
of natural resource management and collective and 
wicked problems in sustainability (Wals and Rodela 
2014). A broad definition by Ensor and Harvey 
(2015) defines social learning to facilitate knowledge 
sharing, joint learning, and co-creation of experiences 
between stakeholders around a shared purpose in 
ways that: 1) take learning and change beyond the 
individual to communities, networks or systems, 
and 2) enable new, shared ways of knowing that 
lead to changes in practice. The leverage points iden
tified for the study area address social capital through 
the creation of self-organized social platforms that 
build trust and social cohesion. Social learning not 
only addresses gaps in knowledge but also builds 
social capital including trust, enhancing reciprocity 
and exchanges (bonding capital), and improving con
nectedness to networks and groups (Pretty and Buck 
2002). Strong social capital is important in times of 
hardship, for example after a storm or flooding, and 
can determine whether people help each other or not 
(Adger 2003).
As climate change interventions often come with 
a high price tag and resources are scarce, further 
strengthening and cross-pollinating local adaptation 
practices are valuable (Nyong et al. 2007). In the 
study, a number of already existing adaptation mea
sures were reported as people through generations 
have found ways to cope with climate variability 
such as droughts and floods. It was not clear based 
on the data collected which of the existing measures 
could be classified as local knowledge and which of 
the adaptation practices stemmed from the 
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agricultural extension officers. It was probably 
a mixture of both. Integrating local knowledge in 
adaptation planning has the potential to improve 
the often low uptake of new technologies and the 
low success rate in past adaptation endeavours 
(Nyong et al. 2007). There are, however, also critical 
voices towards the integration of local knowledge into 
adaptation processes in the Global South. It is seen 
that the adaptation planning process including the 
integration of local knowledge might still be led by 
external parties imposing a Western world view 
(Diver 2017). In response to this criticism there is 
a call to move from ‘integrating’ local knowledge to 
co-producing knowledge (Nalau et al. 2018). In the 
case of our study area, local culture and tradition 
would most likely not include women as equal parties 
in a knowledge co-production exercise. This high
lights the importance of being mindful of and addres
sing gender inequalities in adaptation planning and 
underlines our earlier claim that the four generic 
leverage points should not be regarded in isolation 
but rather as an ensemble of topics, together having 
the potential to create positive change.

Access to finance
The importance of access to finance for adaptive 
capacity has been proved (Caretta 2014; Simotwo 
et al. 2018). Despite the fact that nearly half (41%) 
of the women interviewed in this study had access 
to credit, it was clear that their level of adaptive 
capacity was very weak. Several challenges were 
listed related to the existing microcredit schemes, 
which made it a viable option for only a few. To 
better understand the barriers of the current micro
credit system and how to overcome these merits 
further study. We consider that ‘access to finance’ 
alone will not have the power to substantially 
improve adaptive capacity. Together with the other 
three generic leverage points, access to finance has 
the potential to substantially improve adaptive capa
city and create positive change.

Limitations and future directions

We contend that combining the two established 
concepts to form 15 associations has proved fruitful 
but further testing in other contexts and geogra
phical locations is needed. To facilitate further test
ing and to apply the constellation more broadly, 
further development would be beneficial. In this 
study we have focused only on the design realm 
including three, deep leverage points, which pro
vided a rich set of data. Further studies including 
the other three realms parameters, feedbacks and 
intent (see Table 1) are needed to deepen the 
understanding of how leverage points could serve 
adaptation planning.

Using leverage points to strengthen adaptive capacity 
cannot be seen as a pure quick fix for identifying 
suitable entry points for climate change adaptation 
planning as the analysis requires an in-depth under
standing of the local context including cultural 
norms, beliefs and values, i.e. topics often challenging 
to collect data on and topics that also can be difficult 
to act on. Resistance related to gender equality work 
has for example been documented (Colpitts 2019; 
Ratele 2015).
There is a limited amount of peer reviewed articles on 
evaluations of operationalized efforts to strengthen 
adaptive capacity (Whitney et al. 2017). Likewise, 
literature on evaluated initiatives where identified 
systemic leverage points have been operationalized 
is also scarce. This makes it questionable to make 
strong claims about the potential usefulness of lever
age points, which is broadly stated in the existing 
leverage point literature. We recommend further 
research on evaluations on existing operationalized 
leverage point initiatives.
Finally, we also call for further academic discussion on 
the methodological approach for the identification of 
leverage points for adaptive capacity. The authors 
invite the scientific community to further discuss and 
test the three criteria used by the authors. The existing 
scientific literature on frameworks and methods is 
scarce.
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Appendix 1. Interview guidelines for farmer 
sample

Introduction
Interviewer says: Before we start I would like to explain 
a bit about the project that we work with (do the GDPR 
and ethics protocol).
Now we are ready to start the interview: (Put the recorder on!)
Interviewer states: (this needs to be recorded!) 

(1) The date
(2) The place
(3) Name of interviewee
(4) Name of interviewer

Interviewer says: Many thanks for taking the time to dis
cuss. I will ask you questions and please note that there are 
no right or wrong answers. I am only interested to hear 
what you think. Please don’t hesitate to ask for clarification 
if needed. 

Interview questions
First I would like to discuss a bit about your farm and 
your farming practices  

(1) How many separate plots of land do you have, what size 
are they and what do you grow? Do you grow any 
legumes – cowpea, soybean, groundnut, common bean 
and/or bambara groundnut?

(2) Do you have any livestock? (Yes/No) If yes, what type 
and how many?

(3) What kind of equipment do you own or have access to 
if you don’t own it yourself; for example, tools, motor
cycle or a tractor? (anything else)

(4) What kind of equipment would you need to improve 
your farming?

(5) Do you own the land that you farm?
(6) What would it require for you to get more land to farm? 

Are there any customs or cultural traditions or any 
systems, formal and traditional, that enable or constrain 
you from accessing more land?

Now I would like to discuss a bit about the technology 
that you have  

(7) Do you have a mobile phone? (Yes/No)
(8) Do you always/usually have airtime?
(9) Are you able to connect to the internet?
(10) From where do you get information about new tech

nology for example for farming practices?
(11) Have you heard about rhizobium inoculants? (Yes/ 

No). Biofertilizers used together with legumes instead 
of nitrogen fertilizer. What have you heard about 
rhizobium inoculants?

Now I would like to discuss a bit about your livelihood  

(12) What are your income sources?
(13) Are there any other income-generating activities that 

you could think of doing?
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(14) What would you need (investment, support, knowl
edge? – probe) to be able to engage in these alterna
tive income sources?

(15) Do you have access to credit? (Yes/No)
(16) From where do you get information about how to get 

credit?
(17) Are there any traditions or customs or any formal 

systems or rules that affect your access to credit?
(18) Do you have access to healthcare?

Now I would like to discuss the weather and climate  

(19) Is your experience that the weather has changed com
pared with when you were a child? (Yes/No) If so, 
how?

(20) (If yes) How has this affected your everyday life?
(21) (If yes) If you have changed your practices to cope so 

far then how have you done it?
(22) How have others in your community responded to 

changing weather?
(23) Do people help each other when faced with hardship/ 

crises? (Yes/No) If so, how? If not, why not?
(24) From where do you get information about the weather 

to know when to sow or harvest or when there is 
a drought or flooding coming?

(25) Do you think you have enough information about the 
weather? (Yes/No) If no, what additional information 
or support would you need in order to better cope 
with changing weather?

(26) Do you feel that you have enough support from 
institutions, formal or traditional, to cope with the 
climate? (Yes/No) If no, what more support would 
you need?

Now I am interested to discuss the support networks that 
you have  

(27) Which organizations, groups or networks are you 
a member of and what do they do?

(28) From where do you get information about existing 
networks, associations, NGOs and other organizations 
that you could join that could support you? Please 
describe.

(29) Do you feel that you are free to participate in any 
organization that you want to? If not, why not?

(30) Do you feel that your opinions and thoughts are heard 
by a larger group such as decision makers (through 
any of these groups or organizations that you are 
active in)? If so, how? If not, why not?

(31) Do you feel you can decide yourself about most aspects 
of your life? (Where you live, what you do, how many 
children you have.) If so, how? If not, why not?

Finally, I would like to discuss education  

(32) What is your level of education and what is the high
est level of education within your household? Years of 
schooling.

(33) Where and when do you normally learn new things?
(34) Do you feel you have enough opportunities to learn 

new things?
(35) Have you attended any sessions with the extension 

workers? (Yes/No)
(36) If yes, what are your thoughts on these, are they useful 

and what have you learned? (Social learning.) If so, 
how? If not, why not?

Appendix 2. Interview guidelines for key 
informant sample

The questions were tailored to fit the expertise of the 
informant. All of the following questions were therefore 
not asked to every key informant.

Food system, role of the different actors within the 
system and potential for change

The food system is the whole network of actors involved in the 
food chain, from producers to sellers and processors, to con
sumers, but also to the political and cultural actors making 
decisions about economic and environmental issues in the 
region.

Questions:  

(1) First, what does the food in the local food system 
mainly consist of? Which crops are grown and which 
basic products produced? What food do people in 
general consume?

(2) To get a good overview of how you see the dominant 
local food system, could we draw a map of the most 
important actors and their relation to each other? We 
can differentiate three levels: agricultural production 
system, value chain, and support structures (such as 
policy and extension).

(3) Are there many alternative paths from producer to 
consumers within this system? What are they?

(4) Now, looking at this map, who would you say are the 
most important actors in terms of making decisions 
about what to grow?

(5) Who would you say are the most important actors in 
terms of making decisions about what is processed 
from these crops – who decides?

(6) Is decision-making or participation somehow restricted 
based on issues such as gender or ethnicity?

(7) Do you believe people are generally happy with the 
current food system? If not, what are the aspects they 
are not happy with?

(8) Do you feel people generally consume healthy foods? 
Are there big differences in consumption patterns of 
different groups within the system?

(9) Who are the actors with power to influence change in the 
food system?

(10) Do you see any examples of niche/marginal food system 
approaches developing in the community? What type of 
activity or processes are these? Who/what are the drivers of 
these processes? How do they fit into the overall dominant 
food system? Are there conflicts between niche actors and 
others within the dominant food system?

(11) Do you feel that consumers have power to influence 
the food system through their choices? Are there any 
types of consumer organizations pushing for change? 
For example, better access to nutrition/information/ 
something else?

(12) And what about farmers associations? Are they able to 
influence the food system/changes in the food system? 
What type of issues are they most concerned with?

(13) Do people in general – or any specific stakeholder 
group within the food system – discuss environmental 
aspects of the current production systems?

(14) Do you believe there are environmental pressures that will 
eventually force changes within the current food system? 
What are these pressures? What kind of changes do you 
envision? Can any of the niche approaches mentioned 
before play a part in this change?
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(15) How much does local policy influence the food system 
or possible changes within the system? What are the 
most important support structures for local producers 
(crops and products), for example, subsidies, schemes, 
extension?

(16) How much do you feel that global markets and inter
national corporations influence the local food system?

(17) What about local business development and innova
tion? Is there local capacity to engage in such activ
ities? Who are the main actors? Are farmers involved 
in innovation activity?

(18) Do you feel that local businesses stand a chance in relation 
to international corporations? Could local consumers play 
a role in driving demand for local products?

(19) If you think about the best solutions/pathways towards 
a food system that benefits all the actors of the food 
chain, what do you think are the most important elements?

(20) What are the main constraints or barriers to achieving 
such a change?

(21) What is the role of technology in developing the food 
system in new directions?

Appendix 3. Backcasting exercise with the 
focus groups

This is the guidance for the facilitators who facilitated the back
casting exercises during the two focus group discussions.
Facilitator says: The participants will form two groups after 
the introduction to the exercise.

Creating the vision of the desired future

Facilitator says: We are now going to visualize the future of 
your children or grandchildren in 20 years’ time. The 
person is strong and resourceful having all the conditions 
to live a good life. The person is still living in your home 
village and wants to continue doing that, working with 
farming and possibly also with something else. The climate 
is still being difficult with dry spells and erratic rain pat
terns. But your child has found ways to cope and is living 
a good life.
Discussions will start among the two groups facilitated by 
the two group facilitators.

Question 1

Please describe what your children are occupied with. Do 
they only farm and in that case what do they farm? Or do 
they also have other income-generating activities?

Question 2

What type of resources do your children have in order to 
be successful? Probe: owned and rented resources, access to 
credit, education and healthcare.

Question 3

What type of organization, network or association are your 
children active in? Can you think of any new type of 
organization that would be beneficial?

Question 4

From where will your children gain new knowledge? 
Probe: radio, school, extension service or other 
sources?

Question 5

In what role or capacity do you see this person, your child 
or grandchild, in relation to others in the community?

Steps for how to get to the vision

Now when we know what we would like the future of our 
children or grandchildren to look like then let’s think what 
is preventing us from making this a reality.

Question 1

What is needed to make this happen?

Question 2

What type of knowledge and information would your child 
or grandchild need?

Question 3

Who should be responsible to make this happen? 
Which institutions, stakeholders or groups should be 
involved? Can this happen within the existing groups 
or do we need to create new collaborations among 
interest groups or within a community or stakeholder 
group?

Question 4

What will make this person be respected and his or her 
opinion be heard?

Question 5

What can YOU do for this to happen? What is needed for 
an individual/organization to make it happen?
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