
Frontiers in Climate 01 frontiersin.org

Locally led adaptation metrics for 
Africa: a framework for building 
resilience in smallholder farming 
sectors
Nwamaka Okeke-Ogbuafor 1*, Joanes Atela 2, 
Mary Gorret Nantongo 3, Leah Aoko 2, Charles Tonui 2, 
Edward Rajah 4,5, Joshia Osamba 2, Josephat Omune Odongo 2, 
Assouhan Jonas Atchade 2 and Tim Gray 6

1 School of Social and Environmental Sustainability, University of Glasgow, Glasgow, United Kingdom, 
2 Africa Research and Impact Network (ARIN), Nairobi, Kenya, 3College of Business and Management 
Sciences, Makerere University, Kampala, Uganda, 4 Department of Natural and Environmental 
Sciences, School of Arts and Sciences, American University of Nigeria, Yola, Nigeria, 5 Department of 
Computer Science, School of IT and Computing, American University, Yola, Nigeria, 6 School of 
Geography, Politics and Sociology, Newcastle University, Newcastle upon Tyne, United Kingdom

Kenya is one of several Sub-Saharan African countries vulnerable to climate 
change, which severely impacts their small-holder farming (SHF) sectors. To 
build resilience and reduce SHFs’ vulnerability to the impact of climate change, 
there has been ongoing advocacy for an increase in adaptation funds disbursed 
to these African countries. However, the effectiveness of adaptation funds relies 
heavily on the quality of metrics used for tracking and assessing adaptation 
needs and actions developed by SHFs. This study, which set out to evaluate the 
impact of existing locally led adaptation (LLA) metrics relevant to Kenya’s SHFs, 
systematically searched grey and journal articles published between 2007 and 
2023 and found that these sources did not reveal the impact of LLA metrics on 
resilience of SHFs, nor did they provide a framework for developing adaptation 
metrics relevant to SHFs. Kenya’s SHF sector is strategically vital for both rural and 
national economies and is the lifeblood of vulnerable communities. To mitigate 
the impact of climate change on this sector, the present study developed 
the first framework for locally led adaptation metrics for SHFs by drawing on 
the context knowledge of Kenya’s SHFs and lessons from the resilience and 
adaptation policy literature. This framework requires five steps: (1) to carry 
out gender intersectionality analysis to unravel the diverse typologies of SHFs 
in Kenya in order to identify their adaptation needs; (2) to co-develop metrics 
with stakeholders, including SHFs, periodically reviewing their relevance; (3) to 
complement metrics with contextual data; (4) to develop a knowledge brokering 
platform for cross-community and cross-country learning; and (5) to connect 
with government and decision makers. While this study has provided guidance 
on implementing the locally led adaptation metrics for Africa (LAMA) framework 
in real-world settings, there is a need to explore further how quantitative metrics 
can be complemented with contextual data.
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1 Introduction

Among other Sub-Saharan African countries, Kenya has been 
listed as one of the most vulnerable countries to climate risks not 
only because of its significant dependence on the agrarian sector 
but also because of its diverse geography, which includes arid and 
semi-arid lands, covering about 80% of its land area which are 
particularly prone to drought and unpredictable rainfall patterns 
(Nkonya et  al., 2018; Climate Fact Sheet, 2024). Smallholder 
farming (SHF) in Kenya is mainly dominated by production on 
farms between 0.2 and 3 hectares (Birch, 2018). This sector is 
vital for local and national economies, employing over 40% of 
Kenya’s population of 42 million (Opiyo, 2024). It produces about 
63% of food consumed in the country (FAO, 2015). SHF is diverse 
and typically comprises farmers who cultivate food crops 
interspaced with cash crops, practice mixed farming, and manage 
their farms in families. A thorough analysis of their typologies 
requires a deep understanding of these categories, including 
systems of production and trends (Huber et al., 2024; Eshetae 
et  al., 2024). The characterization of SHF typologies needs to 
factor in farmers’ socio-economic conditions—most Kenyan 
SHFs are poor and suffer many forms of deprivation (Birch, 2018; 
Jayne et al., 2010), such as high levels of ill health, child mortality, 
poor access to education, and marginalization from the broader 
community (Heyer, 1991). The impacts of climate change 
increasingly exacerbate these vulnerabilities, and to alleviate 
them, SHFs have continuously made adjustments, including 
changes in planting dates, crop diversification, use of certified 
seeds, and growing drought-resistant crops (Kalele et al., 2021). 
Wens et  al. (2022) note that adaptation interventions such as 
early warning systems have also been tried. However, the 
unpredictability of weather events undermines these adaptation 
efforts (Mehta et al., 2019; Matthan, 2022). For example, in May 
2002, heavy rains flooded farms (USAID, 2002) and by 2009, 
successive periods of drought were responsible for hunger and 
malnutrition of about 10 million Kenyans, including SHFs 
(Institute for Security Studies, 2011). Droughts have also caused 
loss of livestock: “we experienced a big drought named ‘yua ya 
Longosa’ meaning it affected livestock, both short and long rain 
failed, water was a big challenge, our cows died, and we mostly 
relied on government food aid” (Kalele et al., 2021, p. 7). Kalele 
et al. (2021, p. 7) note that: “nowadays we do not get sufficient 
food, most people do not put much effort in their farms, because 
they are afraid of getting losses”. Kenya’s State Department of 
Livestock says Kenya has lost 2.5 million head of livestock to 
climate change and the surviving animals graze from drylands 
without sufficient pasture and water to drink (Mokku, 2023; 
Marcus, 2022).

SHFs hold divergent views about the impact of adaptation 
interventions provided to them, and their socio-economic conditions, 
and perceptions can influence their decision about whether to accept 
an adaptation intervention or not (Kalele et al., 2021). For example, 
SHFs’ opinions differ over certified seeds in the Yatta region. Certified 
seeds “are costly, not genuine and does not perform well…in cases of 
limited rainfall, the traditional crops usually persevere and give good 
grain, but the certified seed does not perform well” (Kalele et al., 2021, 
p.  8). Although Kenyans look to their government for help with 

adaptation interventions that can enhance the resilience of their SHFs, 
they rely more on outcomes from the Conference of Parties (COP) 
(Mokku, 2023, p. 1).

Section 2 describes the outcome of recent COP meetings and the 
pledge to vulnerable groups, such as SHFs. Section 3 outlines the 
methodological approach adopted by the current paper. Section 4 
presents the results of the study. Section 5 discusses those results. 
Section 6 concludes the paper by summarising its findings, their 
implications and policy recommendations.

2 Outcome of the conference of party 
meetings: adaptation funds for 
vulnerable countries

As evidence of the global damage caused by anthropogenic 
carbon dioxide in the atmosphere continues to accumulate, there 
have been continuing international negotiations to deal with this 
problem (Maslin et  al., 2023; Moosmann et  al., 2019; Rietig, 
2016). COP21 held in 2015, is one such negotiation forum. In this 
forum, 196 countries reached what is known as the Paris 
Agreement, which is a legally binding international treaty on 
climate change (Maslin et al., 2023; Falkner, 2016). Key aspects 
of this agreement include, but are not limited to, actions that can 
substantially limit global greenhouse gas emissions and 
temperature increase to below 2°C and work towards further 
limiting temperature increase to 1.5°C above pre-industrial levels 
(Huang and Zhai, 2021; UN, n.d.). Agreements were also reached 
for financial support to be provided to developing countries in 
order to enhance their resilience and abilities to cope with the 
impacts of climate change, and to encourage member states to 
review their commitments. This led to the development of the 
global stocktake framework (OECD, 2023; UN, n.d.; Vandyck 
et al., 2016).

Six years later, COP26, which was held in Glasgow, reviewed the 
Paris Agreement and the progress made by countries (Harris, 2022; 
Wang et al., 2022). During this meeting, 103 countries pledged to 
reduce methane emissions by 2030 (Cogan et al., 2022). A hundred 
and forty countries agreed to halt and reverse deforestation and land 
degradation by 2030— a group of governments, public and private 
donors pledged $13.9 billion to support local communities in 
implementing this agreement (Cogan et al., 2022). Although COP26 
addressed all the issues on its agenda and Nationally Determined 
Contributions (NDC) were received from 151 countries, stakeholders 
had mixed feelings about whether this conference, which brought 
together over 38,000 registered participants from across the globe, was 
successful (Depledge et al., 2022; Musoke, 2021). This mixed feeling 
results from stakeholders’ expectations of drastic transformation that 
should happen based on agreements reached during previous 
meetings (Depledge et al., 2022; Arikan, 2021), and delays in providing 
the agreed US$100 billion yearly funding to developing countries by 
2020 (UN News, 2021; UK Parliament, 2021). Developing countries 
were dissatisfied with the minuscule progress made around adaptation 
funds. However, as mentioned in the 2022 House of Commons report, 
and in IIED (n.d.), the following principles of LLA garnered 
substantial support and were endorsed by states and organizations: (1) 
decentralizing decision making and granting local communities 
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access to adaptation finance; (2) addressing structural inequalities, by 
encouraging vulnerable groups to lead and participate in adaptation 
management; (3) support for long-term community participation and 
access to funding (4) investing in local capabilities by co-investigating 
and producing adaptation management policies with communities; 
(5) integrating local, indigenous and scientific knowledge to address 
in order to develop thorough understanding of climate risks and 
uncertainties; (6) ensuring that programmes are iterative and funding 
structures are flexible; (7) ensuring transparency and accountability 
in programme design and financing, and (8) connecting with 
international and local investors for assistance, including funding. In 
November 2022, COP27 took place in Egypt, the emphasis was on 
implementing pledges from previous COPs rather than setting new 
targets (Usman, 2022). Discussions included how to facilitate the 
payment of adaptation and recovery funds to developing countries in 
order to enhance the adaptive capacities of some four billion 
vulnerable people, including SHFs (Usman, 2022; World Economic 
Forum, 2022).

At present, over 2 million Kenyans are food insecure, with high 
risks of hunger, malnutrition, and poverty (Oloo, 2017; Government 
of Kenya, 2011; OXFAM International, 2022). Nevertheless, adaptation 
funds committed annually to Africa from bilateral and multilateral 
funders remain insufficient to meet the continent’s adaptation 
investment needs (Savvidou et al., 2021): according to African NDC, 
the continent needs about USD 53 billion annually between 2020 and 
2035, but received only USD 10.6 billion in 2021–2022 (Ijjasz-Vasquez 
et  al., 2024). Thus, negotiations around adaptation funds for 
strengthening adaptive capacities and resilience of vulnerable groups, 
including SHFs in Africa, continued during the 2023 (COP28) in 
Dubai; (AfDB, 2023). However, increasing adaptation funds for 
African countries will only be productive if metrics are periodically 
assessed to gauge progress in climate change adaptation. (Singh et al., 
2022; Leiter et al., 2019). Emerging studies have shown that while 
some adaptation interventions are helpful, most work against the 
principles of the Paris Agreement—they are not needs-driven, and 
they reinforce vulnerabilities of already vulnerable groups, including 
SHFs. As Eriksen et al. (2021) note, in some parts of Africa, adaptation 
interventions inadvertently exacerbate existing vulnerabilities rather 
than alleviate them. For instance, in São Tomé and Principe (Central 
Africa), SHFs were better-off without adaptation actions, as current 
adaptation interventions seem to be pushing SHFs into more casual 
labour (Mikulewicz, 2020). Inequalities, elite capturing of adaptation 
interventions, and new vulnerabilities are long-standing problems in 
climate change adaptation processes (Eriksen et al., 2021; Artur and 
Hilhorst, 2012). Hence, the need to develop systematic approaches for 
monitoring progress in adaptation across and within countries (Seyisi 
et  al., 2023). Metrics are essential for this task of climate change 
adaptation, and their performance is critical for developing adaptation 
policies (IPAM, n.d.; Seyisi et al., 2023). However, there is a current 
lack of approved criteria for adaptation metrics (Seyisi et al., 2023; 
Adaptation Committee, 2021). Most studies focused on internationally 
developed metrics (Seyisi et al., 2023; Republic of Kenya, 2016). But 
effective metrics must be context-focused in order to build resilience 
in communities (Leiter et al., 2019). As a result, LLA approaches for 
capturing adaptation actions are gaining attention —they can facilitate 
the development of metrics that will that will reflect the realities of 
SHFs (Rahman et al., 2023; Soanes et al., 2017). Locally led adaptation 

approaches include vulnerable groups in decision-making, thus 
promising a better understanding of their adaptation needs (Global 
Commission on Adaptation, 2019). Andrew Norton, Director of the 
International Institute for Environment and Development (IIED), 
describes LLA approaches as:

“a crucial initiative, one that will allow multiple organizations in 
all parts of the world to learn about the best ways to get money 
where it matters, but also to privilege the voices of the poorest and 
those who are genuinely at the front lines of the climate crisis” 
(IIED, 2014, p. 1)

This study will assess the effectiveness of LLA metrics use in 
monitoring adaptation interventions among Kenya’s SHFs. The findings 
will contribute to shaping adaptation policies and future strategies to 
enhance resilience in the SHF sector. To achieve this, the study posed 
the following questions: (1) What LLA metrics are available to SHFs in 
Kenya? (2) How were these metrics developed? And (3) Are LLA 
metrics improving the resilience of SHFs to climate change?

3 Methodology

Building resilience is central to the continuing international 
discussions (described in Section 2) to deal with the effects of climate 
change on especially vulnerable groups who have contributed the least 
to these problems and are suffering unfairly and disproportionately 
from its impacts (Quintana et al., 2021; Swaby et al., 2024). During the 
last 20 years, the development community has put in place a range of 
processes and platforms that can directly or indirectly strengthen the 
resilience of vulnerable groups (IPAM, n.d.; Ma et  al., 2023). For 
example, the International Platform on Adaptation Metrics (IPAM) 
launched in 2020 focuses on enhancing resilience to the impacts of 
climate change through championing innovative design, mapping, and 
evaluation of metrics (IPAM, 2021, n.d.). Aside from IPAM, there is a 
range of other resilience building programmes for assessing the 
effectiveness of adaptation interventions on communities, individuals, 
and their organizations (Borquez et al., 2017; Aldunce et al., 2014; Engle 
et al., 2014). However, there are divided views about the effectiveness 
of these initiatives. One issue is about the meaning of the term 
“resilience”, as it has become a buzzword, often used loosely. Southwick 
et al. (2014) note that resilience can be constructed in many ways by 
individuals, families, cultures, organizations, or communities. A 
systematic review of the literature published between 2000 and 2012 
with specific relevance to climate change showed that resilience is not 
only complex to describe but there are also different types and levels of 
resilience (Aldunce et  al., 2014; Borquez et  al., 2017). The term is 
commonly used to refer to the ability of a system to absorb, adapt, or 
recover from social, ecological, structural and physical shocks (Aldunce 
et al., 2014; Borquez et al., 2017; Walker et al., 2004). A workshop that 
aimed to elicit the meaning of resilience from diverse groups and 
individuals found that people described it based on their own particular 
circumstances. For example, communities previously affected by 
earthquakes said it was “the capacity to recover” and “to return to an 
initial state” (Borquez et al., 2017, p. 168). Korda et al. (2021) identified 
three forms of resilience: (1) Passive fatalists are individuals or groups 
who have given up resisting, accepted their disadvantaged 
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circumstances, and ignored warning signs of an unsustainable future, 
including climate change; (2) Reactive adaptors, unlike fatalists develop 
adaptation actions that can strengthen their resilience: and (3) Proactive 
transformers work towards taking charge of their development by 
changing their environment rather than adapting to a life of 
vulnerability (see also Okeke-Ogbuafor et al., 2023). These differences 
in the interpretation of the term resilience make it challenging to 
develop standardized metrics for assessing the effectiveness of resilience 
programmes (Erol et al., 2010; Hallegatte and Engle, 2019).

Borquez et al. (2017) suggests that resilience programmes can 
be effective if they pay attention to asymmetrical power relationships 
and are tailored to meet the needs of individuals or communities. This 
is an acknowledgement that the impact of climate change on 
communities, groups, or sectors is not uniform because more 
established groups, including SHFs with higher income, social status, 
and class, are likely to be  less vulnerable to the impact of climate 
change compared to their counterparts who are poorer, culturally 
marginalized, or suffer health challenges (Shamsuddoha et al., 2024; 
IPCC, 2014; Berberian et al., 2022; Islam and Winkel, 2017). At the 
heart of many of these inequalities of power lies gender. Discrimination 
against vulnerable groups such as women is both the cause and the 
effect of the differential impact of climate change on SHFs. This has 
led to a growing call for an intersectional perspective that looks at how 
gender is mediated by context-specific cultural factors, social identities 
and positions such as ethnicity, class, marital status, age, and (dis)
ability. The intersectionality of these combined identities shapes in 
social positioning, relations, roles, lived experience, vulnerability and 
options for adaptation action chosen by individuals and groups, 
including SHFs (Kelly et al., 2021; Christoffersen, 2023). Crenshaw 
and Willams, cited in Christoffersen (2021, p. 6) note that resilience 
begins with addressing the needs of vulnerable groups:

“and with restructuring and remaking the world where necessary, 
then others who are singularly disadvantaged would also benefit…
placing those who currently are marginalized in the centre is the 
most effective way to resist efforts to compartmentalize 
experiences and undermine potential collective action”

Despite its long history, scholars have struggled with how to test 
and apply gender intersectionality in real life (Kelly et  al., 2021; 
Christensen and Jensen, 2012; Bowleg, 2012). Stephanie (2008) notes 
that there is no singular methodology for incorporating intersectionality 
perspective in any project. Nonetheless she recommends the following 
guidelines: (1) understanding the context of individual or group; (2) 
comparing individual or group identities with each other; and (3) 
documenting and categorizing emerging themes and overlaps (see also 
Ashmore et al., 2004). Christensen and Jensen (2012, p. 114), in their 
work on “doing intersectional analysis” highlight the benefits of 
engaging with individuals and groups through documenting and 
analysing their everyday life experiences because they:

“are important for grasping the complex processes of identification 
and positioning…it is of central concern to intersectionality 
research to both take the actual information given in such 
narratives seriously and to analyse how gender, class, ethnicity, 
etc. intersect in the discursive construction of meaning”

This study will also contribute to adaptation policy by 
examining the benefits of integrating gender intersectionality 
into metric development.

To answer the research questions posed by this study, a systematic 
review of papers and reports published between 2007 and 2023 on 
climate change and adaptation metrics applied to SHFs in Kenya. 
Systematic reviews are used in different sectors. In the primary 
healthcare sector, they inform day-to-day clinical practice 
(Gopalakrishnan and Ganeshkumar, 2013; Green, 2005). In the 
fisheries sector, they are used to develop evidence-based fisheries 
management policies (d’Armengol et  al., 2018; Wieczorek et  al., 
2021). Robinson (2020) applied systematic reviews in research on 
climate adaptation in Small Island Developing States (see also 
Johnson et al., 2022; Groulx et al., 2017). The present study adopted 
the following five-part systematic reviewing protocols developed by 
Butler et al. (2016, p. 2): (1) develop research questions; (2) design 
search strategy and search terms; (3) determine inclusion and 
exclusion criteria; (4) conduct an iterative and critical review of 
articles; (5) extract and synthesise data (see also Bramer et al., 2018).

The Web of Science and Google Scholar were used to search for 
peer-reviewed articles. Grey materials, including reports and news 
were retrieved from organization websites. For a comprehensive search, 
a combination of natural languages and Boolean operators linked to 
the study’s aim and research questions were developed and used to 
refine (narrow down or expand) the search terms for journal articles 
(Lefebvre et al., 2008). See the Appendix for summary of the search 
words used and the numbers of articles retrieved, screened, 
and included.

A two-stage screening process was performed to ensure only 
relevant studies were included in the final analysis. The grey and peer-
reviewed articles included were (1) published in English between 2007 
and 2023; and (2) related to the research aim and questions, with a focus 
on LLA metrics used in Kenya’s SHF sector. The first stage screening did 
not find any article/report with any evidence of the following:

 (1) Types of LLA metrics available to SHFs
 (2) Framework used for developing these metrics
 (3) Impact of LLA metrics on the resilience of Kenya’s SHF

A second round of search of the same sources was conducted to 
screen for articles with metrics developed for any sector in Africa. 
However, due to the scanty information on adaptation metrics, a third 
round was conducted to draw out lessons that can be used to develop 
a framework for LLA metrics. The 112 articles and reports included 
information on adaptation metrics, intervention policies, or both in 
Kenya or other African countries. See Supplementary materials for the 
summary search terms for Web of Science and Google Scholar and 
their results. Martín-Martín et al. (2021) attributes the wide disparity 
in the number of articles accessed from Google Scholar to the more 
comprehensive nature of this bibliographical database, especially 
when compared to Web of Science.

Flow diagrams are crucial in systematic reviews because they 
provide structured information on how materials were identified, 
screened, and included (see Vu-Ngoc et al., 2018; Butler et al., 
2016). Figure 1 is the flow chart outlining the methods of data 
extraction used in this study.
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4 Results

The results of the systematic search and review of the literature are 
divided into three sections: (1) types of LLA metrics available to SHFs; (2) 
frameworks used for developing them; and (3) impact of existing LLA 
metrics on the resilience of Kenya’s SHFs.

4.1 Types of LLA metrics available to 
smallholder farmers (SHFs) in Kenya

Of all the materials reviewed for this study, only Kenya National Climate 
Plan (KNCCP) 2016 mentioned a few national indicators that might 

be relevant to SHFs. The Assessment Report from the International Institute 
for Environment Development (IIED) 2014 described the processes for 
assessing adaptation interventions. The bulk of the materials (over 55% grey 
and peer reviewed articles) described adaptation interventions and policies 
relevant to the SHF sector. Table 1 presents a summary of the recurring 
themes and adaptation lessons extracted from these materials.

4.2 Framework used for developing LLA 
metrics for smallholder farmers in Kenya

Only two documents, the Republic of Kenya National Climate 
Change Plan (KNCCP), 2016 and the Assessment Report from the 

FIGURE 1

Flow chart of article and grey material selection.

TABLE 1 Recurring themes from adaptation intervention and policy articles included in this study.

# of recurrence Theme Adaptation lessons

47 SHFs are developing adaptation actions Collaborative metric development is useful for understanding the impact of climate 

change on the activities of SHFs and developing effective metrics

15 SHFs are diverse Understand the structure of SHFs for tailored intervention

4 Quantitative metrics are not sufficient Support metrics with context-specific data

25 Aim to build resilience Co-develop metrics with SHFs

25 Impact of climate change on SHF is ongoing and dynamic Iterative and collaborative approaches are valuable considerations for metrics 

development.

55 Evaluate effectiveness of metrics Understand typologies of SHFs

Source: Extracted from grey and journal articles included in section three.
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International Institute for Environment Development (IIED) 2014 
suggest that Kenya may be implicitly using national or internationally 
developed metrics to monitor adaptation interventions developed for 
SHFs. The KNCCP described some national performance adaptation 
indicators. It is unclear whether the IIED report infers that externally 
developed Tracking Adaptation and Measuring Development 
(TAMD) can be  used to evaluate the impact of adaptation 
interventions on Kenyan SHFs or the impacts of sets of other 
interventions at national, county and ward levels. At the ward level, 
while livestock was listed as a priority under the County Adaptation 
Fund (CAF) and included in the TAMD evaluation, no adaptation 
actions developed by SHFs were mentioned.

4.3 Impact of existing LLA metrics on the 
resilience of smallholder farmers

Most grey and journal articles reviewed acknowledged the 
vulnerability of Kenyans’ SHFs to climate change, though none of 
them provided detailed information of metrics specific to SHF groups 
or any specific metrics relevant to them. Therefore, it is difficult to 
conclude whether available metrics are enhancing the resilience 
of SHFs.

5 Discussion

Three issues stand out for discussion. On what LLA metrics are 
currently used in tracking and assessing the adaptation needs of SHFs 
in Kenya. The first issue is to acknowledge that our literature review 
cannot ascertain whether or to what extent adaptation metrics described 
in the 2016 KNCCP Plan, and the TAMD report build and enhance the 
resilience of SHFs. Christiansen et al. (2018) blames this situation on the 
disconnect between academic scholarly discussions and the activities 
undertaken by practitioners and policy makers. For Goonesekera and 
Olazabal (2022) this has to do with unclear data sources, adaptation 
intervention targets and monitoring timelines. A review by Ongugo 
et al. (2014, p. 1) attributes this to limited investment in research that 
could have helped to gather data required to develop metrics and 
policies that would address increasing cases of vulnerabilities in the SHF 
sector. Aside the mention of a few indicators in the 2016 KNCCP Plan, 
none of the grey and journal articles reviewed for types of metrics 
described the LLA metrics available to Kenyan farmers nor addressed 
the connection between adaptation actions developed by SHFs and 
state-developed ones (see Section 4.2). However, we found that the 
National Climate Change Secretariat (NCCS), which coordinates 
Kenya’s adaptation actions, has a mandate to build resilience in the SHFs 
sector, in that it sets “targets and coordinates actions for building 
resilience to climate change and enhancing adaptive capacity” (Republic 
of Kenya, 2016, p. 23). But this appears to be a top-down initiative which 
excludes SHFs from participating in decisions meant to build or 
enhance their resilience to the impacts of climate change.

This leads us to the second issue—whether the resilience of SHFs 
to the impact of climate change can be  enhanced by external 
organizations on their own, excluding SHFs themselves. Lessons from 
resilience literature suggest otherwise: all processes involved in 
developing adaptation interventions, including capturing adaptation 
actions, tracking, and reporting, must include stakeholders and users 

from the onset if they are to be effective (see Section 3). Involving 
stakeholders, including SHFs, helps build partnerships between them 
and other prominent actors, including county heads, and focuses 
attention on asymmetrical power relationships (Borquez et al., 2017; 
Cundill et  al., 2017; Singletary and Sterle, 2020). In addition, 
co-developing adaptation metrics with SHFs will develop stakeholders’ 
skills in tracking and assessing their adaptation needs. However, 
actively involving SHFs in co-developing metrics may not be enough 
to enhance their resilience: co-developed metrics may be short-lived 
if stakeholder collaboration is not sustained or linked up with political 
decision-makers for long-term continuity, project financing, and 
evaluation (Borquez et  al., 2017). Therefore, it is imperative that 
developers of adaptation metrics build collaborations across different 
levels of government and develop knowledge-brokering networks 
such as the International Platform on Adaptation Metrics (IPAM). 
IPAM, launched in 2020, is an international knowledge brokering 
platform that focuses on developing adaptation metrics and ensuring 
standardization through collaboration with stakeholders and capacity-
building programmes. (IPAM, n.d.). At the moment, Kenya’s SHF 
sector seems to depend on national or internationally developed 
metrics which, as Leiter et al. (2019) note, were developed without its 
inputs. Such metrics may be  ineffective and could reinforce 
inequalities and vulnerabilities.

This leads to the third issue of whether adaptation intervention 
lessons from the articles included in this study provide additional 
valuable ideas for developing metrics to support the increasing number 
of Kenya’s SHF who are vulnerable to the impact of climate change (see 
Section 1 and Table 1). The intervention lessons in Table 1 are valuable, 
but not sufficient to develop a framework for locally led adaptation 
metrics that can enhance the resilience of Kenya’s SHFs. This study, 
therefore, integrates lessons from resilience literature (Section 3), the 
context specific knowledge of Kenya’s SHFs (Section 1) to develop a 
locally led adaptation framework for SHFs. This framework involves the 
following processes: (1) conducting gender intersectionality analysis to 
help unravel the diverse typologies of SHFs in Kenya and their unique 
lived experiences, capturing their distinct adaptation needs and actions; 
(2) complementing quantitative with contextual data in order to provide 
a comprehensive understanding of what matters to SHFs: (3) 
co-developing metrics with stakeholders, especially SHFs, periodically 
reviewing their appropriateness since the impact of climate change is 
ongoing and dynamic (Bours, 2014; Visman et al., 2022); (4) putting 
together a knowledge brokering platform for cross-community and 
country learning; and (5) connecting with government and decision 
makers for continuous funding. Figure 2 presents a framework for 
building locally led adaptation metrics.

Adaptation metrics can be  used not only for tracking the 
adaptation needs and actions developed by SHFs, but as Leiter et al. 
(2019, p. 1) said, “If used properly, they can enhance our understanding 
of what works and what does not work, why, and under what 
circumstances.” However, metrics are quantitative, and when used 
without qualitative data, they do not capture causal information, 
including complexities and the dynamic impacts of climate change on 
SHFs. Using quantitative and contextual data will deepen 
understanding of local contexts, support informed decision-making, 
enhance communities’ adaptive capacities and also provide more 
accurate assessments of climate-related losses and damages (Prabhakar 
and Srinivasan, 2011). At present, the global stocktake process will 
need a more accurate inventory and account of losses and damages 
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incurred due to the impact of climate change (Puig, 2022; Scown et al., 
2022). At present, the global stocktake process will need a more 
accurate inventory and account of losses and damages incurred due 
to the impact of climate change. The disaggregated data gathered 
through gender intersectionality (step one of the LAMA framework) 
will not only help overcome the issues around unclear data sources, it 
will help calculate more accurately how much adaptation funds would 
be required to build and enhance the resilience of Kenya’s SHFs.

6 Conclusion

Kenya is one of the Sub-Saharan African countries most 
vulnerable to climate change which is seriously impacting the 
livelihoods of over 40% of its population who are SHFs. Adaptation 
metrics are essential for tracking and assessing the adaptation 

needs and actions developed by SHFs and estimating the 
adaptation funds required to build and enhance their resilience to 
the impacts of climate change. With the steady push for an 
increase of adaptation funds to be disbursed to Africa, the study 
has searched for LLA metrics available to SHFs and developed tthe 
first framework for LLA metrics. Kenya’s lack of LLA metrics for 
SHFs and shortfall in stakeholder-driven adaptation planning 
could potentially lead to the development of misaligned adaptation 
policies, confusion, inefficiencies in disbursing funds, and 
increasing vulnerabilities within its SHF sector. Integrating gender 
intersectionality analysis and co-production into the LAMA 
framework will provide valuable lessons for developing 
participatory adaptation policies that address the specific realities 
of smallholder farmers. The LAMA framework is not meant to 
be an endpoint but a path towards developing LLA metric for 
SHFs. While this study has provided guidance on implementing 

FIGURE 2

Locally led adaptation metrics for Africa (LAMA) framework. Source: Developed by authors.

https://doi.org/10.3389/fclim.2024.1429462
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org


Okeke-Ogbuafor et al. 10.3389/fclim.2024.1429462

Frontiers in Climate 08 frontiersin.org

the LAMA framework in real-world settings, there is a need to 
explore further how metrics (quantitative) can be complemented 
with contextual data. The current study sourced its data from two 
bibliographical databases (Google Scholar and Web of Science) 
and websites of organizations that work on climate change: future 
studies will benefit from using more databases.
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