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Summary

Climate-smart agriculture that promotes climate change adaptation and mitigation while
improving livelihoods is being advocated to smallholder farmers. Most studies in this area focus
on the yield and income impacts of practices, but we explore farmer well-being impacts. Using a
multi-criteria analysis embedded in an in-person questionnaire, our findings suggest that
smallholder farmers in Southern Malawi have diverse preferences for climate-smart practices
based on location, access to markets and resources and importance placed on climate
adaptation. The use of multidimensional well-being criteria provides deeper insights into the
motivations and priorities of farmers, revealing trade-offs between immediate food needs and
climate adaptation concerns, as well as between the need for incentives versus the risk of
conditional credits. Our study calls for tailored climate-smart agriculture projects that allow
farmers to adopt practices that meet their needs.

Introduction

Climate change is expected to negatively affect attainable yields of crop production and food
security (Pugh et al. 2016). Climate change and global consumption patterns will impose threats
to achieving United Nations Sustainable Development Goal (SDG) 2 of zero hunger (Mason-
D’Croz et al. 2019). Irrespective of climate change, yield gaps remain high, especially in sub-
Saharan Africa, keeping realized yields well below attainable yields (Van Zeist et al. 2020).
In response, for agriculture to be sustainable, several solutions have been put forward, some of
which directly address adaptation, others helping to reduce yield gaps (Minoli et al. 2019) and
thereby reduce rural poverty and food insecurity (Erbaugh et al. 2019). Efforts such as
sustainable intensification balance conservation with food production (Rasmussen et al. 2018),
while climate-smart agriculture (CSA) emphasizes adaptation to and, where possible, mitigation
of climate change, as well as farmers’ livelihoods (Lipper et al. 2014). CSA includes diverse off-
and on-farm practices: some CSA options are information and communications technology
based for closing yield gaps (Walter et al. 2017), but these are often inaccessible to farmers in
low-income settings (Nasser et al. 2020); others focus on livelihoods (Karlsson et al. 2018).
Farm-level CSA practices such as conservation agriculture, crop diversification and agroforestry
help farmers manage the risks of production variability, recover from climate shocks or reduce
negative coping strategies, but the results depend on agroecological conditions and farmer
characteristics (Hansen et al. 2019).

CSA project evaluations typically focus on yield, profitability and physical metrics for
mitigation and adaptation (Thierfelder et al. 2017). However, these fail to capture all of the
dimensions of food security and farmer income (Chandra et al. 2017). The evidence remains
insufficient to assess the effects of CSA on income poverty reduction (Hansen et al. 2019) - and
even more so on multidimensional poverty, our focus in this paper. Expanding metrics and
evaluation domains reveals trade-offs between the three CSA objectives (Antwi-Agyei et al.
2023) and the overarching goals of SDG 1 (zero poverty) and SDG 10 (reducing inequalities)
(Hellin & Fisher 2019).

In Malawi, high poverty combined with high reliance on agriculture have attracted CSA
projects on conservation agriculture, soil fertility management and agroforestry, with mixed
success (Dougill et al. 2017, Amadu et al. 2020b). CSA adoption remains low, with often
considerable post-project disadoption (Khoza et al. 2022), due to large upfront investments vis-
a-vis smaller benefits over time (Branca et al. 2021, Ignaciuk et al. 2021). However, sustained
promotion, demonstration plots and dedicated extension services may improve the chances of
continued adoption (Pangapanga-Phiri et al. 2024). Inclusive and equitable CSA initiatives must
also address barriers for poorer farmers, including access to tools, transport, credit and energy
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(Murray et al. 2016). Cash transfers may complement CSA (Hellin
& Fisher 2019). Evidence from a study on the public works
programme Malawi Social Action Fund (MASAF) suggests that
participation increased CSA adoption (Scognamillo & Sitko 2021).

This paper examines whether CSA contributes to multidimen-
sional well-being, aligning with SDG 1 target 1.4: poverty reduction
in all its dimensions. We explore farmers’ perceptions of the
contribution to multiple monetary and non-monetary well-being
dimensions of a hypothetical incentivized CSA project using multi-
criteria decision analysis (MCDA) in Southern Malawi. MCDA
evaluates options based on decision criteria, importance weights
and criterion performance scores (Cinelli et al. 2014), and it is
widely applied in agricultural sustainability (Cicciu et al. 2022).
Unlike cost-benefit analyses, MCDA methods can accommodate
non-monetary values and economic, equity and ecological
sustainability criteria (Barbosa Junior et al. 2022). MCDA has
been used to analyse soil and water conservation practices in
Ethiopia (Teshome et al. 2014), to evaluate food system
sustainability (Alrge et al. 2016) and to create land suitability
maps (e.g., Mugiyo et al. 2021). For CSA, MCDA has been used to
identify target areas (Brandt et al. 2017) and upscaling potential
(Wassmann et al. 2019). Early MCDA methods were designed for
model- or expert-based judgement of criteria, weights and scores
(Wassmann et al. 2019). More recent participatory and social
MCDA studies combine expert and stakeholder input, but
stakeholder input is usually limited to providing weights
(Etxano & Villalba-Eguiluz 2021).

We contribute to the literature on CSA using MCDA by asking
farmers not only to weigh the well-being dimensions, but also to
score the CSA options on their well-being performance, thereby
providing insights into farmers’ perceptions, knowledge and
values. This approach allowed us to identify which well-being
dimensions are most important to farmers, as well as how different
CSA options result in trade-offs between well-being dimensions,
moving beyond expert-based yield or adaptation assessments.

Data and methods
Study area

Malawi has a high income-poverty rate, with 70% of its population
living below the USD 2.15/day poverty line (UNCTAD 2023); the
country is ranked 174th out of 189 on the Human Development
Index 2020. The economy of Malawi is heavily reliant on
agriculture, with half of rural households being pure subsist-
ence farms.

Zomba Rural District (i.e., excluding Zomba City), part of the
Southern Region, has a tropical climate and faces extreme weather
events. There has been an increasing concentration of heavy rains,
with longer and more frequent dry spells (Wood & Moriniere
2013), as well as increasing temperature (Warnatzsch & Reay 2020)
and temperature variation (World Bank 2019). Eighty-eight per
cent of households experience very low food security (NSO 2020).
As 84% of households mainly use firewood and a further 15% use
charcoal (NSO 2020), the country’s trees are under constant threat.
Maize is the main crop produced for subsistence and sale. Of all
cultivated plots, 70% are mixed cultivated (where crops are grown
simultaneously on the same land without a row pattern and crops
may compete), while only 14% are intercropped (where crops are
planted in a strict row pattern and crops do not compete) and 13%
are monocropped.
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Multi-criteria decision analysis

The objective of our MCDA exercise was to assess how different
on-farm CSA projects contribute to the multidimensional well-
being of smallholders using an ex ante assessment of the
hypothetical CSA options (Ciccill et al. 2022). We elicited the
perception and knowledge of smallholders to determine both
the weights and the scores of options at the individual farmer level
so as to provide local grounding through a questionnaire
(Appendix S1).

Using existing studies on CSA projects in Malawi, we developed
four CSA options with six characteristics for this MCDA (Fig. 1).
As an independent research project, these options were not tied to
existing CSA programmes, and no prior data existed on their
context-specific contributions to the three CSA goals or to farmer
well-being. The levels of delay in receiving benefits and the increase
in maize harvests were hence based on existing literature for
Malawi. The options were defined so that none was expected to be
strictly dominant in net well-being terms. Annual credit levels were
designed to compensate for lower maize gains or longer benefit
delays. Pre-tests indicated that participants found the options
realistic and applicable to their area.

The first two elements — crop diversification and additional
trees — characterize the CSA options as woody and non-woody
plant additions (Amadu et al. 2020a), aiming to enhance soil
fertility, diversify income and increase climate resilience. This
combination, known as ‘double-up adoption’ (Tikita & Lee 2024),
varies in terms of labour and land requirements: agroforestry fruit
trees typically require more land, while intercropping requires little
to none; both require only low to medium extra labour. Crop
diversification included soy-maize rotation or intercropping
maize with pigeon pea, groundnut or sorghum. Soy is a cash
crop, pigeon pea and groundnuts are locally traded food crops and
sorghum is drought-resistant (Stevens & Madani 2016). Soy,
groundnuts and pigeon peas (in options A, B and C in Fig. 1) are
nitrogen-fixing legumes that enhance soil fertility and thereby
increase maize yield while providing income or food (Mhango et al.
2017). The additional trees planted on mundas (main type of plot,
not riverine) varied from 3 to 20 trees per plot in consideration of
the small land parcels in the area (on average 0.6 ha; NSO 2021)
and agroforestry research (Amadu et al. 2020b). Planting trees can
improve soil fertility, help protect farmers against floods and
storms, regulate water flow, prevent soil erosion and sequester
carbon (Branca et al. 2021), for which farmers could potentially be
rewarded.

The third element was the time that farmers would have to wait
until they would obtain higher maize yields and tree products,
ranging from 1 to 10 years based on Garrity et al. (2010).

The fourth element was the increase in maize yields due to
planting trees and crop diversification based on Kamanga et al.
(2010) and Sauer and Tchale (2009), and consistent with studies
published after our data collection period, such as van Vugt et al.
(2018) and Nyagumbo et al. (2022). While intercropping sorghum
and maize is practised in Southern Malawi (Li et al. 2022), global
yield improvement evidence is mixed (Mahmood et al. 2013,
Zhang et al. 2023), justifying option A’s modest yield increase.

The fifth element represented tree products, including fruits,
poles and firewood (Coulibaly et al. 2017). We excluded fertilizer
trees because fertilizer is such a contested topic in the study area
that it could draw attention away from the other programme
elements.
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Figure 1. Characteristics of the current situation and the four hypothetical options in our multi-criteria decision analysis. MK = Malawian Kwacha.

The final element was the financial incentive in the form of an
annual conditional credit that farmers would receive for 5 years,
being waived if trees would remain on their land after 5 years,
which was included to offset initial costs for farmers. Amounts
ranged from 5000 to 40 000 Malawian Kwacha (MKW) per year
(€9-70) based on the additional labour costs required and initial
maize losses. A visual aid illustrated the payment structure
(Appendix S1 & Fig. S1).

We explained to respondents that additional extension services
would support introducing the new cropping techniques and
tree management, with tree seedlings and seeds being provided at
the start. The programme would be implemented by a non-
governmental organization, which would monitor and check the
presence of the trees, in collaboration with the village development
committee, which would oversee the conditional credit scheme.
Pre-tests confirmed this as the most suitable approach.

To assess the contribution of the CSA options to well-being, we
used different well-being dimensions as impact criteria. We pre-
selected relevant well-being criteria (Appendix S1 & Fig. S2) based
on (1) CSA goals in low-income settings — food security and
climate adaptation; (2) multidimensional poverty and well-being
studies (Alkire & Santos 2014); and (3) smallholder input. During
pre-tests, we asked an open question (how the presented options
would affect well-being), followed by a ranking exercise, resulting
in seven frequently selected criteria. These criteria were presented
first in the final MCDA exercise, and then respondents could
choose one or two additional criteria from the remaining nine (and
one blank card for customization), to a maximum of eight criteria.
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Choosing two additional criteria required removing another. The
primary criteria set covered material well-being and health, while
the secondary set included, for instance, intimacy, privacy,
community and emotional well-being (Maduekwe et al. 2020).
This approach meant that not all respondents used the same well-
being evaluation criteria, but it fulfils the methodological require-
ment of criteria completeness and relevance at the individual level
(Geneletti 2019). The criteria were deemed to be non-redundant,
functional and independently scorable (Geneletti 2019).

Our pre-tests showed that a rank-based method whereby no
equal ranks were allowed worked best. Each respondent was asked
to rank their eight well-being criteria from most to least important
to their household’s well-being. These ranks were converted into a
score from 1 to 8.

Pre-test respondents understood the exercise best when they
were asked to score the four options relative to the current
situation, using a fixed scale from 1 to 5, with 1 meaning much
worse, 3 meaning the same as and 5 meaning much better than the
current situation, and with 2 and 4 being scores in between.

After establishing the criteria, weights and scores, the
interviewer calculated the overall score for each option. We used
alinear additive decision rule, which is simple for paper-and-pencil
surveys, widely applied and was easier for our sample to
understand than other MCDA methods (Hajkowicz & Collins
2007). The interviewers then ranked the options based on total
scores and asked respondents to confirm whether the ranking
aligned with their preferences. If not, the interviewers probed why
and which option(s) respondents would prefer most or least. These
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qualitative answers informed our interpretation. A sensitivity
analysis was performed using Monte Carlo simulation (results are
given in Appendix S2).

The final questionnaire with the embedded MCDA consisted of
seven sections: (1) agricultural yields; (2) forest use and revenues;
(3) the MCDA exercise; (4) perceptions of barriers, financial credit
and institutions; (5) benefits of tree planting, crop diversification
and forest conservation; (6) household characteristics; and (7) an
interviewer evaluation. All texts were translated into Chichewa.

Due to low literacy levels and the benefits of visual aids, we used
figures and pictograms to explain the options (Fig. 1), scheme
conditions (Appendix S1 & Fig. S1) and criteria (Appendix S1 &
Fig. S2). For scoring, respondents used beans and a hard paper
board with a scoring matrix: the chosen criteria were placed at the
top, and scores for each option were assigned in the rows.

We pre-tested the methods in four villages in April 2015 with
three experienced Malawian enumerators before final data
collection took place from mid-June to mid-August in 2015.
Four trained Malawian enumerators conducted the interviews in
four group-villages, covering 10 sub-villages selected based on
population size (data from the 2010 census) and distance to Zomba
City and the Zomba-Malosa forest.

After household mapping, most villages had all households
selected and assigned either to this MCDA exercise or to another
research activity. The sampling selection mainly aimed for gender
balance, as observable well-being differences were relatively small.
Only respondents aged between 18 and 65 were eligible. We
carefully explained that the scenarios were hypothetical and for
research purposes only, without any future project implementation
plans. The participants of the pre-tests and final data collection
received monetary remuneration to compensate them for
their time.

In March 2016, we organized feedback meetings in each group-
village to share the preliminary results. We noted down some
farmers’ quotes to contextualize the findings and explain the
heterogeneity, but we did not make audio recordings or
systematically collect additional data due to practical constraints.

Results
Descriptive statistics

In total, 98 respondents participated in the MCDA study
(descriptive statistics of the sample are given in Table 1). The
interviews took on average 77 min.

The numbers of male and female respondents were almost
equal. Households produced 519 kg of maize (c. 108 kg of maize
per person), leading to perceived food insufficiency. On average,
households produced enough food to meet domestic needs for
9 months of the year. Other important crops were groundnuts
(80 kg/ha), pigeon peas (30 kg/ha) and cotton (57 kg/ha); sorghum
and soy production was low, at less than 10 kg/ha. Ninety-seven
per cent of respondents used chemical fertilizer, but the mean
amount used was low (72 kg/ha) in comparison with industrialized
countries (e.g., 200 kg/ha in Germany).

Most crop production was for domestic consumption, and farm
revenues were relatively low. Few households owned woodlots, and
mean woodlot revenues were negligible, but forest revenues
(mainly from selling charcoal, bamboo, firewood and grasses) were
relevant. Seventy-three per cent of households owned livestock
(primarily goats and chickens), with average earnings of MKW
2400 (~€4). Relative to these figures, the credit levels in the MCDA
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Table 1. Descriptive statistics of the sample (n =98).

Variable Mean (unless
indicated otherwise)

Respondent gender (% male) 49%

Respondent age (in years) 39

Respondent education - median Up to 5 years

(standard 5)

Respondent head of household (dummy 63%
variable, 1 = yes, % of sample)

Household size (number of family 48
members)

Number of plots 1.9

Total plot area (in ha) 0.84

Quantity of maize produced (in kg) 519

Total number of trees on farm 125

Woodlot ownership (dummy variable, 9.1%
1 = yes, % of sample)

Amount of fertilizer used (in kg) 72.4

Previously received extension services in 21%

intercropping/rotation projects (dummy
variable, 1 = yes, % of sample)
Previously received extension services in 55%
tree planting projects (dummy variable,
1 = yes, % of sample)

Number of months that food was 8.9
sufficient for family
Other cash income (dummy variable, 64%

1 = yes, % of sample)

Agricultural revenue (in Malawian Kwacha) 20 075

Table 2. Weights of the eight most often selected well-being criteria.
Respondents were asked to choose eight criteria: to the primary set
(Appendix S1 & Fig. S2) they could add one criterion and optionally use one
criterion to replace a primary criterion. Therefore, the number of times that each
criterion was chosen varies. Weights for criteria excluded by the respondent were
set to zero. Averages and medians included the zero weights for non-chosen
criteria.

Well-being Average Standard  Median Times
criterion weight deviation included
(n)
Food 7.31 1.62 8 97
Income for food 4.68 221 5 92
Income for 3.99 1.58 4 95
education
Income for health 391 1.90 4 97
Dealing with 3.65 2.25 3 97
floods/droughts
Fuelwood 2.99 2.22 2 91
Income for assets 2.44 2.99 0 45
Good social 2.38 1.87 2 83

relationships

options seemed to be appropriately scaled, particularly since the
options would imply a considerable change in the primary food
production source.

Criteria selection and weights

Respondents ranked food and income for food as the most
important well-being criteria (Table 2); there was statistically
significant heterogeneity in the sample (non-parametric Wilcoxon
rank-sum tests, « = 0.05). Respondents <30 years of age ranked the
ability to deal with floods and droughts higher than older
respondents (Z = -2.166, p = 0.03). Male respondents ranked the
ability to deal with floods and droughts less highly than did women
(Z=2.716, p=0.01), while they ranked fuelwood availability
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higher (Z = -2.187, p =0.03). Differences between villages were
only found for the criterion income for assets (Kruskal-Wallis rank
tests: ¥%(3) =10.29, p=10.02).

Option scores and ranks

The scoring of the options against the well-being criteria provided
insights into the perceived performance of the CSA options in
terms of their well-being contribution. Five of the eight criteria for
options A-D contributed most to the observed overall score and
option ranking (Fig. 2); these five criteria differed across options
and respondents (Wilcoxon signed-rank tests).

Option C scored highest on all criteria, while option A scored
lowest on all criteria except on dealing with floods and droughts.
Option A includes sorghum and only one extra bag of maize after
5 years; respondents believed that sorghum would grow well in
drought years but would negatively affect maize yields in normal
years. Therefore, they scored option A significantly lower on food
than the other options.

Based on the weights and scores, respondents ranked and
scored option C highest, followed by options B and D (in joint
second place), and then option A (Table 3). The current situation
was ranked lowest. Option C has the most trees and the longest
delay before receiving benefits but provides immediate food (from
groundnuts), greater extra maize yields and more money than
options B and D. Option A, with the highest credit, was ranked
lowest. The differences in the ranks and scores of options B and D
were not significant. Option B, with a higher payment and the cash
crop soy, performed slightly better on the criteria associated with
money. Option D scored higher on fuelwood and flood and
drought resistance, which may be because pigeon peas are drought
resistant and its branches are used for firewood.

Score and ranking differences across villages and individuals

There were prominent differences in the ranking and scoring of
options across group-villages (Table 3). The total scores and
ranks of options C and D differed from each other (Kruskal-Wallis
test: option C, rank y%(3) =11.04, p=0.02, score y*(3) =16.23,
p=0.01; option D rank y*(3) = 8.87, p = 0.03, score y*(3) = 14.62,
p =0.01). The ranks and total scores differed because option scores
on food, income for health and income for food differed. Group-
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Income for education

Figure 2. Unweighted scores of our multi-criteria decision
analysis options on five main criteria.

village W scored option D lowest on food and income for food
as the respondents did not believe it would provide a high
contribution to their food security, in contrast to group-village X,
which ranked option D highest (Table 3).

For income for health, group-villages W and X gave options A
and C lower scores than other group-villages, as well as
significantly lower-weighted scores. Group-village W placed much
less importance on the assets criterion than the other group-
villages, leading to different-weighted scores for the options.
Significant differences were also found between group-villages in
their scores for fuelwood, income for education, social relation-
ships and dealing with floods and droughts for some options
(Fig. 3), but these did not result in significantly differently weighted
scores.

Significant heterogeneity across individuals was found based on
observed characteristics. The weighted score on food in option B
and the weighted scores for options B and C were higher among
respondents aged 30 or younger than among older respondents.
This led to a ranking of C > A > B > D among the younger
respondents versus C > D > B > A among those aged >30 years.

Respondents with intercropping training scored option B lower
on food provision and ranked it lower than option A, contrary to
those without intercropping training. Respondents who had
received training on tree planting gave option D, with only three
trees, a lower overall score than others, but no similar effect was
found for option B, also with three trees, and the option ranking
did not significantly change.

Discussion

Using well-being criteria to evaluate CSA provided a nuanced
understanding of its perceived contribution to smallholders’ well-
being. The ranking of criteria and options demonstrated that food
security was the most important well-being dimension for the
respondents. As families were self-sufficient in food for only
9 months a year, the soy-maize rotation option was seen as a
threat to food self-sufficiency because respondents preferred
planting maize every year and because markets are distant
(Yohane et al. 2021).

Food needs took precedence over financial needs, influencing
crop preferences and option rankings. Option C provided less
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Table 3. Mean observed score (based on the individually chosen criteria set of each respondent) and rank (1 = highest, 5 = lowest) of the options for the full sample
and scores of the four group-villages. Mean scores in bold indicate the highest scores among the four options.

Full sample Group-village W Group-village X Group-village Y Group-village Z
Option Mean rank (SD) Mean score (SD) Mean score (SD) Mean score (SD) Mean score (SD) Mean score (SD)
Option A 32 (13) 129 (28) 124 (31) 122 (29) 129 (29) 138 (21)
Option B 2.9 (1.3) 135 (28) 131 (32) 121 (32) 140 (24) 144 (21)
Option C 2.1(11) 145 (27) 131 (32) 132 (34) 156 (15) 157 (14)
Option D 2.8 (1.3) 136 (24) 119 (31) 136 (18) 148 (20) 140 (14)
Current situation 4.4 (1.0 108 (default) 108 108 108 108
N 98 98 26 18 26 28
Option A food Madani 2016) and farmer§ in other regions of Malawi grow
7 54 sorghum as a drought-coping strategy (Kerr et al. 2019), both
neeme Tarasset 4 . freamesiachralh farmers and experts argued that sorghum is unsuitable for the
) N — agroecological zone of our study area under current climatic
floods & droughts fé‘o F income for education ——village X COl’lditiOl’lS.
\— o High food insecurity may lead to farmers using payments to
Vvillage
_ 7 i supplement farm yields, with respondents mentioning using these
social relationships income for food village Z . -
payments to obtain fertilizer, ganyu (casual labour) and food most
fuel often. The incentive would cover the higher labour requirements
and initial yield reductions when adopting the options, but in years
of poor crop yields farmers may need to spend more on food,
Option B g leading to disadoption. Disadoption would, in our hypothetical

income for assets income for health
m—village W

floods & droughts income for education_

-village X
village Y
social relationships income for food village Z
fuel
Option C
income for assets income for health
village W
floods & droughts income for education z
. =village X
village Y
social relationships income for food village Z
fuel
Option D food
5.0
income for assets 2972 income for health
E/’/\".\ w—\f|lage W
floods & droughts £2.0 ) income for education .
\\\ J . -village X
gy village Y
social relationships income for food village Z

fuel

Figure 3. Unweighted scores per option disaggregated by village for the eight criteria
that were most often chosen across the sample. Scores were set to zero for criteria that
the respondent excluded.

financial compensation than option A, which included sorghum, a
crop used for porridge and nsima (a different type of thick, starchy
porridge) but that is perceived as inferior to maize. Although some
organizations promote sorghum to address droughts (Stevens &
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study, mean returning the funds, which could further hinder their
well-being. While conditional schemes are promoted (Adjognon
et al. 2022), this compound risk is not well recognized.

Our results support the use of multidimensional poverty indices
and highlight the importance of non-material dimensions and
vulnerability. Notably, climate adaptation is perceived as very
important for well-being, for which women and younger
respondents expressed stronger preferences than men and older
people. Female smallholders often have a lower ability to adopt
CSA practices because they lack decision-making power and access
to resources such as land, fertilizer coupons and knowledge (Duffy
et al. 2020). In the village meetings discussing our preliminary
results, a male farmer said: ‘Women cannot decide what happens
on the farm .... We need agricultural extension officers to train
both men and women.” Women explained that they prioritized the
ability to deal with floods and droughts over firewood because
firewood could always be obtained somewhere, whereas ensuring a
farm was flood and drought resistant was their primary
responsibility at the start of the season. These perceptions and
preferences agree with results from earlier studies (e.g., Huyer et al.
2024), but further research on such motivations may help with the
promotion of CSA practices (Khoza et al. 2021). Behavioural
change activities should address power imbalances within house-
hold, village and national decision-making processes. Our findings
also urge CSA practitioners to reduce women’s workloads, increase
their access to resources and organize communities for women’s
collective action (Mutenje et al. 2019, Perelli et al. 2024).

A limitation of the study is that respondents struggled with
the scoring exercise, often requiring interviewers to repeat the
explanation. Several factors may explain this. Firstly, the conceptual
design of this MCDA, despite thorough pre-testing, may have been
too complicated. Unlike many MCDA applications, this study asked
respondents to define the scores for the impact matrix. Respondents
may not have been sufficiently familiar with the crops and
techniques to judge the performance and well-being impacts of
the options. Nonetheless, the results are coherent, being validated in
the village meetings, and the ranking of options remained stable in
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the sensitivity analysis (Appendix S2). Secondly, the options were
designed to be balanced, which may have made it difficult to
differentiate the overall well-being impacts. Each option involved
trade-offs between food production, labour, money and tree
products. This complexity creates risks for farmers, who may prefer
to experiment on part of their land or with safeguards in place
(Hockett & Richardson 2018). Furthermore, the hypothetical
nature of the options may have reduced incentive compatibility
(Bartolini & Viaggi 2010).

The differences in the ranking of the options across villages
signal that blanket solutions are ineffective, even within the same
agroecological zone, as the costs and benefits of CSA are contextual
(Hermans et al. 2021). Group-village W near Zomba City and its
trading centres, being the most food-secure group-village
(measured by the number of months during which households
have sufficient food), ranked option D lowest, rating its food
improvement lower than other group-villages and giving this
criterion a slightly lower weight. Group-villages Y and Z, located
on the other side of Zomba Mountain near localized trading
centres, preferred option C, as it scored slightly better on all
criteria, with edible and locally marketable crops offering more
income and better flood and drought resilience. Group-village X,
located farthest from any trading centre, ranked option D highest,
perceiving its contribution to food provision as greater than the
other options. We speculate that the proximity to markets offers
access to trading opportunities, thereby influencing these rankings,
with villages closer to markets preferring tradeable crops for cash
income and remote villages prioritizing food self-sufficiency. This
heterogeneity in preferences and trade-off priorities suggests that,
to increase CSA adoption rates, projects should be tailored to local
needs and conditions.

Conclusion

We show that CSA projects can contribute to multiple dimensions
of well-being; our MCDA design allowed farmers to rank different
hypothetical CSA options across criteria such as food security,
climate adaptation, health, education and energy. This shifts CSA
evaluations from focusing solely on yield or income to a more
holistic assessment of well-being. These results are based on the
perceptions of intended CSA users regarding CSA performance on
well-being needs, offering crucial insights for tailoring CSA
programme designs and communication approaches. Our multi-
dimensional well-being MCDA may help investors and imple-
menters design CSA projects that contribute to multidimensional
poverty reduction, and it may be applicable across a wider set of
interventions aimed at achieving the SDGs in all their dimensions.
The results justify an emphasis of CSA projects on food
production in our context, but they also show that preferences
differ within and across communities, influenced by market
opportunities and respondent age and gender. Each option in the
study involved trade-offs. Smallholders were willing to forego the
adaptation benefits of sorghum for more food, education and
energy benefits. Nonetheless, adaptation to floods and droughts
was a relevant well-being criterion for all CSA options. The
transferability of these perceived links between CSA options and
well-being dimensions to other areas in Malawi or other countries
remains open to further investigation, but we expect the results to
be context-specific, varying with agroecological conditions, farmer
capabilities and sociocultural differences in well-being concepts.
This preference heterogeneity calls for continued attention to
the context-specificity of CSA projects, supported by innovative
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financing. Rather than offering a single crop or technique, our
results show that providing farmers with a portfolio of options and
clear incentives may help with CSA upscaling. This would benefit
smallholders, biodiversity and ecosystems. More research is
needed to identify the context-specific barriers and opportunities
that smallholders face and to assess whether payback conditions
impose acceptable risks.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/S0376892925000104.
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