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Executive summary

Madagascar faces one of the world’s most complex crisis environments, where
climate-related disasters, recurrent economic shocks, and political instability intersect to
shape persistent and widespread poverty. The country’s national poverty rate stood at 75.2%
of the population in 2022, a slight increase from 73% a decade earlier in 2012 (EPM, 2012;
EPM, 2022). It has the world’s highest rate of extreme poverty (UNICEF, 2023). Droughts -
particularly in the Grand Sud — combine with cyclones and floods to erode livelihoods, while
economic crises related to price volatility, revenue losses, and the long-lasting impacts of
COVID-19 further depress household welfare. These shocks occur within a structural context
characterised by weak infrastructure, limited market integration, low-productivity agriculture,
and fragile governance systems. Understanding how these crises reinforce one another is
central to explaining why national poverty levels have remained extremely high and largely
stagnant over the past decade.

This paper examines climate-related disasters (droughts and floods) and economic shocks
and stressors — against a backdrop of other crises including conflict and political violence -
to assess their relationship with household poverty in Madagascar. This work is part of a
broader working paper series on intersecting crises and poverty in different country contexts
(e.g. see Diwakar and Brzezinska, 2023). In common with the other working papers on this
topic, this paper brings together secondary literature on the pandemic and in this case
draws on four particular datasets:

the ‘Enquéte Permanente auprés des Ménages’ (EPM) 2021/22;
e the Global Flood Observatory (GFO) yearly data, from 2010 to 2018;

e the Climatic Research Unit Time Series (CRU TS) yearly data on drought, from 2010 to
2022; and

e the Armed Conflict Location and Event Dataset (ACLED) yearly data from 2010 to 2022.

Contextualising poverty against a backdrop of shocks, stressors, and crises requires
bringing together poverty correlates relating to ‘people’, focused especially on demographics
and livelihoods, and ‘place’, including the broader contexts that might inhibit escape from
poverty, like crises. This approach is critical to ensure that pro-poor initiatives are
sufficiently risk-informed to help support poverty reduction.

Key findings

Poverty and intersecting crises in Madagascar

The maijority of people in Madagascar live in poverty, though there are strong regional
variations. Poverty rates are highest in the Grand Sud and Western regions, with the wider
literature pointing to a mutually reinforcing relationship between climate-related disasters
and poverty. In the southern region of Androy, 95% of the population were found to be living
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in poverty. This was followed by 92% of the population in Vatovavy and 88% of the
population in Amoron'i Mania.

The presence and experience of crises also tend to be more prevalent among households in
extreme and moderate poverty. There is a gradient where extremely poor households
followed by moderately poor households were most likely to live in regions experiencing
drought and additionally reporting price or revenue shocks. The self-reported impacts of
these crises were predominantly to reduce income, followed by reducing food purchases
and the stock of food. A larger share of households sold assets and reduced livestock where
they experienced triple crises (insecurity and economic shocks on top of drought). These
crises are often interconnected and trap populations in a vicious cycle: for example, drought
can lead to economic shocks, which in turn can exacerbate insecurity.

Livelihood strategies and coping responses amid drought and economic shocks

Common resilience pathways appear to be blocked in Madagascar, more so for households
living in drought-affected areas or reporting intersecting crises due to drought and economic
shocks. For example, education is an intangible asset that is regularly associated with
poverty escapes across a range of countries in sub-Saharan Africa (Diwakar et al., 2022).
However, in Madagascar, this link appears to be broken. The head'’s primary and secondary
education completion is troublingly associated with a higher probability of poverty or lower
welfare for different demographics, pointing to the inadequacy of education as well as its
weak labour market transitions in the country.

Non-farm enterprise (NFE) ownership and remittances are other factors that can diversify
income sources and offer a protective element against various sources of risk. However,
regression results suggest that this protective factor is only evidenced in the absence of
crises. Instead, amid dual crises, they are associated with a higher probability of poverty for
different demographics (men-headed households and those in rural areas for NFE
ownership, and women-headed households for remittances). Remittance levels tend to rise
during crises to support vulnerable households, but they are often insufficient to offset
widespread hardship. This means their association with lower welfare likely reflects
underlying vulnerability and survival use rather than a negative effect of remittances
themselves.

In a country where most people live in rural areas where agriculture is a mainstay, it is
unsurprising that the head’s engagement in agriculture is associated with a higher
probability of poverty. It is also associated with lower expenditure among the subset of
households experiencing drought, albeit with effect sizes that are lower for poorer
households and in the additional presence of economic shocks, suggesting a degree of
welfare convergence. However, this is not cause for optimism, as it emerges out of
downward pressures rather than pro-poor effects.
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Finally, livestock may offer some hope for the poorest households facing dual crises. For the
subset of households living in drought-affected regions that report economic crises,
livestock ownership is associated with higher expenditures, suggesting that livestock sales
could act as a shock absorber amid dual crises. However, livestock ownership is associated
with lower expenditures for households not experiencing economic shocks, and remains an
insignificant correlate of poverty status. These mixed results suggest that more needs to be
done to enable livestock to achieve its potential in buffering against different types of crises.

How do households cope in these contexts? Levels of social assistance have been low in
the country and infrequently used as a means of coping with crises, especially for
households reporting economic shocks. Other forms of social support also dry up during
intersecting crises. As a result, most households either did nothing or were forced to reduce
food consumption in response to crises. However, when crises overlapped, the ability to do
nothing was less common. Instead, reducing food consumption or quality was a common
response, likely driven out of compulsion.

Policy implications

So what can be done to respond to poverty that is aggravated in contexts of drought and
intersecting crises? The key implications of the study for anti-poverty policy and
programming are outlined below.

The salience of drought and economic shocks, and the negative consequences of these
shocks highlighted in the survey data, point to a need to augment risk mitigation and crisis
response strategies that not only account for climate-related disasters but also respond to
economic shocks that can amplify the impact of disasters.

¢ Improve education quality to better support labour market transitions and help
households affected by shocks to keep their children in school. There are promising
interventions focused currently on primary schooling. Including measures within these to
support poor households faced with multiple crises — especially drought and economic
shocks — could improve retention. A concurrent focus is needed to strengthen
secondary education quality in efforts to improve the supply side of labour market
transitions.

¢ Expand financial inclusion, including linking it to the provision of insurance and social
assistance, to help guard against shocks and crises. Financial inclusion components
could include insurance for shocks, especially credit, livestock, crop, and disaster
insurance. Alongside this, expanding social assistance, savings groups, and access to
credit for NFEs, coupled with financial inclusion support (including through mobile
money), can improve the ability of households and small and medium-sized enterprises
(SMEs) to draw on this liquidity to smooth consumption during crisis.

e Complement existing measures with underlying infrastructure development (e.g. road
and network connectivity, electricity, and basic services). This can improve the role of
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assets and livelihoods to support pathways out of poverty. Risk-proofing policies,
programmes, and infrastructure is a critical part of this multi-sectoral strategy, not least
given the many shocks, stressors, and crises in the country. At the same time, targeting
to reach the poorest households will help ensure a more equitable approach to the
country’s development.
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1. Introduction

Madagascar’s national poverty rate stood at 75.2% of the population in 2022 (EPM, 2022)
and the country has the world’s highest rate of extreme poverty (UNICEF, 2023). It
experienced an economic crisis during the COVID-19 pandemic, alongside recurrent climate-
related disasters. Further, it faces structural challenges marked by underinvestment in
infrastructure development (especially pronounced in rural areas), limited access to markets
and basic services, low-productivity agriculture, and weak education-to-labour-market links.
As part of its crisis context, ‘catastrophic events (cyclones, floods, droughts, locust
infestations, and plant diseases), a lack of security, and economic difficulties but also
illnesses’ have regularly affected people in and near poverty (Auffret, 2014, p.8). During the
pandemic, income per capita contracted by 9.8%, a situation aggravated by drought and
ensuing rising food insecurity (World Bank, 2024).

All of this has meant that poverty rates have remained nearly stagnant over the last decade,
when poverty was previously measured as 73% in 2012 (EPM, 2012). While poverty rates
remained relatively constant at the national levels and in rural areas, there was also an
increase in extreme and moderate poverty in urban areas. The result has been a slight
reduction in inequality in the country as urban consumption fell along the distribution (World
Bank, 2024). This is not cause for optimism, however, as inequality reduction was achieved
at the expense of lower urban consumption in a country with already large-scale poverty and
deprivation.

This paper examines climate-induced shocks and stressors and economic crises, and their
relationship with household poverty in Madagascar. To do so, it brings together four large
datasets:

the EPM 2021/22;

the GFO yearly data, from 2010 to 2018;

the CRU TS yearly data on drought, from 2010 to 2022; and
the ACLED yearly data from 2010 to 2022.

The results of this analysis show that the presence and experience of intersecting crises
tend to be more prevalent among households in extreme and moderate poverty. Moreover,
common resilience pathways through education, NFE ownership, remittances, and livestock
rearing appear to be largely blocked amid dual crises. Perhaps as a result and amid limited
coverage of social assistance, many households are forced to reduce food consumption in
response to intersecting crises.

The next section summarises the literature on complex crises and their relationship with
poverty in Madagascar. Section 3 then presents the datasets and methods used for the
analysis. Section 4 sets out descriptive statistics on poverty and complex crises, and
correlates of regression-based analysis of poverty, including the role of disasters and
economic shocks in moderating correlates of poverty. It also assesses household coping
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strategies for these crises. Section 5 concludes, setting out some of the policy implications
of the study.
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2. Poverty amid climate change, insecurity, and
economic crises in Madagascar

2.1. Disasters and poverty

According to the Climate Risk Index report, Madagascar is ranked among the countries most
exposed to climate risks. Cyclones and tropical storms are frequent, with an average of
three to four cyclones per year, causing widespread coastal flooding, damage to
infrastructure and livelihoods, and in some cases loss of lives. Meanwhile, southern
Madagascar is also prone to recurrent drought. All these climate events are being
exacerbated, typically becoming more frequent and more severe due to climate change (GIZ
etal., 2025).

Box 1: The first climate change famine

Southern Madagascar, particularly the regions of Androy, Atsimo-Andrefana, and Anosy,

experienced prolonged drought between 2017 and 2022, leading to the first famine caused by

climate change. As pointed out by the World Food Programme (WFP) in late 2021, phase 5 of the

Integrated Food Security Phase Classification (IPC) — famine — had been reached for the first time

in some districts since the methodology was introduced in 2016 (IPC, 2021).

Figure 1: Acute food insecurity mapping in
Madagascar — Report for the period
April-September 2021

CURRENT SITAUTION APRIL - SEPTEMBER 2021
Phase 5 | 14000
“‘J{;‘.“iﬁ People in Catastrophe
43% of the population People in Emergency
analysed 732000
People facing high levels People in Crisis

of acute food insecurity
Phase 2
(IPC Phase 3 or above) ase 996 000

Fianarantsoa

Fara

People Stressed Evidence Level
% ¥ Medium
IN'NEED OF URGENT Phase 1 550000 P KEY
ACTION People in food s Caaa S
security prrobopen e R

Source: IPC (2021)

Madagascar is one of the countries most vulnerable to climate change, but also one of the
least prepared to cope with its effects. It ranked 177 out of 187 countries on the 2023 Notre
Dame Global Adaptation Initiative (ND-GAIN) Index." The island-country has a great need for
investment and innovation, combined with a necessity to adapt to the new reality (ONU Info,
2024).

Madagascar’s population primarily comprises of smallholder farmers who are particularly
vulnerable to any shocks to their agricultural system owing to their high dependence on
agriculture for their livelihoods (Harvey et al., 2014). For Malagasy farmers, climate shocks
(cyclones, droughts, floods, etc.) often result in substantial damage to crops and homes and

T The ND-GAIN Country Index summarises a country’s vulnerability to climate change and other global challenges
in combination with its readiness to improve resilience. See https://gain-new.crc.nd.edu/ranking.
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significantly increase food insecurity (Rakotobe et al., 2016). As a result of recurrent
droughts and crop failures, smallholder farmers — particularly in the southern part of the
island — increasingly struggle to accumulate capital or improve agricultural production, thus
decreasing their capacity to respond to income and food security shocks (Hanke et al.,
2017). Some Malagasy farmers have started to adopt both early and late-planting
techniques, with the use of short-cycle varieties (Kruger, 2016). However, only few farmers
have adjusted their farming strategies in response to climate change, owing to limited
resources and capacity (Harvey et al., 2014; Rigden et al., 2024).

2.2. COVID-19, economic crises, and poverty

Madagascar's economy had already had a difficult time before the pandemic began. In the
early 2000s, it had seen two political crises in addition to disruptions in access to markets
for textiles and manufacturing exports, severe climatic shocks, and global food price spikes
(Ostborne et al., 2016). The COVID-19 crisis set back any signs of recovery. The measures
taken by the government, while arguably being the most appropriate to slow the spread of
the virus, seriously affected the economy of the island. With borders closed, the first and
most affected sectors were tourism, mining, and textiles export. Tourism and its associated
global trade activities (e.g. hotels and restaurants, car rentals, food transportation,
passenger transport, etc.), which are Madagascar’s key drivers of development, were
severely impacted. Estimates indicated that over half a billion dollars was lost during the
pandemic. Due to sudden restrictive measures, the island's private sector experienced a
slowdown of activities as well as a decline of overall demand and revenue loss with far-
reaching effects. Approximately 97% of local companies reported a loss of revenue and
services over the pandemic period (Harisoa and David, 2023).

During the pandemic, the government supported the population through financial aid and
social protection programmes such as mask distribution, the cash transfer ‘Tosika Fameno’,
and basic food aid packages under the ‘Vatsy Tsinjo’ (Harisoa and David, 2023). Support to
the private sector, especially micro-businesses and SMEs, as well as firms in the tourism,
mining, and textiles sectors, included tax relief (in the form of tax deferrals), improved
access to credit, and expanded vocational training to provide skills for the new economic
and social context (World Bank and INSTAT, 2022).

In Madagascar, like in many other low-income countries, the dual impacts of COVID-19 and
extreme weather events, along with multidimensional poverty and structural constraints,
amplified the populace’s vulnerabilities and pushed certain communities further into
poverty. That was especially the case for smallholder farmers. For instance, the impact of
the pandemic, combined with the cyclone event that occurred before, disrupted livelihoods,
resulting in income losses and food security challenges that exacerbated the vulnerabilities
of vanilla smallholder farmers. They had reported significant crop losses due to the 2017
cyclone, and the COVID-19 outbreak struck the island just as farmers were recovering from
its effects (Harison et al., 2024).
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2.3. Violence and poverty

Madagascar’s history is marked by political instability. The various attempts to override
democratic institutions have led to different uprisings, more or less violent in their nature.
While Madagascar has not been prone to large-scale insurgencies, scholars point to a
pervasive symbolic violence — elite domination, institutional fragility, and fear — that shapes
political life. In practice, this results in bans on gatherings, media constraints, politically
motivated arrests, and executive interference through military influence (BTI, 2014). This
persists in recent years, including, for instance, the arbitrary arrest of a Member of
Parliament who denounced voting irregularities (Amnesty International, 2024).

One of the most recent major crises faced by Madagascar was the coup d’état in 2025,
which once again plunged the country into political uncertainty and economic instability
(Associated Press, 2025). While the impact of this event remains unclear at the time of
writing, it has revived long-standing vulnerabilities in the country’s political system, which
have persisted since the previous coup d’état in 2009. Madagascar was politically and
economically paralysed for several years. In 2018, former coup leader Andry Rajoelina —
former mayor of Antananarivo at the time of the coup — was elected following internationally
recognised elections and was re-elected for a second term in November 2023, despite a very
low turnout (BMZ, 2024). However, 2009 marked a shift in Madagascan instability with the
establishment of an oppressive system accompanied by several violent events, such as
mass protests that escalated into street riots, arbitrary arrests, and mutiny. Despite the
formal restoration of electoral processes, recurrent political crises and episodes of violence,
including the 2025 coup, underscore the persistence of structural governance weaknesses.

Evidence from the aftermath of the 2009 political crisis demonstrates the severe impact of
prolonged instability in Madagascar on poverty, with income per capita declining to levels
last observed more than a decade earlier and poverty increasing by more than 10
percentage points between 2008 and 2013 (World Bank, 2013). Over the longer term,
Madagascar’s poverty trajectory reflects a pattern in which repeated political crises
systematically interrupt periods of recovery, weaken investor confidence, and reinforce
structural poverty traps, creating a vicious cycle of political instability, governance deficits,
inequality, and weakened state capacity (Razafindrakoto et al., 2020; Razafindrakoto et al.,
2023; World Bank, 2024). In more concrete terms, these repeated political crises have
hindered resilience pathways — such as access to formal employment, skills accumulation,
and productive livelihoods — thereby feeding persistent poverty (Rajemison et al., 2014).

The multiple crises affecting Madagascar can be contextualised within broader structural
trends. Governance challenges include widespread corruption. In 2024, Madagascar ranked
140th out of 180 countries evaluated on the Corruption Perceptions Index (Transparency
International, 2024). Ownership of wealth and natural resources by small elites can stand in
the way of much needed structural reforms, while ownership disputes have also hindered
economic development. For instance, while land-tenure reforms are often deemed essential,
the World Bank notes that their effects on agricultural productivity remain constrained by
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wider structural bottlenecks, including limited access to finance, inputs, and markets,
highlighting the need for integrated and complementary reforms rather than isolated
interventions (World Bank, 2023).
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3. Data and methods

This section includes information on data, variables, and methods consistent across the set
of emerging working papers on poverty and intersecting crises, taken from (albeit with minor
adaptations) and first presented in Diwakar and Brzezinska (2023). In terms of data, it brings
together four datasets on poverty and crises, as well as secondary literature from a fifth
dataset on poverty during the pandemic. The datasets and key independent and outcome
variables are presented in Table 1, while the study’s methods are outlined in Box 2.

Table 1: Datasets and variables analysed

Dataset Variables and use

e Poverty is defined as households under the
Poverty: The EPM 2021/22 is a household survey national poverty line in the survey.

containing data on living conditions,
expenditures, employment, and socio-
demographic characteristics. The dataset is
representative at national, urban and rural, and
regional levels, containing a sample of 16,504
households with available consumption data.

e Welfare quintiles divide the population into
five equally sized groups based on their
consumption expenditures.

e Range of common correlates of poverty (see
Box 1).

e Descriptive and regression analysis.

Droughts: Data on global precipitation and e Drought intensity is measured using SPEI
potential evapotranspiration (PET) from the from 2010 to 2022, relative to the reference
Version 4 CRU TS for 2010-2022. PET considers from 1981. We calculate SPEI for each 0.5 x
mean temperature, vapour pressure, cloud cover, 0.5 degrees grid cell (about 55 km at the

and average wind field (Harris et al., 2020). The equator) and assign that value to households
difference between monthly precipitation and within that grid cell. We consider the drought
PET gives the water balance used for the (SPEI <-1.5) over 2010-2022 (descriptively)
Standardised Precipitation Evapotranspiration and also in the two years preceding the

Index (SPEI) calculations (Vicente-Serrano et al., survey (in the regression model).

2010). e Descriptive and regression analysis.

H hold living i ion classifi

Floods: Data from the GFO. Estimates analyse * ﬂggj:d?ndﬂ:\:g%g ;e;?:;: ;gfg'alﬁg 2820
oEr e Iqrge flood event‘s frqm 2010 to'2.020 Each grid cell has a binary variable indicating
(latest available data), estimating 2.23 million whether the area was flooded. the flood
km? of flooded area and 290 million people g AN

h I ff .
directly affected (Tellman et al., 2021). durat|.on,. Sl pppu AEDEEREE

e Descriptive analysis.

Armed conflict: Data from ACLED, containing e Number of fatalities due to riots, armed
geolocated conflict events and fatalities. We rely clashes, violence against civilians, protests,
on data on political violence in Madagascar from and other political violence between 2010
2010 to 2022 for analysis, thus leading up to the and 2022.

period of the poverty data. o Descriptive analysis.

Box 2: Methods of analysis

We first examine key correlates of poverty in Madagascar, relying on the EPM, merged with conflict
and disaster data. We rely on a logistic regression, given binary poverty status as our outcome. In
the model:

Pr(pB, v;) =F (By + BiCrises + B,Activities; + [sAssets; + B,HH; + PsArea;)

where

Poverty; is the probability of household i experiencing poverty;

Crises is a vector capturing the presence of self-reported climate-related disasters, insecurity, and
price and revenue shocks in the year preceding the survey;
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Activities includes the economic activities of the household head (whether they work in agriculture,
an NFE, or in wage or salaried employment);

Assets are defined as the log of consumer durables and the ownership of cultivable land;

HH is a vector of household and demographic controls (gender, age and age-squared, education,
and household size); and
Area is a vector covering whether the household resides in an urban or rural area.

To address potential collinearity arising from the use of self-reported crises — e.g. if farmers are
both more exposed to and more likely to report climate shocks — we implemented robustness tests
relying on independently recorded data on disasters and conflict events.

In addition to our main model, we also examine the interaction of crises with household livelihoods.
This is to understand the extent to which disasters, violence, and economic and health shocks
might mediate the relationship between livelihood profiles and poverty. In our logistic models, we
cluster standard errors at the level of the enumeration area. To further assess sensitivity alongside
our multiple measures of crises we also use simultaneous quantile regressions to examine
correlates of welfare across the distribution, where we rely on the same set of household and area
regressors. In all cases, we calculate the marginal effects of our variables.

Finally, we descriptively explore how households cope with different crises and their intersections,
to assess implications for their future wellbeing. Across methods, it is worth stressing that our
analysis is not causal but descriptive and/or indicative of correlations between key variables. Even
so, they remain important in providing insights into the presence of poverty and wellbeing amid
complex crises.

Source: Adapted from Diwakar and Brzezinska (2023)

The spatial interplay between climate disasters’ prevalence and poverty often appears
obvious but remains overlooked. Relying more on geospatial analysis (e.g. small areas
estimation techniques) could enable decision makers to tailor poverty reduction
interventions and better target the most affected, including those who may be hidden
(Matekenya et al., 2023). As summarised in Diwakar and Brzezinska (2023), where a similar
combination of data types was used, a clear advantage is the geolocational data on crises.

Key limitations of the data and methods are as follows:

¢ No panel data: Without household panel data, results reflect correlations rather than
causal effects or trajectories of welfare change. Relatedly, the EPM’s single-year
reference limits analysis of dynamic welfare responses to shocks.

e Spatial mismatch across datasets: Actual drought (0.5 degrees resolution, i.e.
approximately 50km x 50km resolution), actual flood (250m resolution), and actual
conflict data (geocoordinates) had to be aggregated at the regional level to match the
EPM data for the regression analyses, thus potentially disregarding intra-regional
variation.

e Self-reported shocks: Recall bias when relying on self-reported shocks can influence
reporting of disasters or economic shocks.

Given these limitations, we rely on the actual crises data only for descriptive analysis and
model robustness tests in this study.
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4. Crises and poverty

4.1. Presence of poverty amid crises

Key messages

e Poverty rates in Madagascar are the highest in the world, albeit with strong regional variations.
Poverty is highest in the Grand Sud and Western regions.

e There is a gradient whereby extremely poor households followed by moderately poor households
were most likely to live in regions experiencing drought and additionally reporting price or revenue

shocks.

e The self-reported impacts of crises were predominantly to reduce income, followed by reducing
food purchases and the stock of food. A larger share of households sold assets and reduced
livestock where they experienced triple crises (insecurity and economic shocks on top of

drought).

Frequent crises over space and time

Madagascar has the world’s highest poverty rate. However, this poverty itself varies
considerably across the country’s regions (Figure 2). Rates are highest in the Grand Sud and
Western regions. Most of the population (95%) in Androy lives in extreme poverty, followed
by 92% in Vatovavy and 88% in Amoron’i Mania. High rural population shares, remoteness,
limited infrastructure, and various disasters including drought and locust infestations
coalesce to maintain poverty in these regions (World Bank, 2024). Poverty is lowest in the
northern regions, where economic activities are more diversified.

Figure 2: Poverty rates by region

Source: Authors’ analysis of EPM 2022
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Recurrent disasters drive poverty and in turn make the population more vulnerable to future
disasters (Thomas and Gaspart, 2015). Between 2010 and 2022, all regions of Madagascar
have experienced some sort of droughts, although these have been milder in some areas
than others (Figure 3). In addition, flooding is not uncommon, especially on the coasts and
river banks. The southern part of the island, often referred as the ‘Grand Sud’, is generally
more prone to severe and extreme droughts (see Box 1).

Figure 3: Spatial variation in the worst drought between 2010 and 2022 (measured by SPEI) and all
flooded areas between 2010 and 2018 (shown in dark blue) in Madagascar

SPEI

gouh 4

Source: Authors’ analysis of CRU TS data

There is a clear temporal dimension to climate-related disasters, i.e. the duration and
frequency of the disaster as well as the time needed for a household to recover from it.
Significant flooding events typically occur once a year, except in 2015, when two floods were
recorded.? While the east coast gets hit harder by cyclones, the northwest of Madagascar
experiences floods more frequently, especially due to riverine flooding and catchment
runoff. Historically, the Boeny region has been the most exposed, with almost 400,000
people affected by flood events between 2010 and 2018 (see Figure 19 in the Annex). This
means people were displaced or were exposed to flood damage, even though there are
initiatives attempting to mitigate flood-related negative effects (RUBIS energie, 2022).

Despite frequent floods, the natural resource abundance in the island’s northwest has made
it attractive to internally displaced people fleeing the harsh dry conditions of the south
(International Organization for Migration, 2025). A number of severe/extreme droughts have
hit the island (Figure 4). One of the particularly drought-prone years was 2016, a few years
before the survey data analysed in this report. In that year, almost all regions experienced at
least a moderate drought, with most regions in the central part of the island affected by
severe and extreme droughts (Figure 18 in the Annex).

21t should be noted that not every tropical storm or cyclone leads to a flood disaster.
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Figure 4: Temporal changes in floods and drought in Madagascar over the survey period

Number of floods in Madagascar in the period 2010-2018 Number of regions affected by drought in Madagascar in the
period 2010-2022
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Finally, insecurity was also prevalent in the decade preceding the survey (Figure 5). There
was a spike in conflict-related fatalities in 2014 due to ‘Operation Halt’, which was
undertaken to combat insecurity in the southern parts of the country (ACLED, 2025). A
smaller spike in 2022 occurred in the late summer. First, there was an arson attack in
Analamanga in late July, where Dahalo (cattle rustlers, often bandits or armed groups)
‘locked the victims in and set the houses on fire in a suspected act of revenge against the
villagers following anti-dahalo operation’ (ACLED, 2025). Then in late August, people
attacked the gendarmerie barracks in Vatovavy Fitoiinany, demanding that officers turn over
individuals suspected of murdering people from their village (ACLED, 2025). Such events
reflect localised violence and insecurity that pervades many parts of the country, though
noticeably less prevalent in the richer northern regions.

Figure 5: Conflict fatalities spatially (left) and over time (right), 2010-2022
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Source: Authors’ analysis of ACLED data

Impoverishing effects of crises accentuated at their intersections

Households living in drought-affected administrative regions between 2020 and 2022 were
more commonly living in extreme poverty (Figure 6). Localities affected by drought, conflict
fatalities, and price or revenue shocks were likely to experience high incidences of extreme
poverty. In addition, extreme and moderately poor households were more likely to live in

regions experiencing both drought and price or revenue shocks. Further, there is a gradient
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among households in extreme poverty, then moderate poverty, followed by non-poor
households, where poorer households are more likely to experience intersecting crises
overlaid with climate-related disasters.

Figure 6: Poverty levels disaggregated by crisis intersections (actual drought and conflict)
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Source: Authors’ analysis of EPM 2022, CRU TS, and GFO data

A slight gradient is also observed when relying on self-reported drought information, though
not as pronounced and with no observable differences at the conflict—climate nexus when
measured through drought and conflict fatalities (Figure 7). This latter result may emerge
due to differences in identification strategy, as well as definitions. Self-reported responses
of households linked to conflict included theft of money and assets, which was most
commonly reported within the category of conflict, followed by violence/armed
conflict/insecurity, and a small number of households also reporting farmer—herder
violence. Self-reported data linked to climate crises — in order of prevalence - includes
droughts, cyclones, floods, and other disasters. There is considerable nuance in self-
reported data, although general challenges associated with such data (e.g. response bias
and recall error) remain.

On the other hand, ACLED data captures the presence of conflict fatalities, which is merged
at the region of household residence as the lowest level of area-based disaggregation
possible in the EPM. There is thus an inherent trade-off between geolocational precision and
reporting bias in the two measures.

Figure 7: Poverty levels disaggregated by self-reported crises (drought and cyclone, with conflict)
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Source: Authors’ analysis of EPM 2022

The self-reported impacts of crises were predominantly to reduce income, followed by
reducing food purchases and the stock of food (Figure 8). By level of poverty, a slightly
larger share of extremely poor households reported loss in agricultural production and loss
in the number of livestock compared to moderately poor households. This is concerning,
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given that households living in extreme poverty typically have a lower base of production

and assets to begin with.

Figure 8: Self-reported shock impacts, by poverty level
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Source: Authors’ analysis of EPM 2022

Finally, different self-reported crises triggered different results (Figure 9). A larger share of
households sold assets and reduced livestock where they experienced insecurity on top of
drought, as well as triple crises (insecurity and economic shocks on top of drought). Lower
food stocks also represented a pronounced impact for households experiencing insecurity
on top of drought.

Figure 9: Self-reported shock impacts, by crisis type
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Together, these results point to a non-trivial impact of intersecting crises, resulting in lower
income as well as serious shocks to food production and consumption, all with implications
for current and future poverty.

4.2. Poverty of people and places: Spotlight on livelihoods and coping strategies
amid intersecting crises

Key messages
e The household head’s engagement in agriculture is associated with a higher probability of

poverty. It is also associated with lower expenditure among the subset of households
experiencing drought, though with effect sizes lower for poorer households and in the additional
presence of economic shocks, suggesting a degree of welfare convergence.
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e Livestock ownership is not a significant correlate of poverty status. However, among the subset
experiencing drought, it is associated with lower expenditures for poorer households in the
absence of economic shocks. For households additionally reporting economic shocks, it is
associated with higher expenditures, suggesting that livestock sales could act as a shock
absorber amid dual crises.

e NFE ownership and remittances are protective factors only in the absence of crises. Instead, amid
dual crises they are associated with a higher probability of poverty for different demographics
(men-headed households and those in rural areas for NFE ownership, and women-headed
households for remittances).

e The head'’s primary and secondary education completion is troublingly associated with a higher
probability of poverty or lower welfare for different demographics, pointing to the inadequacy of
education and labour market transitions in the country.

We next consider how livelihoods might moderate the relationships between crises and
poverty. We focus on drought and economic shocks as these were the most common types
of crises reported in the EPM dataset.

Livelihood strategies amid self-reported drought and economic shocks

Agriculture offers a subsistence function for many households in and near poverty.
Descriptively, 76% of heads of poor rural households were engaged in agriculture, compared
to 60% among non-poor households living in rural areas. In urban areas, too, agriculture was
relatively more common among poor household heads, where 43% engaged in agriculture,
compared to 16% among non-poor household heads.

The household head’s engagement in agriculture is associated with a higher probability of
poverty, with results significant across interactions and effect sizes largest for households
reporting climate shocks (Figure 10). The positive association between agricultural
livelihoods and poverty likely in part reflects the concentration of poverty in rural areas,
where agriculture is a mainstay.

The relationship between agriculture and the probability of poverty also persists for
subsamples of households according to area and demographic variation (Figure 10). There
are, however, some differences in effect sizes, where for example the head’s engagement in
agriculture is associated with a particularly high probability of poverty in urban areas for
households reporting either or both shocks, and also for women-headed households
reporting drought. The former might reflect the marginality of agriculture in urban areas and
its use as a fallback rather than choice. Women-headed households experiencing drought
may have limited means of coping given their lower levels of access to land, irrigation, and
credit compared to men, which could amplify vulnerability to poverty.
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Figure 10: Average marginal effects of head's employment in agriculture on poverty status, by self-
reported crises
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Note: Average marginal effects are presented. The figure refers to five models, examining the intersection of self-
reported economic shocks with self-reported drought for: 1) the full sample; 2) households headed by men; 3)
women-headed households; 4) rural households; and 5) urban households. Highlighted bars refer to results that
are statistically significant at conventional levels (p<0.1). All controls are the same as in the main equation.
Source: Authors’ analysis of EPM (2022).

Livestock has typically been a common method of agricultural diversification and widely
used to support risk management in various low-income countries, though results are less
promising in Madagascar. Descriptively, zebus or cows were the most common type of
livestock owned (13%) in Madagascar, followed by pigs (8%). Just a small share of
households owned sheep or goats (1%). Aside from these relatively larger ruminants, some
households also owned poultry (15%).

Surprisingly, regression results indicate that livestock ownership (zebus, cows, sheep, goats,
or pigs) is not a significant correlate of poverty level regardless of crises exposure. This is
true for the overall sample and across most subsamples (Figure 11). The one exception is in
urban areas, where livestock ownership is associated with a lower probability of poverty
amid economic shocks and drought. Households in urban areas are generally less likely to
own livestock. For those who do own livestock, the diversified sources of income that this
offers through improved market access compared to rural areas may mean that livestock
can be easier to liquidate to smooth consumption during crises.

Figure 11: Average marginal effects of livestock ownership on poverty status, by self-reported
crises
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Note: Average marginal effects are presented. The figure refers to five models, examining the intersection of self-
reported economic shocks with self-reported drought for: 1) the full sample; 2) households headed by men; 3)
women-headed households; 4) rural households; and 5) urban households. Highlighted bars refer to results that
are statistically significant at conventional levels (p<0.1). All controls are the same as in the main equation.
Source: Authors’ analysis of EPM (2022).

Some households may also diversify outside of agriculture into NFE ownership.
Descriptively, the most common type of NFE was in trade, followed by food-related NFEs
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(Figure 12). Regression results indicate that NFE ownership is associated with a lower
probability of poverty for households not experiencing drought or economic shocks.
However, the results lack significance in the presence of either or both crises. These results
also persist for households headed by men and for households living in urban areas.

Instead, NFE ownership is associated with a higher probability of poverty in the presence of
both economic shocks and drought for households headed by men and those in rural areas
(Figure 13). This could reflect dual sources of risk for NFEs. For example, price shocks
might depress demand for goods or services, which may already be affected by drought.
Moreover, this reversed sign for households experiencing drought could reflect the covariate
nature of the slow-onset disaster that could strain entire communities’ ability to provide a
social support function.

Figure 12: Types of NFE ownership, by poverty status
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Source: Authors’ analysis of EPM (2022).
Figure 13: Average marginal effects of NFE ownership on poverty status, by self-reported crises
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Note: Average marginal effects are presented. The figure refers to five models, examining the intersection of self-
reported economic shocks with self-reported drought for: 1) the full sample; 2) households headed by men; 3)
women-headed households; 4) rural households; and 5) urban households. Highlighted bars refer to results that
are statistically significant at conventional levels (p<0.1). All controls are the same as in the main equation.
Source: Authors’ analysis of EPM (2022).

Remittances can also help households smooth consumption during crises. Some 27% of
households reported receiving remittances. Receipt of remittances is associated with a
lower probability of poverty in the presence of economic shocks so long as households do
not report being negatively affected by drought (Figure 14). Results for self-reported
measures persist for households headed by men and those residing in rural areas. This
could reflect localised economic shocks compared to more widespread and prolonged
duration of drought, which could also constrain remittance flows in the first place. Instead,
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receipt of remittances among women-headed households experiencing both economic
shocks and drought is associated with a higher probability of poverty, which again could
reflect women’s underlying vulnerability and the use of remittances for survival due to
women's possession of fewer assets, land, or capital for investment.

Figure 14: Average marginal effects of remittances on poverty status, by self-reported crises
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Note: Average marginal effects are presented. The figure refers to five models, examining the intersection of self-
reported economic shocks with self-reported drought for: 1) the full sample; 2) households headed by men; 3)
women-headed households; 4) rural households; and 5) urban household. Highlighted bars refer to results that
are statistically significant at conventional levels (p<0.1). All controls are the same as in the main equation.
Source: Authors’ analysis of EPM (2022).

Although remittances often increase during crises, particularly from diaspora members
seeking to support families facing income losses, the observed association with lower
welfare in some crisis contexts likely reflects underlying vulnerability rather than negative
effects of remittances themselves. When crises persist or overlap, remittances may reach
households facing the greatest difficulties, with the financial support received often
insufficient to prevent serious declines in living standards. Moreover, crises such as
widespread drought affect an entire area and can overwhelm the informal support systems
that are normally available (family, neighbours, friends, community groups, etc.), leaving
households with fewer people they can rely on for help. In this context, households may use
remittances for basic survival rather than investment. These dynamics may explain why
remittances appear supportive in ‘normal’ years but less so in times of crisis.

Spotlight on education amid self-reported drought and economic shocks

Education can be an intangible asset that supports poverty escapes. Descriptively, half of
household heads had either no formal education or had not completed primary school, with
rates similar regardless of poverty level (extreme or moderate poor) or status (poor or non-
poor). The main regression results indicate that the household head’s completion of primary
education is associated with a higher probability of extreme poverty for households
reporting drought but not affected by economic shocks. Results persist for the subset of
urban households. The household head’s completion of lower secondary education or higher
is associated with a higher probability of poverty for households reporting both drought and
economic shocks (Figure 15). Results persist for men-headed households, with completion
of lower secondary education also associated with higher poverty amid economic shocks
for men-headed households, and amid drought for women-headed households. These
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‘education paradox’ results point at the wider inadequacy of education in the country, where
access alone has seen limited results (World Bank, 2024).

Figure 15: Average marginal effects of head’s primary education completion (top) and lower
secondary education completion (bottom) on poverty status, by self-reported crises

0.15 )
m No economic
0.1 shock, no drought
£ 0.05 = No economic
o I shock, drought
>
o 0
£ Economic shock, no
g 005 drought
-0.1 ® Economic shock,
015 drought
All Men Women Rural Urban
0.15 .
m No economic
0.1 shock, no drought
2 0.05 m No economic
% 0 shock, drought
o Economic shock,
a -0.05 no drought
-0.1 ® Economic shock,
015 drought
All Men Women Rural Urban

Note: Average marginal effects are presented. The figure refers to five models, examining the intersection of self-
reported economic shocks with self-reported drought for: 1) the full sample; 2) households headed by men; 3)
women-headed households; 4) rural households; and 5) urban households. Highlighted bars refer to results that
are statistically significant at conventional levels (p<0.1). All controls are the same as in the main equation.
Source: Authors’ analysis of EPM (2022).

These inadequacies appear to be continuing for the current generation. Households
identified various problems with the schooling of their children in the year preceding the
survey (Figure 16). This included insufficient books and supplies, as well as classrooms
being overcrowded, with these challenges more pronounced among households in poverty.
Teacher absences and the frequency of contributions demanded (i.e. user costs) were also
identified to be more frequently reported problems among poorer households. On the other
hand, teacher quality and the number of teachers were more common problems reported by

non-poor households.

Figure 16: Problems with school, by poverty status
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Source: Authors’ analysis of EPM (2022).
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More broadly, the ‘education paradox’ results should not be interpreted as education causing
poverty. Instead, they likely reflect structural constraints within Madagascar’s labour market.
Returns to education remain low due to limited job creation, weak connections between
schooling and marketable skills, and the geographic concentration of remunerative
employment opportunities in a few urban centres—particularly Antananarivo. In rural areas,
higher schooling increasingly competes with scarce employment opportunities. These
findings suggest that education alone cannot serve as a resilience pathway in the absence
of improved job quality and stronger school-to-work transitions.

Sensitivity analysis: Insights from drought-affected regions

The analysis so far has focused on self-reported droughts and economic shocks, which
offers valuable insights into household experiences and perceptions of drought. We are also
able to assess the actual incidence of moderate, severe, or extreme drought using the SPEI,
measured at the regional level in the merged dataset. Regression results presented in Table
3 in the Annex are comparable between actual and self-reported measures of drought,
though the NFE and education variables lose their significance even if the expected
directionality remains.

Finally, given the heterogeneity of welfare under the poverty line in a context where most of
the population is in poverty, we also undertake simultaneous quantile regressions focused
on the subset of drought-affected households (see Box 1). We do this for both self-reported
and actual measures of drought. Results are presented in Table 4 in the Annex.

Again, for the subset of households reporting drought and for those residing in regions
affected by moderate drought, the head’s engagement in agriculture is associated with
lower welfare across the distribution (Annex Table 4, model B). However, in both
specifications, effect sizes are smaller for poorer households and also generally the
presence of economic crises. The relatively smaller negative effect of agriculture may point
to its subsistence or fallback role during crises. These results suggest that there may be a
degree of welfare convergence for agricultural households as a result of relatively smaller
negative effects of economic shocks among poorer households experiencing drought. This
is not a cause for optimism, however: it indicates the whole population is worse off.

There are also interesting variations in terms of livestock ownership. For the subset of
households experiencing drought, possessing some livestock is associated with lower
welfare for households in lower expenditure quintiles only in the absence of economic
shocks (Annex Table 4, model C). However, ownership of livestock is associated with higher
welfare for the poorest households experiencing economic shocks. These results could
emerge if livestock sales support income smoothing, acting as a form of insurance during
dual crises. Instead, during drought alone, households may be less inclined to sell livestock
in the hopes of finding other ways to cope with this recurrent slow-onset disaster.

Among the subset of households living in drought-affected regions, remittances are
associated with lower welfare among the bottom two quintiles for households reporting
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economic shocks, and also surprisingly for the richest households not reporting economic
shocks (Annex Table 4, model D). Among poorer households, this could reflect the role of
remittances in helping households deal with crises, even if the net effect of crises may be to
depress household welfare. Instead, for richer households, remittances may still be
associated with lower welfare given underlying drought conditions. These results point to
heterogeneity in the potential receipt, use, and effects of remittances in crisis contexts.

For the subset of households reporting drought, NFE ownership and primary education are
not significant correlates of welfare (Annex Table 4, model A). Lower secondary education
of the head is only significantly associated with lower welfare for households reporting
drought and additionally reporting economic crises at the 60th percentile of the welfare
distribution, reflecting in real terms those living in moderate poverty (Annex Table 4, model
F). Again, these results reinforce the missing link between education and labour market
transitions in the country (World Bank, 2024).

Taken together, the analysis presented so far points to common resilience pathways being
blocked in Madagascar, more so for households living in drought-affected areas or reporting
intersecting crises due to drought and economic shocks. As noted above, the link appears to
be broken between education and poverty escapes. Moreover, NFE ownership and
remittances lose their protective elements amid dual crises. Finally, livestock ownership has
mixed results. In this context of blocked resilience capacities, it is unsurprising that poverty
rates remain so high and largely stagnant over time.

4.3. Coping with intersecting crises

Key messages

e Levels of social assistance have been low in the country and infrequently used as a means of
coping with crises, especially for households reporting economic shocks. Other forms of social
support also dry up during intersecting crises.

e Most households either did nothing or were forced to reduce food consumption in response to
crises. However, when crises overlapped, the ability to do nothing was less common. Instead,
reducing food consumption or quality was a common response, likely driven out of compulsion.

How, then, are households coping with these intersecting crises, given the common lack of
significance of correlates such as education and livestock that could otherwise strengthen
household resilience to shocks and crises? Figure 17 outlines coping responses,
disaggregated by self-reported crises and their intersections. Levels of social assistance
have been low in the country and infrequently used as a means of coping with crises. It was
a somewhat common response for households at the climate—conflict nexus, though close
to absent for households experiencing economic shocks and stressors. There was also a
clear gradient in terms of support received from family and friends, steadily decreasing for
households experiencing more severe forms of crises and triple intersections (climate
disasters, economic shocks, and conflict/insecurity). Taken together, these results point to
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formal and informal forms of social support drying up amid the increasing salience of
crises.

Figure 17: Coping responses, disaggregated by self-reported crises intersections
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Source: Authors’ analysis of EPM 2022

In a context of low support alongside low savings, households experiencing intersecting
crises moved toward work-related means of coping, with a key response being the practice
of off-season cultivation. This could reflect households being compelled to identify ways to
adapt to increasingly precarious conditions of intersecting crises to maintain consumption
for survival. Common practices typically include reliance on drought-resistant crops,
irrigation where available, or adjusting labour—all contingent on access to water, labour,
credit, and other inputs often more readily available to wealthier households.

Although national coverage of social assistance remains limited, the Grand Sud has received
comparatively higher levels of cash-based assistance in recent years due to recurrent
drought, acute food insecurity, and humanitarian crises (World Bank, 2022; WFP, 2024;
OCHA, 2025). This concentration of assistance has also generated debate among
policymakers and local actors regarding the importance of avoiding long-term dependency
and ensuring that cash transfers are effectively linked to livelihood recovery, resilience, and
structural reforms (WFP, 2024; FAO, 2022; International Monetary Fund, 2023).

Perhaps given limited access to these modalities, most households either did nothing or
were forced to reduce food consumption in response to crises. Doing nothing was more
common among households only reporting drought relative to the intersecting crises
studied. Instead, when crises overlapped, the ability to do nothing was less common.
Particularly for households facing drought alongside economic crises, reducing food
consumption or quality was a common response, likely driven out of compulsion as the
means of subsistence declined. This reliance on reducing food consumption emerges in a
context where other coping mechanisms are obstructed. It also has implications for the
intergenerational persistence of poverty in a context where households may be repeatedly
forced to reduce food quality or amounts toward or below basic needs.
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5. Conclusion, policy implications, and future
research

Based on the research findings, this section outlines the policy implications of the study.
The salience of drought and economic shocks, and the negative consequences of these
shocks highlighted in the survey data, point to a need to augment risk mitigation and crisis
response strategies that not only account for climate-related disasters but also respond to
economic shocks that can amplify the impact of disasters.

However, it is important to not lose sight of the poorest people in this crisis response. Our
descriptive analysis highlighted a gradient whereby extremely poor households followed by
moderately poor households were most likely to live in regions experiencing drought and
additionally reporting price or revenue shocks. Breaking the link between poverty and crises
thus requires targeted action to address both the immediate impacts of crises as well as
underlying drivers of risk and vulnerability.

5.1. Policy implications

How can this be done through the asset and livelihood pathways identified in our analysis?
Education access has improved in the country over the decades, although, as our results
indicate, quality remains weak and education itself is generally not a significant correlate of
welfare across the distribution. Moreover, following shocks to assets, or a death or an
iliness in the household, children are more likely to drop out of school (Sahn et al., 2016). In
this context, it is important to improve education quality so that it can better enable labour
market transitions, and to also support households affected by shocks.

Already, there have been risk-informed investments in improving education quality, for
example through the World Bank’s Transforming Access and Learning in Madagascar
project that focuses on improving learning outcomes in primary education (World Bank,
2025). The project uses a targeting index including education outcomes, cyclone
vulnerability, and poverty levels, with an intersectional approach focused on female students
in the poorest income quintile (World Bank, 2025). School feeding is also a pillar of the
approach, which is critical given the high rates of acute food insecurity and households
regularly drawing down on food quality and meals to cope with shocks. Including additional
measures to support poor households faced with a broader array of crises and shocks
beyond cyclones—to especially include drought and economic shocks—could improve
retention. A concurrent focus is needed to strengthen secondary education quality in efforts
to improve the supply side of labour market transitions.

Another key area that requires support is to provide social protection (assistance and
insurance) to guard against shocks and crises. NFEs and remittances are useful resilience-
building strategies for households in the absence of drought and economic shocks, but lose
their power in the face of these crises. Expanding the financial inclusion of households in
poverty can support these strategies to retain their resilience-building impacts by improving
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access to credit, insurance against risks, and savings. Already, the government has
committed to a financial inclusion strategy, though evaluations have been scarce
(Razafindrakoto, 2023). Financial inclusion components could include insurance for shocks,
especially credit, livestock, crop, and disaster insurance (GlIF, 2021), alongside exploring the
potential for mobile money without exacerbating exclusions due to limited connectivity.
Alongside this, expanding social assistance coverage, savings groups and access to credit
for NFEs, coupled with financial literacy support, can improve the liquidity of households and
SMEs and in turn their ability to smooth consumption during crisis.

In all of this, it is important to support infrastructure development (e.g. road and network
connectivity, electricity, and basic services), which can improve the role of these assets and
livelihood strategies to support pathways out of poverty. Risk-proofing policies,
programmes, and infrastructure are all critical aspects of this multi-sectoral strategy, not
least given the many shocks, stressors, and crises in the country. At the same time,
targeting to reach the poorest households will help ensure a more equitable approach to the
country’s development.

5.2. Future research directions

Future research could deepen understanding of why traditionally protective resilience
pathways such as education, NFEs, remittances, and livestock ownership no longer protect
households during repeated and/or overlapping crises. In particular, further analysis could
explore how asset erosion and livestock losses contribute to intergenerational poverty traps.
Greater attention to gendered dynamics would also be valuable, including how
women-headed households experience compounded vulnerability through unequal access
to land, credit, and social networks, and how these constraints mediate responses to
different shocks.

Additional ideas for research include triangulating rural-urban dynamics and migration
patterns with evidence on informal employment, remittance dependency, and mobility-based
coping strategies. Qualitative and mixed-methods approaches could help capture how social
capital, informal systems of help, people’s beliefs, and decision-making capacity evolve
under repeated stress, shedding light on the psychological dimensions of resilience often
absent from quantitative analyses. Finally, linking household-level vulnerability more
explicitly to national political-economy dynamics — such as elite capture, corruption, and
weak governance — would help situate poverty outcomes within the broader institutional
context, while also identifying potential entry points for more transformative, rather than
purely adaptive, policy responses.
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Annex

Table2: Summary statistics, by poverty status of household

Variable Poor Non-poor
Shocks/crises

Self-reported insecurity 3.8% 4.2%
Self-reported climate disaster 30.1% 27.7%
Self-reported economic shock 26.6% 25.9%
Self-reported health shock 7.9% 8.4%
Actual drought in region (2020/21) 44.7% 32.2%
Actual fatalities in region (2020/21) 10.1% 6.6%
Socio-demographics

Head's age 41.2 40.9
Head is female 25.1% 24.6%
Household size 4.1 4.0
Muslim household 34.1% 34.1%
Catholic household 33.1% 33.5%
Protestant household 32.8% 32.3%
Head completed primary education 24.4% 24.2%
Head completed lower secondary education 25.3% 25.7%
Livelihoods

NFE ownership 27.2% 28.2%
Head's agricultural employment 71.1% 46.3%
Livestock ownership 19.7% 18.7%
Remittance receipt 26.6% 26.8%
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Table 3: Logistic model regression results, outcome=poverty status

VEE TS Emp. agri. Livestock Edu. pri. Edu. sec.
No economic shock, no drought -0.0281* 0.137*** 0.00353 -0.00335 -0.00258 -0.0133
(0.0148) (0.0146) (0.0175) (0.0137) (0.0143) (0.0138)
No economic shock, drought 0.0197 0.168*** 0.000643 0.0243 0.0509* 0.00286
(0.0249) (0.0279) (0.0267) (0.0312) (0.0296) (0.0416)
dArgsue;L'tr)epmed Economic shock, no drought 10.0241 0,120+ 0.0240 10.0390* 0.00509 0.0262
(0.0224) (0.0220) (0.0320) (0.0223) (0.0221) (0.0214)
Economic shock, drought 0.0465 0.158%** -0.0155 -0.0221 -0.0252 0.0793*
(0.0400) (0.0361) (0.0354) (0.0494) (0.0393) (0.0467)
R-Squared 0.205 0.204 0.204 0.205 0.205 0.205
No economic shock, no drought -0.0102 0.158*** 0.0136 -0.00781 -0.00348 -0.0102
(0.0139) (0.0172) (0.0187) (0.0154) (0.0167) (0.0164)
No economic shock, drought -0.0271 0.146*** -0.00511 0.0163 0.0252 -0.0248
B (actual drought in (0.0279) (0.0229) (0.0244) (0.0231) (0.0217) (0.0242)
region of residence)  Economic shock, no drought 0.00295 0.154%** -0.000711 -0.0495* -0.00732 0.0313
(0.0247) (0.0257) (0.0370) (0.0261) (0.0251) (0.0258)
Economic shock, drought -0.0405 0.108*** 0.0367 -0.00683 -0.0136 0.0377
(0.0329) (0.0342) (0.0377) (0.0352) (0.0332) (0.0281)
R-squared -0.0102 0.158*** 0.0136 -0.00781 -0.00348 -0.0102
A-B Controls Yes Yes Yes Yes Yes Yes
A-B Observations 16,430 16,430 16,430 16,430 16,430 16,430

Notes: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Average marginal effects presented for full set (other subsamples are presented visually in the main text).
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Table 4: Simultaneous quantile regression results, outcome= welfare percentile

Subset: Households self-reporting drought Subset: Households in drought-affected regions

NFE
No economic shock -0.0241 0.0267 -0.0153 -0.0587 -0.0161 -0.00493 0.00867 -0.00606
A (0.0290) (0.0316) (0.0332) (0.0478) (0.0253) (0.0247) (0.0238) (0.0329)
Economic shock 0.0305 0.0259 -0.059 0.0375 -0.0163 -0.0434 -0.0594 0.00359
(0.0509) (0.0501) (0.0622) (0.0992) (0.0434) (0.0330) (0.0496) (0.0498)
Household agricultural employment
No economic shock -0.272%** -0.326%** -0.382%** -0.533*** -0.217%** -0.247%** -0.306*** -0.392%**
B (0.0284) (0.0284) (0.0324) (0.0440) (0.0235) (0.0230) (0.0281) (0.0390)
Economic shock -0.178%*** -0.206*** -0.329*** -0.453%** -0.177%** -0.233%** -0.312%** -0.3471***
(0.0449) (0.0445) (0.0554) (0.0710) (0.0394) (0.0395) (0.0424) (0.0591)
Livestock
No economic shock -0.0824*** -0.0645** -0.0740%** -0.0573 -0.0488* -0.0291 -0.00635 -0.0167
¢ (0.0259) (0.0326) (0.0320) (0.0364) (0.0277) (0.0267) (0.0288) (0.0382)
Economic shock -0.0117 -0.0157 0.0457 0.0833 0.0860* 0.0258 -0.0278 -0.0578
(0.0424) (0.0572) (0.0610) (0.0684) (0.0519) (0.0451) (0.0425) (0.0828)
Remittances
No economic shock 0.000545 -0.033 -0.00321 -0.046 0.018 -0.00735 0.00305 -0.0785%**
D (0.0296) (0.0357) (0.0321) (0.0367) (0.0244) (0.0252) (0.0245) (0.0292)
Economic shock -0.0283 -0.0299 -0.0623 -0.0963 -0.105%* -0.0863** -0.024 0.00932
(0.0567) (0.0519) (0.0555) (0.0661) (0.0461) (0.0390) (0.0557) (0.0613)
Primary education
E No economic shock -0.0431 -0.0565 -0.0489 -0.0553 -0.032 -0.0171 -0.0373 0.0214
(0.0320) (0.0468) (0.0444) (0.0577) (0.0279) (0.0260) (0.0289) (0.0368)
Economic shock -0.0316 0.0435 0.0686 0.0375 -0.0303 -0.0125 0.00144 0.055
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Households self-reporting drought

(0.0542) (0.0663)
Lower secondary education
No economic shock -0.0458 -0.00978
F (0.0536) (0.0524)
Economic shock -0.0675 -0.0734
(0.0826) (0.0840)
A-F Observations 3210 3210

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

(0.0602)

-0.0513
(0.0432)
-0.123*
(0.0654)
3210

(0.0636)

-0.0811
(0.0561)
-0.0771
(0.1250)
3210

Subset: Households in drought-affected regions

(0.0433)

-0.0186
(0.0277)
-0.00014
(0.0497)
5401

(0.0426)

0.00742
(0.0277)
0.00191
(0.0416)
5401

(0.0562)

-0.0135
(0.0342)
-0.0735
(0.0482)
5401

(0.0603)

0.0546
(0.0392)
0.0156
(0.0686)
5401
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Figure 18: Drought severity variation in 2016 across Madagascar (measured by SPEI)
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Figure 19: Estimated total people affected by floods between 2010 and 2018, by region
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Notes: Population estimates were calculated after filtering flood maps by removing noise, and removing all
isolated pixels (any pixels that were not spatially connected to at least two other pixels). Population exposed per
event statistics are reported for Global Human Settlement Layer population estimated in 2000, in 2015, or by
assuming all events 2007 and before should use 2000 population data, and all events post 2007 should use 2015
population data.
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