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Abstract

The effectiveness of social protection during economic shocks depends on two types of benefit:
non-shock-responsive benefits, fixed prior to crisis, and automatic stabilisers, which adjust with
income or employment losses. We analyse effectiveness in seven Sub-Saharan African countries
using tax-benefit microsimulation models and household survey data. Simulating employment
losses, we apply a decomposition framework to isolate the role of each benefit type. We find
that high pre-crisis coverage of non-shock-responsive benefits in Ghana and Zambia and income-
related automatic stabilisers in South Africa provide an income floor for poor households. South
Africa’s unemployment insurance further mitigates losses among better-off households. In con-
trast, limited protection is available in Mozambique, Rwanda, Tanzania, and Uganda, where
benefits are modest, coverage gaps substantial, and automatic stabilisers ineffective due to ab-

sent unemployment insurance, reliance on proxy means-tests, and narrow eligibility.
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1 Introduction

Social protection systems are a primary instrument for smoothing household consumption
during economic shocks such as pandemics, commodity price collapses, and climate-related
disasters. Yet despite being more exposed to these risks than other regions, social protec-
tion systems in Sub-Saharan Africa are thought to be relatively underdeveloped (Bowen
et al. 2020). Previous studies have documented the role of benefits during recessions in
reducing household income volatility (Dolls et al. 2012; Fernandez Salgado et al. 2014),
mitigating poverty increases (Bitler and Hoynes 2016), and reducing inequality (Paulus
and Tasseva 2020), all for high-income countries. In contrast, for low- and middle-income
countries — particularly in Sub-Saharan Africa — the literature has focused on specific
programmes, rather than assessing entire benefit systems and whether they function as
automatic stabilisers during economic shocks (e.g. Bastagli et al. 2016; World Bank 2022).

This paper provides the first evidence on the effectiveness of different benefit designs in
Sub-Saharan African countries in cushioning the impact of economic shocks on household
incomes, consumption, and poverty. We study seven diverse countries: Ghana, Mozam-
bique, Rwanda, South Africa, Tanzania, Uganda, and Zambia. We incorporate tax-benefit
microsimulation models (SOUTHMOD and SAMOD models) and nationally representa-
tive household surveys into a decomposition framework. We expand the decomposition
framework of Bargain and Callan (2010) and Paulus and Tasseva (2020) to distinguish
between two types of benefit design.

The first is non-shock-responsive benefits with entitlements fixed prior to a crisis, such
as universal or proxy means-tested benefits. Proxy means-testing is based on observ-
able household characteristics correlated with income (e.g. presence of children, disabled
persons, or pregnant women) rather than income itself. The second is automatic sta-
bilisers, which adjust automatically with changes in employment or earnings, such as
unemployment insurance or income-related means-tested benefits with eligibility linked
to household incomes. Thus, we distinguish between baseline protection by existing bene-
fit entitlements prior to the shock and the adaptive capacity of systems through automatic

adjustment. This extension is an important step in Global South countries where most



benefits are not designed as automatic stabilisers, but may still play an important role in
mitigating the effects of crisis by providing an income floor.

Tax-benefit models for high-income countries have long been used in fiscal and distri-
butional analysis (e.g. see Figari et al. 2015 for a literature review) but until recently their
use for low- and middle-income countries has been limited largely due to data limitations.
Using these new models and household survey data, we calculate household benefit enti-
tlements, tax liabilities, and net incomes in the baseline, 2019. We then stress-test the
benefit systems (Atkinson 2009) by simulating hypothetical employment losses leading
to reductions in aggregate household earnings by 10%, 30%, and 50%. We thus create a
controlled experiment (Bourguignon and Spadaro 2006) to isolate the effect of non-shock-
responsive benefits vs automatic stabilisers on household net incomes, consumption, and
poverty, holding all else constant.

A known limitation of tax-benefit models is that they typically ignore behavioural
responses to changes in benefit entitlements such as adjustments in labour supply or
benefit take-up, or macroeconomic feedback effects (Figari et al. 2015; Bourguignon and
Spadaro 2006). This is irrelevant if there are no such effects or they are small in magnitude.
But if large, analysis using these models can only inform about the direct effects of benefit
changes, rather than the total impact including behavioural responses. Nevertheless, these
models are a powerful tool for creating counterfactual scenarios and thereby assessing the
resilience of systems to shocks (Atkinson 2009). Moreover, while survey data quality in
Sub-Saharan Africa varies, we restrict our analysis to the highest-quality household data
which underpin the SOUTHMOD and SAMOD models (Gasior et al. 2021). These data
underpin official statistics on poverty and inequality, as well as the World Bank’s Poverty
and Inequality Platform and Our World in Data. Lastly, the tax-benefit simulations and
survey data are harmonised across countries, so our framework enables meaningful cross-

country comparisons of social protection benefit systems (McLennan et al. 2021; Lastunen

LA few papers have used the SOUTHMOD models for African countries, e.g. Decoster et al. (2019),
Bargain et al. (2021), Gasior et al. (2021), and Lastunen et al. (2024). However, differently from our
paper, they look at the distributional impact of existing or hypothetical tax and benefit policies rather
than assessing the resilience of benefit systems to shocks. We also study a wider set of countries compared
to these papers, with the exception of Lastunen et al. (2024).



et al. 2024).

Our choice of countries is determined by the availability of high-quality survey data
and tax-benefit models but also reflects a range of economic circumstances and bene-
fit designs. South Africa, an upper-middle-income country, spends 2.6 times the Sub-
Saharan Africa average of 2.1% of GDP on social protection; Ghana and Tanzania are
lower-middle-income countries, while Mozambique, Rwanda, Uganda and Zambia, are
low-income countries, all of which spend less than the regional average (ILO, 2021). Only
South Africa and Mozambique have benefits designed as automatic stabilisers — an un-
employment insurance in the former and income-related means-tested benefits in both.
All other countries have a range of non-shock-responsive benefits only, either universal
within a particular group such as the elderly and/or targeted at poor households via a
proxy means-test.

Previous studies on African countries show that social protection benefits improve
households’ capacity to withstand shocks by increasing assets and productive investments
(Jensen et al. 2017; Hidrobo et al. 2018), reducing adverse impacts on consumption (Gao
and Mills 2018) and poverty (Devereux 2002; Lustig 2022), (see Bastagli et al. (2016) and
Bowen et al. (2020) for comprehensive reviews). Our paper is closer to a set of studies using
income decomposition and microsimulation methods, primarily in high-income countries,
to estimate either the contribution of benefits to household incomes, and their impact
on poverty and inequality (Bruckmeier et al. 2021; Christl et al. 2024; Canté et al. 2021;
Fernandez Salgado et al. 2014), or to isolate the effect of automatic stabilisers (Brewer
and Tasseva 2021; Paulus and Tasseva 2020; Dolls et al. 2012). A handful of papers in
this tradition have looked at the effect of automatic stabilisers in African countries either
during Covid-19 (Lastunen et al. 2021) or by simulating hypothetical income shocks for
a narrower set of countries (Adu-Ababio 2024).2 We expand the literature by providing
insight into the role of benefit systems not only for redistribution, but also in smoothing

household income and consumption losses during crises and in the economic and social

2Differently from these studies, we consider the role of non-shock responsive benefits and account for
the important role of unemployment insurance as an automatic stabiliser in South Africa. Furthermore,
Adu-Ababio (2024) focuses on Ghana, South Africa and Ecuador, while we examine a broader set of
African countries.



context of Sub-Saharan Africa.

Our findings highlight significant differences in the effectiveness of social protection
policies across countries. First, the high pre-crisis coverage of non-shock-responsive bene-
fits in Ghana and Zambia provide an income floor for recipient households, acting as effec-
tive insurance mechanisms. In contrast, households in Mozambique, Rwanda, Tanzania,
and Uganda receive limited protection due to modest benefit payments and substantial
coverage gaps.

Second, automatic stabilisers are effective only in South Africa. Income-related auto-
matic stabilisers, particularly child benefits, play a dual role. They provide near-universal
coverage to poor households with children in the baseline, effectively functioning as a pre-
existing income floor, similar to non-shock-responsive benefits. When the shock hits, they
expand further to previously non-poor households with children who become newly eligi-
ble due to income loss. However, households without children, even if newly poor, remain
largely unprotected. The unemployment insurance benefit effectively supports newly un-
employed formal workers but excludes informal workers, who make up a non-negligible
share of the labour force. Thus, while both types of automatic stabilisers in South Africa
scale up during a crisis, eligibility criteria based on household composition or employment
formality limit their reach. In the remaining countries, automatic stabilisers are ineffec-
tive due to the absence of unemployment insurance, reliance on income proxies instead of
actual income, and/or narrow eligibility rules.

Our results are robust across varying employment reduction scenarios, suggesting that
the effectiveness of benefit systems in mitigating crisis impacts remains relatively stable
as shock severity increases.

Our findings highlight both the strengths and limitations of benefit systems in Sub-
Saharan Africa. In the USA and Europe, automatic stabilisers — particularly unemploy-
ment insurance and income-related benefits — replace between less than 10% (the USA,
Eastern and parts of Southern Europe) and up to 62% (Denmark) of lost earnings dur-
ing economic downturns (Dolls et al. 2012). In comparison, we estimate 14% earnings

replacement in South Africa under a similarly sized shock, placing it close to the EU av-



erage. However, the remaining countries in our sample — Ghana, Mozambique, Rwanda,
Tanzania, Uganda, and Zambia — lack scalable stabilisers of this kind, and their capacity
to buffer household incomes during large-scale shocks is therefore considerably more lim-
ited. Nonetheless, we show that even modest, non-shock-responsive benefits with broad
pre-crisis coverage such as in Ghana and Zambia can provide an important safety net,
though not strong enough to prevent crisis-induced increases in poverty. These results un-
derscore the importance of designing more comprehensive and responsive benefit systems
in Sub-Saharan Africa to better prepare for future crises.

The remainder of the paper is structured as follows. Section 2 describes the policy
context for assessing the shock responsiveness of benefit systems. Section 3 discusses the

data and methods. Section 4 presents the results. Section 5 concludes.

2 Policy context for assessing shock responsiveness

The seven countries in our analysis make up 23.5% of the population in Sub-Saharan
Africa: Rwanda (13.1 million), Zambia (18.9), Mozambique (31.2 million), Ghana (32.2
million), Uganda (44.4 million), South Africa (58.8 million), and Tanzania (61.7 million).
While differing in income levels and government capacity, they share several common
challenges — low average social protection spending, young populations, and widespread
informal employment.

Despite these constraints, social protection systems in these countries have expanded
substantially since the early 2000s. Originally limited in scope — serving primarily civil
servants or formal workers — programmes have increasingly targeted broader segments of
the population, particularly the poor and vulnerable. Examples include Ghana’s LEAP
programme, Zambia’s nationwide rollout of the Social Cash Transfer, Mozambique’s Basic
Social Subsidy, and Uganda’s Senior Citizens Grant.

However, social protection spending levels remain low in most countries. South Africa
stands out, spending 5.5% of GDP on social protection compared to a regional average of
2.1%. In contrast, all other countries spend well below this average. Table A.1 presents

summary indicators for each country, including median age, life expectancy at birth, GDP



per capita and social protection expenditure as a share of GDP.

Table 1 summarises the main social protection programmes we examine in each coun-
try. We categorise these into two broad types based on their responsiveness to income or
employment shocks: The first is non-shock-responsive benefits, including universal trans-
fers (e.g. child and old-age benefits), social insurance pensions, and proxy means-tested
transfers where eligibility is based on characteristics that correlate with income (e.g. pres-
ence of children, disability, food insecurity) rather than income itself. The second type
is shock-responsive benefits or automatic stabilisers, which adjust in value or coverage
when household incomes fall — such as unemployment insurance (UI) or income-related
means-tested benefits with entitlements based on actual income or employment status.

Eligibility rules vary widely across countries. For example, Mozambique’s Basic So-
cial Subsidy and South Africa’s grants are income-related and thus capable of expanding
during a downturn. UI only exists in South Africa (with a small programme in Tanzania
not captured in our data), making South Africa unique in combining income-related ben-
efits with a UI system. By contrast, Uganda’s main programme is universal within the
elderly (aged 65+ ), while proxy means-testing dominates in Ghana, Tanzania, and Zam-
bia. In the latter three countries, eligibility for social transfers is based on vulnerability
assessments or proxies, and is only assessed every few years (e.g. every three years for
the Productive Social Safety Net in Tanzania), making benefits less responsive to sudden
changes in income.

While our focus is primarily on the mitigating role of benefits during crisis, direct
taxes such as personal income tax and social insurance contributions (SIC) can also act
as automatic stabilisers, cushioning income and consumption losses (Kniesner and Ziliak
2002; Brewer and Tasseva 2021). Therefore, we also look at their role. All countries
have personal income taxes and social insurance contributions (SIC) which we assess in
our analysis. Income tax schedules are broadly progressive, i.e. tax liabilities increase
with gross (pre-tax) market income, while SIC are levied as a proportional tax. Thus, as
earnings drop due to a shock, tax liabilities and SIC amounts fall, reducing the drop in

after-tax income.



In the next section, we discuss both the harmonised tax-benefit microsimulation mod-

els (SOUTHMOD and SAMOD) and household survey data in our analysis.

[insert Table 1 here]

3 Methodology and data

3.1 Survey data and tax-benefit models

We use nationally representative household survey data from seven Sub-Saharan African
countries combined with tax-benefit microsimulation models.®> The tax-benefit models
use reported gross incomes, consumption and individual and household characteristics
from the survey data to simulate tax liabilities, benefit entitlements, and net income by
applying country-specific tax and benefit rules. The surveys are considered to be of high
quality and form the basis of official poverty and inequality statistics, including those
reported in the World Bank’s Poverty and Inequality Platform and Our World in Data.
Our baseline corresponds to the year 2019; survey income and consumption data were
uprated by CPI to reflect 2019 conditions.

We use the SAMOD tax-benefit model for South Africa and the new SOUTHMOD
models for the other countries. All models are built on the EUROMOD framework —
originally developed for tax-benefit microsimulation in the European Union and the UK
(Sutherland and Figari, 2013) — and have been extended to the Sub-Saharan African con-
text (Decoster et al., 2019). Both the input survey data and the tax-benefit simulations
are harmonised to enable cross-country comparisons (McLennan et al., 2021). The models
contain the tax-benefit rules of countries starting from the 2010s. The models use sur-
vey reports on (self-)employment, earnings, consumption and household and individual
characteristics to calculate each household’s direct tax liabilities, SIC payments, social

protection benefits, and net income. Crucially, they allow us to simulate hypothetical

3The 2017 Ghana Living Standards Survey; 2015 Household Budget Survey (Inquérito sobre o
Orgamento Familiar, IOF) for Mozambique; 2016/17 Integrated Household Living Conditions Survey
for Rwanda; 2017 National Income Dynamics Study for South Africa; 2017/18 Household Budget Survey
for Tanzania; 2016/17 National Household Survey for Uganda; and the 2015 Living Conditions Monitoring
Survey for Zambia.



reductions in employment and earnings and examine the resulting impacts on outcomes
such as poverty and disposable income.

We report estimates for both income and consumption poverty. Household net in-
come is calculated as gross market income (from employment, self-employment, agricul-
ture, rent, investment, and private transfers) plus social protection benefits, minus direct
income taxes and SIC. Household consumption expenditure, as reported in the surveys,
includes the market value of goods and services purchased, received as gifts or in-kind
payments, or derived from own production. In our shock scenarios, we adjust household
consumption in line with changes in net income, using a Marginal Propensity to Consume
(MPC), i.e. the share of income change passed through to consumption. MPCs are ex-
pected to be high for credit-constrained households with limited access to borrowing or
liquid assets, as is typical in the populations we study. Empirical evidence also suggests
high MPCs in Sub-Saharan Africa (see e.g. Bengtsson (2012)). Consistent with this, we
assume an MPC of one, meaning that all income gains are consumed and none are saved.
Details of our simulation are provided in the Supplementary Materials C.

Table 2 presents summary statistics by vulnerability groups and key socio-economic
and demographic characteristics for the seven countries in our analysis. We classify vul-
nerability groups according to World Bank poverty line definitions: the international
(extreme) poverty line of $2.15 per day (2017 prices), lower-middle-income (LMI) poverty
line of $3.65, and upper-middle-income (UMI) poverty line of $6.85).% South Africa has
the lowest poverty rate where less than a third of the population is in the bottom two vul-
nerability groups, i.e. either ‘extremely poor’ or ‘LMI poor’. The same figure for Ghana
is nearly half, while it is more than two thirds in the other countries. As anticipated,
earners are less likely to be in the ‘extremely poor’ group and more likely to have infor-
mal sources from (self-)employment and agriculture except again in South Africa where
formal employment is more prevalent. The populations are young with more than half

being under 30 years old, and less than 10% are aged 60 and over. In most countries,

4The poverty line definitions refer to living standards in 2017 and are uprated for country-specific
changes in Purchasing Power Parities (PPP) from 2017 to 2019. PPP conversion factors and changes
in consumer price index from 2017 to 2019 are from the World Bank’s World Development Indicators
database.



the majority of households have three or more children under age 18. South Africa again

stands out, with only about one-third of households falling into this category.

[insert Table 2 here]

3.2 Assessment of social protection performance

Our goal is to measure the income and consumption protection provided by benefits
during crisis that strikes the economy as a whole. To measure the extent to which benefits
cushion income and consumption losses, we consider a range of measures, including Net
Replacement Rates, changes in household net income, income and consumption poverty,
benefit coverage and average benefit amounts.

We expand the decomposition approach of Bargain and Callan (2010) and Paulus
and Tasseva (2020) to separate the effects of benefits into non-shock-responsive benefits
and automatic stabilisers. Formally, in the pre-crisis baseline scenario let us denote with
yB household gross (pre-tax) market incomes; t® household income tax plus SIC; b5,
household non-shock-responsive benefits and b2, benefit automatic stabilisers. Household
net income Y and household consumption CF are then:

VB =y P 4B, 40P (1)

T

CP=cy+c,YP (2)

where ¢y is consumption that is independent of people’s income and ¢; is the marginal
propensity to consume (MPC), i.e. the effect of an additional unit of income on consump-
tion.

A negative shock (crisis) strikes which raises unemployment and lowers aggregate
household earnings so that household gross market income after the shock is y* (y° < y?);
tax liabilities and SIC as automatic stabilisers respond to the loss of earnings and become
t%: benefit automatic stabilisers also respond to the changes in earnings, tax liabilities

and SIC and become b°_; while entitlements to non-shock-responsive benefits remain the

as’



B

same as in the baseline, b, ;.

Household disposable income and consumption as a result

of the shock are:

VS =gy —t5 408, + b7 (3)
CS = Cp =+ 61YS (4)

Net Replacement Rates: To assess the extent to which benefits replace baseline
income, we estimate Net Replacement Rates (R) equal to the ratio between crisis and
baseline household net income:

Vo S =17+ b8+ 05,

nrb

R=gp= VB

(5)

R measures the proportion of household’s baseline income that is maintained after job

b
Y B

B
loss and benefits receipt. In particular burb and capture the contribution of non-shock

» VB
responsive benefits and benefit automatic stabilisers, respectively — the higher the two
ratios, the more income cushioning provided by benefits during crisis.

Impact on household net income: We estimate the change in household net
income due to crisis (AY’), breaking it down into the contribution of benefit automatic

stabilisers (Ab,s), taxes and SIC automatic stabilisers (At) as well as changes to gross

market incomes (Ay):

AY =Yg —Yp = (v° —9P) + (t% — %) + (b5, — b5) = Ay + At + Abg, (6)

where Ab,, captures the mitigating role of benefit automatic stabilisers through in-
creased benefit coverage and benefit amounts. In comparison, entitlements to non-shock-
responsive benefits are independent of the shock and do not offset earnings losses.

Impact on income and consumption poverty: As poverty reduction is a key goal
of social protection, we quantify the impact of crisis on poverty and the effectiveness of

benefits to mitigate poverty increases due to crisis. We apply an approach commonly used

10



in distributional analysis and official poverty statistics by comparing poverty estimates
using alternative resource definitions — i.e. using net income versus income before benefits

but after taxes and SIC:

APBY = PlyP — B 1B 18] — Ply? — 5]
~ - v ———

baseline poverty using net income  baseline poverty using net income before benefits

(7)

APSY = Ply® — 1%+ b7, + by, — Ply® —t°]
N g 2 —_——
crisis poverty using net income  crisis poverty using net income before benefits
where P is the poverty measure and AP?Y and AP%Y is the income poverty reduction
due to benefits in the baseline and during crisis, respectively. Our poverty measure is the
poverty headcount, which is the share of the population living below the poverty line.
The poverty line is the international poverty definition of international-$2.15 per day (in
2017 prices).
Using equations 2 and 7 we can similarly approximate the impact of benefits on con-

sumption poverty in the baseline and during crisis:

B,C __ B B B B B B

AP _\P[Co—i_cl(y —1 +bnrb+bas)l_ \P[CO—}_Cl(y —t )l

NV TV
baseline poverty using consumption baseline poverty using consumption before benefits
(8)

S,C __ S S B S S S

AP>" = Plcg+ c1(y” — 17 + by 4 bg)] — Pleg + e (y” —17)]

crisis poverty using consumption crisis poverty using consumption before benefits

We then compare the poverty-reducing effect of benefits during crisis and the baseline
to capture the extent to which benefits mitigate the increase in poverty due to the shock:
MY = AP — APPY =

nrb

Ply” — 7+ by, + b)) — Ply” — t°] -

impact of benefits on income poverty during crisis (9)

nrb

\(P[yB —t% 4+ 08, + b2 - Ply”? —tB])j

impact of benefits on income poverty in baseline

11



M€ = AP%C — APPC =

Ple, +a1(y® =7 4 by +05)] = Ple, + a1(y® — %)) -

impact of benefits on consumption poverty during crisis (10)

(Plco + c1(y? —t2 + 08, +b5)] — Plc, + c1(y® — tB)]Z

impact of benefits on consumption poverty in baseline

where M* < 0 implies greater poverty reduction during crisis than in the baseline; M* = 0
implies the same poverty reduction during crisis and in the baseline; and M* > 0 means

benefits are less effective in reducing poverty during crisis than in the baseline.

3.3 Simulation of shocks

To measure the extent to which social protection benefits respond to an adverse shock
and cushion its effect on incomes and consumption, we stress-test the benefit system
(Atkinson, 2009). Similar to Dolls et al. (2012) for EU countries and the USA, we simulate
an employment shock leading to some earners losing all of their earnings. We focus on
employment shocks as these are a feature of a broad type of crises, e.g. Covid-19 pandemic,
financial crises, natural disasters, and climate shocks.

We allocate the employment shocks as follows. First, households are allocated into one
of the five vulnerability groups according to per capita household consumption (income
in South Africa) relative to the internationally defined poverty lines. An earner is then
selected at random within each vulnerability group and by sex and their earnings set to
zero. This process is repeated within each group until the aggregate earnings reduction
within group is 30% of group earnings. In robustness checks, we also simulate shocks
leading to losses in aggregate household earnings of 10% and 50%. We count earnings as
the sum of earnings from employment, self-employment, and agricultural income. Further
details of the implementation of this process are in Table A.3.

There are several advantages of simulating hypothetical shocks over observing actual
crisis episodes. It allows us to create a controlled experiment (Bourguignon and Spadaro

2006) to isolate the effect of non-shock-responsive benefits and automatic stabilisers from

12



potential interactions with discretionary government response during actual crisis. For
example, during the Covid-19 pandemic, benefits for children in Ghana (School Feeding
Programme) and Zambia (Home Grown School Meal Programme) were temporarily sus-
pended by the government, limiting their response and our ability to understand their
effectiveness (Lastunen et al. 2021). Furthermore, simulating shocks of the same nature
and size allows us to assess cross-country differences in benefit protection. Varying the
size of the shock also allows us to determine if the severity of crisis matters for benefit

effectiveness to cushion income and consumption losses.

4 Results

We structure the results in two subsections. The first documents benefit coverage and
average benefit amounts, and examines how they adjust in response to simulated earn-
ings shocks. The second evaluates how benefits protect household incomes and mitigate
poverty increases under these shocks. We also study the responsiveness of benefit systems
to shocks of varying magnitudes (10% and 50% drop in aggregate earnings), which we
include in the Supplementary Materials and refer to below.

In each subsection, we report estimates for the full population and for key demo-
graphic subgroups defined by baseline economic vulnerability, earner status, age, gender,
employment formality, and household composition. This allows us to assess whether and
how benefit systems protect different types of households from crisis-induced income and

welfare losses.

4.1 Benefit coverage and amounts received

Table 3 shows the benefit coverage rate, i.e. the share of individuals living in households
receiving social protection benefits by population group and for each country. We focus
on the sample of households affected by the shock. Benefit coverage is highest in South
Africa (60.3% of the shock-affected population), Ghana (52.9%) and Zambia (49.5%).

In contrast, the coverage rate is less than 10% in Mozambique, Rwanda, Tanzania, and

13



Uganda. Benefit coverage tends to be higher among the ‘extremely poor’ and ‘LMI poor’;
the youngest, under 18, age group and/or the oldest, 60+, group; and informal workers.
Benefit coverage increases with the number of under-18-year-olds in the household except
in Rwanda and Uganda where benefits are highly skewed towards the 60+ age group.
Benefits tend to be equally distributed among women and men except in South Africa
where the coverage rate is higher among women. Lastly, female-headed households are
more likely than male-headed households to receive benefits in Rwanda, South Africa,
Tanzania, Uganda, and Zambia, and less likely in Ghana.

Table 3 also reports the change in benefit coverage due to our simulated earnings
shock. Automatic stabilisers are shown to respond to the shock only in Mozambique
and South Africa by expanding coverage to newly vulnerable households. The increase
is small in Mozambique (1.5% points or 17.2% of the baseline), and driven by a small
increase in the numbers eligible for the Basic Social Subsidy Programme (not presented).
In contrast, the increase is substantial in South Africa (25.7% points or 42.6% of the
baseline), and primarily due to an expansion of the Ul benefit and to a lesser extent
income-related benefits such as the child grant (not presented). Overall, even with the
coverage expansion, nearly 90% of those hit by the shock in Mozambique are not reached
by any benefits, compared to 14% in South Africa.

Appendix Table A.4 shows further details of benefit coverage for South Africa by
presenting numbers separately for income-related benefits and UI. While most families
targeted by the income-related benefits in the bottom three vulnerability groups already
receive them in the baseline due to a relatively generous income test, coverage expands
with crisis to households in the top two groups (‘vulnerable’ and ‘non-vulnerable’) who
have experienced an earnings loss. Moreover, while Ul coverage in the baseline is less
than 0.5%, it expands substantially due to the shock, with the biggest increase in the top
three vulnerability groups where most formal workers are located.

In Ghana, Rwanda, Tanzania, Uganda and Zambia, benefit coverage does not respond
to the shock due to the absence of automatic stabilisation in benefits design and thus, the

vast majority of households affected by the shock, but not in benefit receipt prior to it,
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remain unprotected.
[insert Table 3 here]

Table 4 summarises the average benefit amount per person, calculated as the prod-
uct of the share of individuals receiving the benefit (coverage) and the average benefit
received among recipients. Amounts are presented relative to the international poverty
line. The highest payments are in South Africa where the average benefits received are
equivalent to 45.3 times the international poverty line. Benefits received are substantially
lower elsewhere with the equivalent numbers being 8.1 in Ghana, 4.6 in Zambia, 2.4 in
Mozambique, and equal or less than the poverty line in Rwanda, Tanzania, and Uganda.

The subgroup analysis shows that benefit payments tend to favour older individuals,
with the highest average benefit amounts received by those aged 60 and above in most
countries. Tanzania is the exception, where benefit amounts are uniformly low across all
age groups, reflecting generally limited coverage. These patterns align with the coverage
estimates above.

Second, in Ghana, Mozambique, and Rwanda, the top two vulnerability groups (by
baseline consumption) receive relatively higher benefit amounts, whereas in South Africa,
Tanzania, Uganda, and Zambia, benefit levels are more strongly concentrated among
the poorest groups. This contrast suggests more effective poverty targeting in the latter
countries and a potential mismatch between programme design and need in the former.

Finally, estimates by gender broadly mirror the coverage patterns, with similar benefit
amounts among men and women. However, by employment formality status average
benefit amounts are higher among informal workers only in South Africa and Zambia,
lower in Ghana, Mozambique, and Rwanda and the same in Uganda and Tanzania.

In response to the earnings shock, the average benefit amount increases only marginally
in Mozambigue (0.1 ppt) but rises sharply in South Africa (112 ppt). This difference in
response occurs as income-related benefits are paid at a flat rate in Mozambique and do not
vary with income. Whereas in South Africa, Appendix Table A.5 shows that most of the
benefit increase (103.5 times) is due to rise in Ul entitlements, particularly for individuals

aged 30-49 and 18-29, formal earners, male-headed households and households in the top
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two vulnerability groups, entitled to more generous Ul support. The remaining increase
(8.5 times) comes from income-related benefits, such as the old age and disability grants,
which automatically increase to cover the widening shortfall between reported income and

the income-test threshold caused by the shock.

[insert Table 4 here]

4.2 Impact of crisis on household net incomes and poverty

Impact on household net incomes

We now ask to what extent the benefit patterns shown above translate into protection
of household net incomes during the crisis. We estimate the effect of the shock on net
incomes and the extent to which benefits offset these losses.

NRRs, defined in Section 3.2, capture the share of pre-shock income retained after
the shock. A lower NRR indicates a greater loss in household income due to the crisis.
Figure 1 presents NRRs (black circles) for each country and across baseline vulnerability
groups. NRRs are further decomposed by income source (market incomes, automatic
stabilisers, non-shock-responsive benefits, and income tax/SIC) with the sum of the bars
equalling the total NRR.

Countries differ substantially in the extent to which their benefit systems protect the
most vulnerable. In South Africa, NRRs are strongly progressive: the most vulnerable
retain a higher share of their pre-shock income. For example, NRRs among the poorest
(extremely poor) reach 96.5%, compared to 78.1% among the ‘non-vulnerable’. Similar,
though less pronounced, patterns are observed in Zambia (79.5% vs 72.0%) and Ghana
(77.1% vs 69.5%). These differences are driven primarily by benefits — particularly higher
coverage across all three countries, and more generous transfers in South Africa and
Zambia for the poorest groups.

In contrast, in Mozambique, Rwanda, Tanzania, and Uganda, where benefit coverage
and amounts were shown to be more limited, NRRs are lower among the most vulnerable
group and show little variation across vulnerability groups. In the poorest (‘extremely

poor’) group, NRRs are 69.7% in Mozambique, 71.1% in Rwanda, 72.8% in Tanzania,
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and 73.4% in Uganda.

Figure 1 further decomposes NRRs by income source and shows that the relative im-
portance of automatic stabilisers vs non-shock-responsive benefits is country- and group-
specific. In South Africa, income-related benefit automatic stabilisers (purple bars) act
as a substantial income floor for the poorest, accounting for 78% of baseline net income
in the most vulnerable group compared to just 0.4% in the top ‘non-vulnerable’ group.
By contrast, UI (green bars) primarily cushions better-off groups, contributing 5.8% and
3.4% of baseline net income for the ‘vulnerable’ and ‘non-vulnerable’ groups, but less
than 0.5% for the ‘extremely poor’. In Zambia and Ghana, only non-shock-responsive
benefits (blue bars) offer meaningful protection — 17.9% and 6.7% of baseline net income,
respectively, for the poorest group versus 0.3% and 1.5% in the top (‘non-vulnerable’)
group. These patterns are consistent across shocks of 10% and 50% to household earnings
(see Figure B.1), suggesting that shock size does not alter the relative importance of these

benefit types.

[insert Figure 1 here]

Figure 2 presents changes and shows the percentage change in household net income
resulting from the shock as defined in equation 6. The figure shows the total change in
mean household net income (black circle) by country and baseline vulnerability group
within each country. Again, we decompose the total by income source (the bars add up
to the circle). By definition, the contribution of non-shock-responsive benefits to income
changes is zero as entitlements remain unchanged after the shock.

We highlight three important patterns. First, in South Africa, and to a lesser ex-
tent in Zambia and Ghana, the loss in net income decreases with vulnerability, mirroring
the NRR patterns. This is driven by the income floor provided by income-related auto-
matic stabilisers in South Africa and non-shock-responsive benefits in Zambia and Ghana,
which protect households already receiving support prior to the shock. In contrast, in
Mozambique, Rwanda, Tanzania, and Uganda, where benefits offer limited protection,

net income losses are broadly similar across vulnerability groups.
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Second, the responsiveness of automatic stabilisers to earnings shocks varies widely
across countries, reflecting differences in baseline coverage, eligibility rules, and target
groups. In Mozambique, income-related benefits show little responsiveness due to low
baseline coverage, strict eligibility, and small benefit amounts. In South Africa, baseline
coverage among the main target group (poor households with children) is already near
universal, so any responsiveness occurs mainly through expansion to newly poor house-
holds affected by the shock. In contrast, South Africa’s Ul expands significantly during
the crisis, cushioning losses especially for the top two vulnerability groups where most
formal workers are situated. However, informal workers, who are not entitled to Ul and
make up a non-negligible share of the labour force, remain unprotected.

Third, in all countries, income tax and SIC provide a modest stabilising effect, mainly
for the top two vulnerability groups where most taxpayers are concentrated. Thus, with
the exception of South Africa, benefit-based automatic stabilisers offer little cushioning,

leaving income tax and SIC as the primary automatic stabilisers.
[insert Figure 2 here]

As a robustness check, we also estimated the income stabilisation coefficient (Dolls
et al. 2012), which measures the proportion of gross earnings loss that is offset by higher
entitlements to benefit automatic stabilisers and/or lower income tax and SIC liabilities.
The results, presented in Appendix Figure B.3, are consistent with our main findings.
They highlight the cushioning role of Ul in South Africa, the modest responsiveness of
income-related benefit automatic stabilisers in South Africa and Mozambique, and their

near absence in the other countries.

Impact on poverty

We now assess the extent to which automatic stabilisers and non-shock-responsive
benefits limit the rise in poverty caused by the simulated employment shock. Figure 3
presents four subfigures, each focusing on a different population subgroup, corresponding
to equations 7-10. The left axis shows the baseline poverty headcount rate (dark blue

bars) and the increase due to the shock (light blue bars, in percentage points). The right
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axis shows the poverty-reducing effect of benefits, both non-shock-responsive benefits and
automatic stabilisers, separately in the baseline (square) and during the crisis (diamond).
The mitigation effect (circle) is also plotted, capturing the change in the poverty impact of
benefits between the crisis and the baseline. Poverty is measured using household income
for South Africa and consumption for all other countries.

Baseline poverty rates are lowest in South Africa (14.4%), followed by Ghana (25.1%),
and at a much higher level of 44.5% in Tanzania and more than 50% in Mozambique,
Rwanda, Uganda, and Zambia. By age, the highest poverty rate is in the under-18 group
in all countries and rates also rise steeply with the number of under-18-year-olds in the
household. Informal earners tend to have higher poverty rate than formal earners, due to
lower earnings. While overall no substantial differences are observed between women and
men across countries, female-headed households are more likely to be poor than male-
headed households in South Africa (17% vs 10.1%) and less likely in Ghana (20% vs
27.2%).

The largest poverty reduction effect of benefits is 19.7% points (equivalent to 136.7%)
in South Africa. Benefits in Ghana and Zambia come second, though with substantially
smaller effect on poverty (2.5% points (9.8%) and 1.9% points (3.2%), respectively). The
results for these three countries reflect the higher benefit coverage and more generous
benefits. In Mozambique, Rwanda, Tanzania, and Uganda, benefits have a very small
or negligible effect on poverty. By age, the largest poverty-reducing effect of benefits is
among the 60+ as benefit systems tend to favour this demographic group in all countries
except Tanzania where benefits are small and do not make any difference to poverty.®
By formality, benefits tend to do more in reducing poverty among informal than formal
earners in South Africa, Ghana, and Zambia. Benefits are also more effective in lowering
poverty among households with a higher number of under-18-year-olds in South Africa and
Ghana, and less effective in Zambia. In the other countries, we find no large differences

in the poverty-reducing effects across different groups by gender and number of young

5Tn South Africa in particular, we estimate that the 604+ poverty rate is 45.4% based on household
income before benefits and nearly abolished to less than 2% after adding benefits to household income.
In comparison, in the under-18 group we estimate 42.6% before benefits vs 18% after.
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people in the household.

Poverty always increases due to the simulated crisis, but benefits mitigate some of this
increase in South Africa only. We estimate a poverty mitigating effect of 6.8% points for
the overall population, with the highest effect for the 18-49 year-old groups and formal
workers. This is primarily due to workers becoming entitled to UL In all other countries,
the benefits mitigating effect is negligible, i.e. benefits are not effective in offsetting the
large poverty increases due to the shock. Even in Ghana and Zambia, with larger benefit
systems than Mozambique, Rwanda, Tanzania, and Uganda, the coverage and level of non-
shock-responsive benefits are not sufficiently high to prevent newly vulnerable households

from falling into poverty.

[insert Figure 3 here]

5 Conclusions

While previous research has examined the income cushioning role of automatic stabilis-
ers in high-income countries, evidence for low- and middle-income countries is scarce.
This paper examines the effectiveness of benefit systems in seven Sub-Saharan African
countries in cushioning household incomes, consumption and poverty during hypothetical
employment shocks. Using harmonised tax-benefit models and household survey data,
we distinguish between non-shock-responsive benefits, which provide baseline protection,
and automatic stabilisers, which adapt to household income loss.

Our results show substantial heterogeneity across countries. In Ghana, Zambia, and
South Africa, relatively broad benefit coverage before the crisis offers an income floor
for households already in receipt. However, only in South Africa do benefits scale up
during crisis, with unemployment insurance and income-related grants providing addi-
tional protection to households that become newly vulnerable. Elsewhere, particularly
in Mozambique, Rwanda, Tanzania, and Uganda, modest benefit levels, strict eligibility
rules, and reliance on proxy means-tests leave the majority of households unprotected

when earnings collapse.
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These findings carry two key policy implications. First, system size matters: where
pre-crisis coverage is broader, benefits play an important insurance role even without
explicit responsiveness to shocks. Second, design matters: scalable benefits, such as
unemployment insurance and income-related benefits, are crucial to ensure that newly
poor households are not left without support. Importantly, the two are interdependent.
A flexible system with narrow coverage or very low benefit levels will remain ineffective,
while a large system without adaptive design may fail to respond where protection is most
needed.

Overall, our findings suggest that social protection systems in Sub-Saharan Africa can
play a meaningful role in mitigating crisis impacts, but only where both baseline coverage
and adaptive mechanisms are present. Strengthening fiscal capacity, broadening coverage
of non-shock-responsive benefits, and developing scalable automatic stabilisers will be
essential to enhance resilience against future economic, health, or climate-related shocks.

Our findings have limitations. First, household survey data on incomes and con-
sumption are known to contain errors, which may bias our estimates of benefit entitle-
ments, coverage, net incomes, and poverty. However, the data we use are considered the
‘golden’ benchmark in the countries studied, as they underpin official distributional and
poverty statistics produced by governments and international organisations. Moreover,
the SOUTHMOD and SAMOD tax-benefit calculations have been carefully validated
against administrative data on benefit receipt. Second, our analysis focuses on seven
countries and simulates an employment shock. While employment shocks are a common
feature of many crises, including pandemics, financial downturns, and climate-related dis-
asters, other types of shock (e.g. food price spikes or droughts) may generate different
patterns of vulnerability and benefit response. Thus, future research could extend our
framework to other shocks and countries. Nevertheless, our results provide unique in-
sights into the role of benefits, both non-shock-responsive and automatic stabilisers, in

cushioning households from large income losses.
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6 Tables

Table 1: Overview of main social protection programmes and design features

Programme Type Target Group Eligibility Criteria Shock-
Responsive

Ghana

LEAP Transfer Cash benefit Poor/vulnerable house- Proxy means-test No
holds

School  Feeding Pro- In-kind benefit Children in public  Universal No

gramme schools

Free Senior High School In-kind benefit Secondary students Universal No

policy

Old-age Pension Contributory pen-  Retirees Contribution history No

sion

Mozambique

Basic Social Subsidy Cash benefit Vulnerable individu-  Income-test Yes
als/households

Old-age/Survivors’ Pen-  Contributory pen-  Retirees, survivors Contribution history No

sion sion

Rwanda

Vision 2020 Umurenge Cash benefit Labour-constrained Proxy means-test No

Programme (VUP) Di- poor households

rect Support

VUP Public Works In-kind benefit Poor adults Proxy means-test No

Girinka (One Cow per In-kind benefit Poor rural households Proxy means-test No

Poor Family)

Rwanda Demobilisation  Cash benefit Ex-combatants Proxy means-test No

and Reintegration Pro-

gramme

Genocide Survivors  Cash benefit Survivors Proxy means-test No

Support and Assistance

Fund (FARG)

Rwanda Social Security = Contributory pen- Retirees, disabled indi- Contribution history No

Board (RSSB) Pension sion viduals, survivors

South Africa

Unemployment  Insur- Cash benefit Former formal workers Contribution history + employ- Yes

ance ment loss

Child Support Grant Cash benefit Low-income households Income-test Yes
with children

Old Age Grant Cash benefit Elderly Income-test Yes

Disability Grant Cash benefit Disabled individuals Income-test Yes

Care Dependency Grant  Cash benefit Low-income households Income-test Yes
with disabled children

Grant in Aid Cash benefit Disabled or elderly in  Income-test Yes
need of care

Foster Child Grant Cash benefit Foster children Universal No

Tanzania

Productive Social Safety =~ Cash benefit Extremely poor house- Proxy means-test + community No

Net holds verification

Uganda

Senior Citizens’ Grant Cash benefit Elderly (65+) Universal No

Zambia

Social Cash Transfer Cash benefit Vulnerable households Proxy means-test No

Supporting Women’s  One-off benefit Poor women with chil- Proxy means-test No

Livelihoods dren

Keeping Girls in School In-kind benefit School-age  girls in  Proxy means-test No
Social Cash Transfer
households

Food Security Pack In-kind benefit Vulnerable smallholder Proxy means-test No
farmers

Home Grown School In-kind benefit Public School students Universal No

Meal Programme

Electronic-Farmer Input  In-kind benefit Farmers Universal

Support Programme

Old-age/Invalidity Pen-  Contributory pen-  Retirees, disabled indi- Contribution history No

sion

sion

viduals

Source: Own representation based on the SOUTHMOD Country Reports (Adu-Ababio et al. 2022; Castelo et al. 2022;

de Mahieu et al. 2024; Kalikeka et al. 2022; Leyaro et al. 2022; Waiswa et al. 2022; Wright and Mpike 2021).
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Table 2: Share of population groups (in %)

Ghana  Mozambique Rwanda  South Africa  Tanzania Uganda Zambia

Vulnerability:
Extremely poor 25.1 54.2 54.9 14.4 44.5 71.0 58.7
LMI poor 23.9 25.8 23.6 15.4 30.1 17.6 17.8
UMI poor 29.8 13.6 13.4 21.8 18.0 8.5 14.1
Vulnerable 10.9 2.9 3.9 37.3 3.9 1.7 4.0
Non-vulnerable 10.3 3.5 4.3 11.2 3.5 1.3 5.4
Being an earner:
All 21.9 14.1 40.8 32.8 23.7 24.3 19.7
By vulnerability group:
Extremely poor 12.7 9.1 38.6 7.6 17.2 20.4 15.0
LMI poor 18.3 15.7 40.3 14.4 23.8 29.8 22.7
UMI poor 22.4 22.9 43.4 23.1 31.8 37.6 25.9
Vulnerable 30.6 28.0 49.1 45.2 43.9 45.1 30.9
Non-vulnerable 42.3 34.9 56.0 68.1 42.4 45.6 35.9
Age:
0-17 45.0 54.9 47.8 34.0 49.8 55.0 50.8
18-29 19.8 17.7 20.2 21.8 17.4 19.5 21.8
30-39 12.6 10.5 13.5 16.5 114 10.6 11.8
40-49 9.0 7.3 7.6 11.1 9.2 6.7 7.2
50-59 6.4 4.9 5.4 7.9 5.6 3.8 4.2
604 7.2 4.8 5.4 8.7 6.6 4.3 4.2
Women:
All 51.5 51.9 52.0 51.2 52.0 51.6 51.4
Earner 28.2 20.0 68.6 45.7 38.4 45.7 32.7
Formal 20.9 25.9 10.2 89.7 14.4 8.2 16.2
Informal 72.5 74.1 76.0 6.5 85.6 22.8 69.2
Female-headed hhs 33.4 29.1 25.0 48.5 28.2 30.5 23.2
Men:
All 48.5 48.1 48.0 48.6 48.0 48.4 48.6
Earner 68.2 50.2 92.8 64.3 67.5 83.5 68.0
Formal 20.5 42.0 16.7 89.5 17.2 10.3 17.6
Informal 71.5 58.0 71.4 9.4 82.8 274 69.8
Male-headed hhs 66.6 70.9 75.0 51.5 71.8 69.5 76.8
Under-18-year-olds in the hh:
None 14.0 5.9 8.6 26.7 8.0 6.9 6.2
1-2 34.1 25.7 37.6 40.5 31.8 25.0 28.9
3+ 51.9 68.4 53.8 32.9 60.1 68.1 64.8
(Unweighted) N individuals 59,864 109,107 64,314 39,434 45,926 74,422 62,879
(Unweighted) N hhs 14,009 21,879 14,580 10,659 9,465 15,721 12,251

Notes: The table shows the share of individuals with different characteristics: by vulnerability, age group and gender (women
vs men) as a proportion of the total population. It also includes women/men with earnings from (self-)employment and
agricultural income as a proportion of the population aged 25+; women/men informal/formal earners as a proportion of all
women/men earners aged 25+; female-/male-headed households and households with children under 18 as a proportion of all
households. The shares of women/men informal and formal earners do not add up to 100% due to ‘don’t knows’ and missing
values. Vulnerability groups are defined based on baseline household per capita consumption, or income in South Africa, as
follows: below the international poverty line of international-$2.5 per day (in 2017 prices) as extremely poor; between the
international and lower-middle-income poverty line of $3.65 per day as LMI poor; between the lower-middle-income and
upper-middle-income poverty line of $6.85 per day as UMI poor; between 1 and 1.4 times the upper-middle-income poverty
line as vulnerable; and above 1.4 times the upper-middle-income poverty line as non-vulnerable. Source: Own calculations.
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Table 3: Benefit coverage in the baseline (%) and change (% points) due to a shock

Ghana Mozambique Rwanda South Africa  Tanzania Uganda Zambia
B A B A B A B A B A B A B A
All 52.9 .0 8.7 1.5 29 .0 60.3 25.7 78 .0 41 0 495 .0
Vulnerability group:
Extremely poor 75.5 .0 9.7 .5 24 0 773 39 189 .0 49 0 704 .0
LMI poor 63.2 .0 9.1 1.8 3.8 .0 938 1.4 .0 .0 22 .0 426 .0
UMI poor 477 .0 8.0 3.5 3.1 .0 920 2.8 0 .0 20 .0 227 .0
Vulnerable 39.0 .0 2.5 1.3 45 .0 514 33.8 0 .0 8 .0 197 0
Non-vulnerable 24.7 .0 5.9 1.1 40 .0 8.1 60.7 0 .0 56 .0 105 .0
Age group:
0-17 625 .0 9.1 1.4 26 .0 733 21.1 93 .0 36 .0 532 .0
18-29 46.2 .0 8.1 1.7 24 .0 573 26.1 6.1 .0 28 .0 434 0
30-39 393 .0 7.1 1.4 1.7 .0 440 37.5 6.3 .0 14 .0 397 .0
40-49 52.7 .0 6.6 1.5 25 .0 44.7 31.7 79 .0 22 .0 435 .0
50-59 46.5 .0 10.7 1.3 23 .0 520 23.9 64 .0 35 .0 547 .0
60+ 445 .0 132 7 136 .0 936 4.0 51 .0 256 .0 770 .0
Women:
All 53.6 .0 8.7 1.5 3.0 .0 653 22.7 79 .0 43 0 495 .0
Formal earner 26.2 .0 8.5 2.2 1.9 .0 48.7 31.4 22 .0 7.0 237 .0
Informal earner 380 .0 7.7 2.2 32 0 778 8.8 6.2 .0 20 .0 475 .0
Female-headed hhs  47.9 .0 8.9 1.2 55 .0 74.1 16.3 9.7 .0 59 .0 639 .0
Men:
All 52.2 .0 8.8 1.4 29 .0 553 28.8 77 .0 39 0 494 .0
Formal earner 332 .0 6.6 2.4 3.8 .0 36.1 41.8 1.5 .0 1.0 .0 169 .0
Informal earner 386 .0 8.1 .7 22 .0 4438 6.2 6.3 .0 29 0 496 .0
Male-headed hhs 54.3 .0 8.7 1.5 24 .0 439 36.9 73 .0 36 .0 464 .0
Under-18-year-olds:
None 115 .0 1.9 .0 66 .0 19.1 41.6 1.0 .0 50 .0 340 .0
1-2 387 .0 7.5 1.7 28 .0 650 26.5 29 .0 47 0 395 .0
3+ 734 .0 9.6 1.5 26 .0 851 129 111 .0 38 .0 553 .0

Notes: Benefit coverage is the number of individuals living in households in receipt of social protection benefits, as a
proportion of different population groups. B = baseline (%). A = change (% points) relative to baseline due to the
employment shock. Population groups are defined based on baseline characteristics. For definition of vulnerability groups,
see notes of Table 2. Results based on a simulated employment shock reducing aggregate household earnings by 30%. The
sample includes households with individuals affected by the shock. Source: Own calculations.
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Table 4: Average benefit amount, relative to the poverty line, in the baseline and change due

to a shock
Ghana Mozambique Rwanda  South Africa  Tanzania Uganda Zambia
B A B A B A B A B A B A B A
All 81 .0 2.4 .1 9 .0 45.3  112.0 .5 .0 3 .0 46 .0
Vulnerability group:
Extremely poor 58 .0 1.5 .0 4 .0 37.9 22 1.2 .0 3 .0 6.1 .0
LMI poor 6.7 .0 1.6 2 7.0 69.8 6.1 .0 .0 2 .0 45 .0
UMI poor 75 .0 2.4 3 8 .0 68.0 23.3 .0 .0 1.0 25 .0
Vulnerable 103 .0 6.8 1 16 .0 40.4 1164 .0 .0 1.0 21 .0
Non-vulnerable 142 .0 10.1 1 82 .0 7.3 353.1 .0 .0 2 .0 1.6 .0
Age group:
0-17 73 .0 2.0 1 4 .0 51.0 72.4 .6 .0 2 .0 44 0
18-29 85 .0 2.4 1 1.2 .0 38.1 1294 4 .0 1.0 4.2 .0
30-39 53 .0 1.8 1 9 .0 31.6 152.5 A4 .0 1.0 36 .0
40-49 73 .0 1.5 .1 4 .0 31.1 1414 .5 .0 1.0 39 .0
50-59 99 .0 4.2 1 1.1 .0 38.4 109.1 A4 .0 2 .0 6.0 .0
60+ 189 .0 9.6 1 51 .0 1228 82.9 3 0 28 .0 132 .0
Women:
All 83 .0 2.5 1 8 .0 48.5 88.8 .5 .0 3 .0 4.7 .0
Formal earner 114 .0 9.3 2 26 .0 33.0 1234 2 .0 .0 .0 36 .0
Informal earner 56 .0 1.9 2 7.0 60.7 33.0 4 .0 1.0 58 .0
Female-headed hhs 79 .0 3.9 1 14 .0 54.1 69.7 .6 .0 4 .0 7.1 .0
Men:
All 79 .0 2.3 1 1.1 .0 42.1  135.2 5 .0 3 .0 44 0
Formal earner 103 .0 2.7 2 49 0 27.1 2194 1 .0 1.0 1.3 .0
Informal earner 55 .0 1.7 1 b5 .0 40.7 174 4 .0 2 .0 53 .0
Male-headed hhs 82 .0 2.0 1 8 .0 34.7 1624 4 .0 3 .0 4.1 .0
Under-18-year-olds:
None 10.9 0 4.3 .0 6.7 0 27.5  223.2 0 0 1.0 0 81 .0
1-2 74 .0 2.7 2 6 .0 44.1 98.9 2 .0 4 .0 51 .0
3+ 79 .0 2.2 1 3 .0 59.9 45.6 e .0 2 .0 40 .0

Notes: The average benefit amount per person is calculated as the product of the share of individuals receiving the benefit
(coverage) and the average benefit received among recipients. Amounts are presented relative to the international poverty
line of international-$2.15 (in 2017 prices). B = baseline (%). A = absolute change relative to baseline due to the
employment shock. Population groups are defined based on baseline characteristics. For definition of vulnerability groups,
see notes of Table 2. Results based on a simulated employment shock reducing aggregate household earnings by 30%. The
sample includes households with individuals affected by the shock. Source: Own calculations.
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Net Replacement Rates in %

Figures

Figure 1: Net Replacement Rates by vulnerability group
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Notes: The figure shows Net Replacement Rates, i.e. the ratio between the average household net income after the shock
and in the baseline, broken down by income source. The bars “Automatic stabilisers (UI)” and “Automatic stabilisers
(IRB)” show the contribution of unemployment insurance and income-related means-tested benefits, respectively, acting as
automatic stabilisers. For definition of vulnerability groups, see notes of Table 2. Results based on household net income
per capita and a simulated employment shock reducing aggregate household earnings by 30%. Source: Own calculations.
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Figure 2: Impact of an employment shock on mean net income by vulnerability group
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Notes: The figure shows the distributional impact of the shock. The bars “Automatic stabilisers (UI)” and “Automatic
stabilisers (IRB)” show the contribution of unemployment insurance and income-related means-tested benefits, respectively,
acting as automatic stabilisers. For definition of vulnerability groups, see notes of Table 2. Results based on household
net income per capita and a simulated employment shock reducing aggregate household earnings by 30%. Source: Own
calculations.
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c¢) gender and formality
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against the international poverty line of $2.15 per day (in 2017 prices);
employment shock reducing aggregate household earnings by 30%.

both non-shock-responsive benefits and automatic stabilisers, on the poverty rate (% points): baseline effect, crisis effect,

and mitigation effect (the difference between crisis and baseline effects). Population groups are defined based on baseline

characteristics. Source: Own calculations.
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Supplementary Materials
A Tables

Table A.1: Country characteristics

Country Population Median Life Income GDP SP Expenditure Informal
(millions) age expectancy class per capita (% GDP) employment
Ghana 32.2 20.2 64.1 LMIC 6,002.55 1.7 78.1
Mozambique 31.2 16.7 61.2 LIC 1,388.80 0.8 95.7
Rwanda 13.1 18.8 66.8 LIC 2,336.04 1.8 83.2
South Africa 58.8 26.9 65.3 UMIC 13,361.49 5.5 40.5
Tanzania 61.7 16.7 66.4 LMIC 2,981.87 1.7 93.3
Uganda 44.4 15.7 62.9 LIC 2,441.37 0.7 93.1
Zambia 18.9 16.8 62.4 LIC 3,361.40 0.8 84.5
Sources: Population and median age in 2020: UN ‘World Population Prospects 2022
(https://population.un.org/wpp/Download/Standard/MostUsed/). Life expectancy at birth in 2020:  World
Bank Data indicator SP.DYN.LEO0O.IN. Income classification: World Bank Country and Lending Groups
(https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups). GDP

per capita, PPP (current international $) in 2019: World Bank Data indicator NY.GDP.PCAP.PP.CD. Social protection
expenditure (excluding health) in 2020 or nearest available year: Table A4.3 in ILO, 2021. Informal employment in 2019
or nearest available year: ILO SDG indicator 8.3.1 Proportion of informal employment in total employment.
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Table A.4: Benefit coverage in the baseline (%) and change (% points) due to a shock, in

Mozambique and South Africa

Mozambique South Africa
Bn'rb Anrb Bas—irb A(Ls—irb Bnrb Anrb B(Ls—irb Aas—irb B(Ls—ui Aas—ui

All 3.1 .0 5.7 1.6 3.4 .0 59.7 12.9 3 44.6
Vulnerability:

Extremely poor 2.5 .0 7.3 .5 7.5 .0 77.3 .0 .0 12.6

LMI poor 2.9 .0 6.3 1.8 7.4 .0 93.8 .0 .0 14.5

UMI poor 4.7 .0 3.3 4.3 3.6 .0 91.9 1.9 2 35.8

Vulnerable 2.0 .0 .5 1.3 3.0 .0 50.3 21.5 5 54.0

Non-vulnerable 4.8 .0 1.1 1.1 .2 .0 7.8 15.8 .0 59.8
Age:

0-17 2.9 .0 6.2 1.6 5.2 .0 72.5 18.2 2 41.8

18-29 2.9 .0 5.3 1.9 3.4 .0 56.7 7.7 5 48.4

30-39 2.3 .0 4.9 1.7 1.8 .0 43.9 14.5 1 50.7

40-49 2.2 .0 4.4 1.7 1.1 .0 44.1 12.5 .3 45.8

50-59 4.8 .0 6.1 1.4 3.4 .0 51.0 11.5 3 39.3

60+ 9.3 .0 4.1 1.4 3.2 .0 93.6 3.1 .3 32.6
Women:

All 3.1 .0 5.7 1.7 3.8 .0 64.8 13.9 .3 42.7

Formal earner 5.4 .0 3.2 2.2 2.1 .0 48.3 14.8 3 46.2

Informal earner 3.2 .0 4.7 2.6 1.7 .0 77.8 7.7 1.2 21.8

Female-headed hhs 3.5 .0 5.7 1.4 4.5 .0 73.8 9.7 1 38.9
Men:

All 3.2 .0 5.7 1.6 3.0 .0 54.7 12.0 .3 46.6

Formal earner 3.1 .0 3.5 2.5 1.2 .0 35.6 10.1 2 55.2

Informal earner 2.5 .0 5.6 9 2.3 .0 44.5 3.2 .0 15.8

Male-headed hhs 3.0 .0 5.7 1.7 2.1 .0 43.0 16.7 .5 51.5
Under-18-year-olds:

None 1.6 .0 .3 .0 .0 .0 18.8 9 3 46.8

1-2 2.4 .0 5.1 1.9 1.6 .0 64.7 20.5 4 46.3

3+ 3.5 .0 6.2 1.7 8.2 .0 84.0 12.5 2 41.0

Notes: Benefit coverage is the number of individuals living in households in receipt of social protection benefits, as a
proportion of different population groups. Columns B""?, Bas—irb and B*s—ui show the baseline coverage (%) of non-
shock-responsive benefits, income-related means-tested benefit automatic stabilisers and unemployment insurance as an
automatic stabiliser, respectively. Columns A" Aas—irb and A®s—ui show the change in coverage (% points) relative to
the baseline due to the employment shock. Population groups are defined based on baseline characteristics. For definition
of vulnerability groups, see notes of Table 2. Results based on a simulated employment shock reducing aggregate household
earnings by 30%. The sample includes households with individuals affected by the shock. Source: Own calculations.
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Table A.5: Average benefit amount, relative to the poverty line, in the baseline and change
due to a shock, in Mozambique and South Africa

Mozambique South Africa
Bn'rb Anrb Bas—irb A(Ls—irb Bnrb Anrb B(Ls—irb Aas—irb B(Ls—ui Aas—ui

All 1.9 .0 .5 1 1.3 .0 43.6 8.5 4 103.5
Vulnerability:

Extremely poor 9 .0 .6 .0 1.3 .0 36.6 .0 .0 2.2

LMI poor 1.1 .0 .6 2 2.3 .0 67.5 .0 .0 6.1

UMI poor 2.1 .0 .3 3 1.8 .0 66.1 2.7 1 20.6

Vulnerable 6.7 .0 1 1 1.2 .0 38.5 12.7 .8 103.7

Non-vulnerable 10.0 .0 1 1 1 .0 7.2 12.6 .0 340.5
Age:

0-17 1.4 .0 .5 1 2.0 .0 48.9 10.9 2 61.5

18-29 1.9 .0 .5 1 1.2 .0 35.8 4.2 1.1 125.2

30-39 1.4 .0 4 1 .6 .0 31.0 8.0 .0 144.6

40-49 1.1 .0 4 1 4 .0 30.3 6.0 4 135.4

50-59 3.7 .0 .6 1 1.3 .0 37.0 8.0 1 101.1

60+ 9.1 .0 4 1 1.6 .0 120.8 20.0 4 62.9
Women:

All 2.0 .0 .5 1 1.4 .0 46.9 8.9 2 79.9

Formal earner 8.9 .0 3 2 7 .0 32.1 9.1 2 114.2

Informal earner 1.4 .0 .5 2 .6 .0 58.7 5.8 1.4 27.2

Female-headed hhs 3.3 .0 .6 1 1.7 .0 52.4 6.4 .0 63.2
Men:

All 1.8 .0 .5 1 1.2 .0 40.3 8.0 .5 127.2

Formal earner 2.4 .0 3 2 .5 .0 26.1 7.4 5 212.0

Informal earner 1.1 .0 .5 1 .8 .0 39.9 2.6 .0 14.7

Male-headed hhs 1.5 .0 .5 1 .8 .0 33.1 10.9 .8 151.5
Under-18-year-olds:

None 4.3 .0 1 .0 .0 .0 26.7 4.2 .8 219.0

1-2 2.1 .0 .5 2 .9 .0 42.8 10.3 4 88.6

3+ 1.7 .0 .5 1 2.7 .0 57.1 9.4 1 36.1

Notes: The average benefit amount per person is calculated as the product of the share of individuals receiving the benefit
(coverage) and the average benefit received among recipients. Amounts are presented relative to the international poverty
line of international-$2.15 (in 2017 prices). Columns B""®, B**~#% and B*~%! show the baseline amount of non-shock-
responsive benefits, income-related means-tested benefit automatic stabilisers and unemployment insurance as an automatic
stabiliser, respectively. Columns A" A®s—ib and A®S—%i show the change relative to the baseline due to the employment
shock. Population groups are defined based on baseline characteristics. For definition of vulnerability groups, see notes
of Table 2. Results based on a simulated employment shock reducing aggregate household earnings by 30%. The sample
includes households with individuals affected by the shock. Source: Own calculations.
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B Figures

Figure B.1: Net Replacement Rates by vulnerability group

a) 10% shock
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Notes: The figure shows Net Replacement Rates, i.e. the ratio between the average household net income after and before
the shock, broken down by income source. The bars “Automatic stabilisers (UI)” and “Automatic stabilisers (IRB)” show
the contribution of unemployment insurance and income-related means-tested benefits, respectively, acting as automatic
stabilisers. For definition of vulnerability groups, see notes of Table 2. Results based on household net income per capita.

Source: Own calculations.
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Figure B.2: Impact of an employment shock on mean net income by vulnerability group
a) 10% shock
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Notes: The figure shows the distributional impact of the shock. Changes in income based on household net income per capita.
The bars “Automatic stabilisers (UI)” and “Automatic stabilisers (IRB)” show the contribution of unemployment insurance
and income-related means-tested benefits, respectively, acting as automatic stabilisers. For definition of vulnerability groups,
see notes of Table 2. Source: Own calculations.
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Figure B.3: Income stabilisation coefficient by
a) 10% shock

vulnerability group
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c) 50% shock
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Notes: The figure shows the income stabilisation coefficient, which measures the proportion of gross earnings loss that is
offset by higher entitlements to benefit automatic stabilisers and/or lower income tax and SIC liabilities. Changes in income
based on household net income per capita. The bars “Automatic stabilisers (UI)” and “Automatic stabilisers (IRB)” show
the contribution of unemployment insurance and income-related means-tested benefits, respectively, acting as automatic
stabilisers. For definition of vulnerability groups, see notes of Table 2. Source: Own calculations.
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Figure B.4: Poverty rates for the total population
a) 10% shock
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Notes: The left vertical axis shows the consumption (in South Africa the income) poverty rate in the baseline (%) measured
against the international poverty line of $2.15 per day (in 2017 prices); and the increase due to crisis (% points). The right
vertical axis shows the impact of benefits, both non-shock-responsive benefits and automatic stabilisers, on the poverty rate
(% points): baseline effect, crisis effect, and mitigation effect (the difference between crisis and baseline effects). Source:
Own calculations.
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C Tax-benefit calculations

This section provides information for key definitions and assumptions in the tax-benefit
calculations: First, the models calculate entitlement to the main social protection benefits
in each country, i.e. programmes that are rolled out nationally or to most areas of the
country. Some small-scale social protection benefits are not captured in our analysis due
to limited information available in the survey data.® We believe that failing to capture
these small benefits in the analysis does not alter our main findings for how responsive
benefit systems are to crisis.

Second, the financial values of the survey incomes and consumption were uprated by
the consumer price index (CPI) to reflect 2019 conditions. Population or labour market
changes since the survey data year are not accounted for.

Third, our baseline is 2019, with tax—benefit policies effective as of 30 June (1 July
for Uganda and Zambia). Simulation results are validated and adjusted, if necessary, to
match 2019 official figures on the number of benefit recipients.

Fourth, while there is evidence on MPC for richer countries (e.g. Crossley et al. 2021;
Bengtsson 2012)7, there is little evidence on MPC for households in low- and lower-middle-
income countries. The data we use do not allow us to estimate MPC for the countries
we study and therefore we make assumptions about its value. We assume an MPC of 1
which can be considered as an upper bound for the impact of social protection benefits

on consumption.

5These include: in Mozambique, sickness and death grants, funeral, hospitalization and maternity
allowances; in Tanzania an in-kind benefit for farmers (the Universal Bulk Input Procurement Subsidy
Programme) and additional smaller-scale programmes for old-age, survivor and invalidity pensions, fu-
neral grant, maternity, unemployment and health insurance benefits; and in Uganda an in-kind benefit
for farmers (the Operation Wealth Creation).

"Crossley et al. (2021) elicit directly MPC using hypothetical questions on UK survey respondents;
Bengtsson (2012) estimate MPC based on a natural experiment in South Africa.
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