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1 Introduction

When faced with a major negative economic shock, individuals (and the

households they reside in) can react by working longer hours or taking up

additional jobs [Lundberg, 1985] [Kochar, 1995] [Smith et al., 2002]; reduce

or alter consumption expenditure [McKenzie, 2003]. Alternatively, they can

rely on government transfers to reduce the impact [Fackler and Weight, 2016].

The efficacy of public transfers versus private efforts decides which of these

strategies is chosen but there has been less attention given to this comparison

particularly for developing countries.

With the aim of understanding workers’ response to such a shock, I an-

alyze the effect of the South African Old Age pension program during and

after the country was hit by a recession in 2008. This is one of the largest

social transfer programs in the world particularly for a developing country:

in 2017, income from the pension was 42% of the average total household

expenditure. I use a nationally representative survey of households, covering

nine years from 2008 to 2017, with panel data on over 37,000 individuals res-

ident in over 13,000 households from five consecutive waves of the National

Income Dynamics Survey (NIDS) [Brophy et al., 2018].

I focus on the following questions: how do workers behave in a recession

and then subsequent recovery? Do they choose to work longer hours, or

supplement their income with secondary jobs? Do other household members

enter the labor force to further provide for the household? Or do they draw

upon public transfers to tide over the downturn? If so, does the reliance

on transfers stop when the economy recovers or are there more permanent
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changes? Adults over the age of 60 are eligible to receive the pension, subject

to a means test. I exclude such workers to focus on the impact of pension

payments on their younger household members. My analysis thus follows

prime-age adults - those between 17 and 59 years old - present in all five

survey waves.

I find prime-age adults reduce weekly hours worked by 15 hours during the

recession if they co-reside with a pensioner and can thus access the pension

income. That is, individuals without access to a pension work longer hours

even though wage rates are lower. These effects are stronger for those working

in recession affected sectors as well as younger workers and disappear when

the recession fades. The evidence also suggests younger members move out of

the pensioner household once the economy recovers, supporting further the

finding that pension resources are redistributed toward younger members in

need. The probability of employment responds strongly and negatively to

the pension transfer, but only when the economy transitions from recession

to recovery. Taken together, these results suggest the effect of the pension is

only used to support those dealing with a negative shock, and is thus only

temporary.

These results are consistent with the assumption of leisure being a normal

good; as the pension increases incomes, more leisure is demanded. In addition

to this, a substitution effect operates via falling wages during the recession

further reducing labor supply. I develop this argument using a simple model.

The size and composition of household consumption expenditure changes

quite starkly as a consequence of the recession if no pension income flows

into the household. If no member of the household is pension eligible, total
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consumption expenditure is greatly reduced and shifts toward food items,

away from non-food items. Households that do have pension eligible members

see no such change; indeed, while the recession is at its worst, they spend

less on rent and more on non-food items.

Other efforts to combat the shock do not appear to be used. Recession

affected individuals do not take up secondary jobs; if they have secondary

jobs, they do not work longer hours. Households in which recession affected

individuals reside see no rise in the number of workers or total hours worked.

Receiving a pension is voluntary for those eligible, and so pension inflow

cannot be treated as exogenously assigned to members of households with

pensioners. I therefore use the age eligibility criterion in the pension program

to estimate a regression discontinuity design. I compare hours worked by

working age adults residing with household members who are just above the

pension eligible age of 60 - and therefore eligible for the pension - to working

age adults residing with household members just below who are just below 60.

As pension take-up upon at least one of the older household members above

the cut off age of 60 is voluntary, I estimate a fuzzy regression discontinuity

design.

The econometric design thus identifies whether recession hit individuals

who differ only in their access to the pension transfer use the transfer (if

available) as a resource to cope with the shock. The panel nature of the

data further allows me to track the same individuals over time. Using an in-

strumenal variables specification that uses variation created by the eligibility

criterion, I am able to directly exploit the panel nature of the data and test

not just the response within each period, but across them. I also use this
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specification to assess the robustness of the regression discontinuity estimate.

These estimators share a very close relationship [Lee and Lemieux, 2010] and

indeed the estimates delivered by the instrumental variables specification is

barely different from the regression discontinuity estimate.

Importantly, the recession hits certain sectors of the economy more than

others. This feature of the recession works as a secondary source of exogenous

variation I exploit to test whether the pension impacts those hit by the

recession differentially from those less affected. As I will argue later, workers

in sectors badly affected by the recession should reduce hours worked in

response to the pension more than other workers - which is consistent with

my findings.

These results are robust to controls for various other factors that could in-

fluence labor supply decisions - age, gender, education, race, household size;

as well as different bandwidths used to estimate the treatment effect. There

are other, less direct, potential confounders of the estimated relationship be-

tween hours worked and pension receipt: household structure can respond

endogenously to the pension [Edmonds et al., 2005], [Ardington et al., 2009];

the pension income may relax a childcare constraint stimulating work migra-

tion for mothers [Ardington et al., 2009]; it could also encourage rural men

to migrate for work [Ardington et al., 2016]. Through careful construction

of the sample and numerous tests I find these alternate channels are unable

to explain the labor supply reduction, and thus do not appear to confound

the main estimates.

This paper contributes to the literature in three ways. First, it expands

the understanding of how individuals or households deal with large unantic-
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ipated economic shocks by contrasting state transfers with strategies at the

household or individual level. Second, unlike earlier studies on the South

African pension which use cross-sections or short panels [Abel, 2019],[Ed-

monds et al., 2005], [Ranchhod, 2006],[Ardington et al., 2009], I use a con-

siderably longer span of data, which enables a comparison from recession

to recovery periods. Ardington et al. [2016] also use a long panel but their

sample is limited to a single South African province. Third, this is the first

study of labor supply decisions that formally exploits the discontinuity arising

from the pension’s eligibility criterion in an explicit regression discontinuity

design;1 such a design allows for recovering parameters similar to that from

a randomized experiment [Lee and Lemieux, 2010].

Section 2 describes the structure of the South African pension program

and the recession. Casual evidence over the impact of the program across

recession and recovery periods is shown in section 3. Section 4 describes

the regression discontinuity design and presents the main set of estimates.

Section 5 examines the heterogeneous impact of the pension, the possible

role of the confounding factors described above, and contrasts other coping

mechanisms with the pension program. Section 6 concludes the paper with

a discussion of the implications of these results.
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2 The South African Old Age Pension and

the 2008 Recession

Constructed to support elderly whites who retired from the labor force, the

South African pension program dates from pre-Apartheid days. In the past,

the age of eligibility varied by gender: it was 60 for women and 65 for men.

Between 2008 and 2010, the age eligibility for men fell to 60 [Ralston et al.,

2016], and has stayed at that level since.

Pension amounts and the maximum level of income for eligible recipients

of the pension have adjusted upwards over time. In 1993, Case and Deaton

[1998] report the maximum benefit was Rand 370 a month. The level of the

pension would start adjusting downward when the pre-pension sum of income

and the value of assets owned exceeded Rand 90 per month and would go to

zero if the sum exceeded Rand 370 a month. At present, the maximum level

of income is Rand 6510 per month and of assets owned is Rand 1,115,400

per month. These figures double for married individuals.2

The South African Old Age pension is thus a means-tested payment,

available at present to anyone over the age of 60 who wishes to apply for

it. Hanna and Olken [2018] claim these characteristics - means testing com-

bined with self-selection - yield superior screening. The superior screening is

evident in the small amount of leakage in this program: 2.7% of those resid-

ing in households with no member eligible for the pension report receiving a

pension payment while 78% of those residing in households with at least one

member eligible for the pension report receiving a pension.3 Ranchhod [2006]

describes how the means test can incentivize workers to substitute leisure for
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labor.

The pension payment has increased over time in real terms as well. In

December 2016 prices, the median payment in 2008 was 1430 Rand which

changes to 1541 Rand in 2017. At the same time, pension take-up (calculated

as the fraction of those drawing pensions to those eligible to do so) decreases

from 90% in 2008 to 78% in 2017. Actual pensions received were quite close

to stipulated maximum amounts. In 2017, around 57% of the individuals

receiving a pension got Rand 1600 a month, while 32% got Rand 1500 per

month: the maximum pension amount was set at Rand 1600 per month, or

Rand 1620 per month if older than 75 years during this time.4

A recession hit the South Africa economy starting around the middle

of 2008 and continuing until at least 2010 [South African Reserve Bank,

2009],[Verick, 2012]. The South African government launched a stimulus

package with the aim of boosting demand and jobs: interest rate reductions

started in December 2008. Despite this the economy contracted severely

in 2009, and it wasn’t until the second quarter of 2010 that formal sector

employment rose after 6 successive quarters of contraction [South African

Reserve Bank, 2010]. Gross domestic product began to build in 2010 led

mainly by an increase in public sector hiring; quarter-to-quarter employment

by the second quarter of 2010 fell by 2.3% in the private sector [South African

Reserve Bank, 2010]. By 2012, gross domestic product grew by 3.5% in the

second quarter, and while this could not be sustained, there was no consistent

quarter-on-quarter contraction as witnessed during the 2008 recession [South

African Reserve Bank, 2017].

NIDS data shows how the labor market changes as the economy recovers.
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NIDS was launched in 2008, and a follow-up survey is conducted approxi-

mately every two years. The first two survey waves were carried out in 2008

and 2010/2011 while the next three survey waves run from 2012 to 2017.

Importantly, we can analyze labor market responses between the first two

waves to see how individuals change behavior as they observe a worsening

economy. Then we can compare these responses to the succeeding survey

waves in order to understand the impact of a recovering economy.

Figure 1 shows, using NIDS data, how employment, labor force partici-

pation and discouragement rates vary over time, by survey wave.5 Between

the 2008 and 2010/2011 surveys, labor force participation declines. It then

comes back up by 2012, holding steady throughout afterwards. Employment

rates show a slight rise over time. Rates of discouragement hold at high levels

during the first two survey waves6 and then drop quickly. For the purposes of

this paper, therefore, I classify the first two survey waves (2008 to 2010/2011)

as the “recession” period shown by the grey rectangle, and the latter three

(2012 to 2017) as the “recovery” period. Importantly the recession deepens

between 2008 to 2010/2011 as evidenced by the fall in participation, and

then starts a recovery.

Table 1 shows how wages, employment, labor force participation and rates

of discouragement change over the survey waves. Following Verick [2012], I

construct an indicator variable for sectors that are affected by the recession:

mining, manufacturing, wholesale and retail trade, and financial, real estate

and business services. The value of this variable equals one for individuals

who report working in these sectors and is zero otherwise. Exploiting the

panel nature of the dataset, I use an individual fixed effects specification as
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follows:

yi,t = β0 +
5∑

t=2

βt0 ∗ (si,t × λt) + βs ∗ si,t +
5∑

t=2

βt1 ∗ λt + Γ ∗Xi,t + λi + εi,t

Here y is the outcome for individual i at time t. s is an indicator variable

for whether i works in a recession hit sector at time t. λt is an indicator

for which survey wave i is observed in. X is a vector of controls, and Γ the

associated coefficient matrix. λi is an individual fixed effect. The base case

is the first survey wave.

We see that wages rise over time, in real terms, but workers in recession

hit sectors suffered badly due to the recession. In the second wave, workers

in sectors not affected by the recession have wages that are 5 times those of

workers in recession hit sectors. These differences in wages narrow over time

as the recession fades. By the fourth wave, the differences in wage rates be-

come statistically insignificant. Although the difference becomes statistically

significant again in the fifth wave, the fall is much smaller than that in the

second wave.

For the other outcomes, I define them separately for recession hit sectors

in the following way. For instance, take the employment indicator. If a

person is employed in a recession hit sector, the employment indicator gets

a value of one but if the person is employed in a non-recession hit sector the

variable is recorded as missing. We can see that labor force participation

declines by 11% for those in recession hit sectors in the second wave but

is statistically insignificantly different in the other survey waves. All other
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outcomes in the second wave show a worsening of labor market outcomes,

particularly for recession hit workers. In the latter waves, however, all these

outcomes show signs of recovery.

In the following section I compare households with pensioners to those

without as the recession deepens and then eases. This comparision will help

understand the impact of the pension.

3 Summary Evidence on the Impact of the

Pension

The impact of the pension on labor supply can be clearly seen in Figure 2.

The graphs on the top row show hours worked plotted against the age of the

oldest household member during the recession. The left most graph is for the

overall sample, the one in the centre column shows the same relationship but

for men alone and the right most graph shows the relationshop for women

alone. The graphs on the bottom row show the same relationships during

the recovery period.

Hours worked is recorded as zero if an individual is unemployed and

recorded as a labor force participant. Black dots represent the average hours

worked in households without a pension-eligible member and grey diamonds

represent the average hours worked in households with a pension eligible

member. Each dot or diamond represents the average for each distinct age,

that is, the width of each bin used to construct the dot or diamond is one

year. I focus on the local change around the pension eligible age of 60 since
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this is what will drive most of the estimated parameters: each graph also

shows a linear regression fit (together with 95% confidence intervals) to the

ten year range before and after the 60-year age limit.

We can see that there is a sharp discontinuous downward shift in hours

worked of approximately 8 hours once the pension eligible age of 60 is crossed

during the recession. This drop is greater for men than for women; I explain

below why this should be expected given the nature of the recession. Once

the economy is past recession, the change in hours worked upon crossing the

threshold value of 60 is much smaller and statistically insignificant.

Apart from labor supply, demographics and household structure differ

significantly across pension and non-pension households. Table 2 shows,

using data from NIDS, how this difference changes from recession to recovery

periods.

A household where there is at least one member drawing a pension is

termed a “pension household”. “Non-pension households” are those where

there is no member drawing a pension. For each of the two time periods

- recession (2008 to 2010/2011) and recovery (2012 to 2017) - the sample

average and number of observations are shown. I also show the p-value of a

two-tailed test for differences in means between the pension and non-pension

household within each time period. The summaries in this table are restricted

to adults aged between 17 and 59 years old, so none of the results include

data on pensioners themselves.

Looking at labor supply decisions, we see there are large differences be-

tween pension and non-pension households irrespective of time period. Labor

force participation, hours worked and wages are lower for pension households
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while rates of discouragement and unemployment are higher. Interestingly,

total household income - which includes pension income - is not significantly

different between pension and non-pension households during the recession

years. Reducing labor supply when pension payments flow into the house-

hold appears rational as it does not lower total income, assuming households

redistribute resources. Even when the difference becomes statistically signif-

icantly different in the post-recession years, total household income is only

around 5% lower in pension households. This stands in contrast to all other

labor supply variables, for whom the differences are quite large.

The main difference between what is shown in Table 2 and in Figure 2

is that individuals in Table 2 are grouped by whether a member in their

household receives a pension having applied for it while Figure 2 shows indi-

vidual differences across households differentiated by pension eligibility. As

argued above, application is endogenously determined complicating interpre-

tation. Further, the discontinuity is evident in Figure 2 while it is implicitly

smoothed over in Table 2. In the formal econometric model I present below,

both issues - the discontinuity and endogenous application - are explicitly

addressed.

Comparisons of these labor supply variables across time indicate an emer-

gence from recession. For each household type, labor force participation,

wages and household income rise over time. Rates of discouragement and

unemployment fall. Hours worked for non-pension households rise, but fall

(albeit it is a very small fall) for pension households. A formal test of these

changes over time will be presented below.

Demographic differences arise mostly along the dimensions of race and
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urbanization. Black South Africans are more likely to draw pensions: re-

flecting the racial profile of the country most of the survey respondents are

black. Rural households are much more likely to have pension recipients.

This could be due to rates of job arrival and job quality which are both poor

in rural areas; also, rural households might have older household members.

Most of these demographic differences change little over the years, apart

from education increasing slightly which is perhaps simply due to the sample

population maturing.

Household structure responds strongly to the pension payment. Pension

households are larger, typically with a higher share of older members. Such

a pattern is consistent with younger members choosing to live with older

members (or vice versa), or choosing not to leave older members when there

is a pensioning member in the household. It will be important to eliminate

the influence of household structure when examining the effect of pension

transfers on labor supply decisions, as it responds endogenously to pension

receipt.

The results in this table are suggestive of lower labor supply for house-

holds with a pensioner. I sketch in Appendix A a brief theoretical explanation

that explains why this may be the case, and specifically, why labor supply

might be rationally lower in a recession. Briefly, the income effect of the pen-

sion increases the demand for leisure thus causing labor supply to reduce. In

addition, the recession wages fall inducing a substitution effect away from

working and toward increased leisure. The combined impact of these two ef-

fects suggests a larger labor supply reduction than either operating by itself.

I will then test these theories formally, utilizing the discontinuity induced by
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the age cut-off for pension eligibility.

4 Regression Discontinuity Estimates of the

Labor Supply Response

The regression discontinuity model I estimate can be written as:

Yiht = µ0 + τTiht +

p∑
j=1

µ−,j(Xiht − c)j +

p∑
j=1

µ+,jTiht(Xiht − c)j +Z′
ihtγ

(1)

Here i indexes individual, h indexes household and t indexes the survey

wave. Y is the outcome, which is a labor supply decision. X is the running

variable, which is the age of the oldest household member, from which we

subtract c, the cut-off for deciding pension eligibility which equals 60. T

refers to the treatment indicator, i.e. whether the household has a pensioner

as a member or not. Finally, Z is a vector capturing a variety of controls.

As part of the controls, I include an indicator variable for the survey wave

the observation is recorded in. This variable serves to control for changes in

the outcome independent of the presence of a pensioner in the household. For

instance, a recession could mean hours worked fall for everyone, regardless of

their residency characteristics. The other controls include gender and race of

the individual; urbanization status of the household the individual resides in;

years of education for the individual; a quadratic in the age of the individual,

and household size.

Equation 1 states the following: we run a weighted least squares regression

of the outome on a constant, the treatment indicator, a p-order polynomial on
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the running variable and the covariates. The weights equal K((Xiht− c)/h),

where K() is a kernel function, and h the bandwidth.

In order to estimate equation 1, I need to specify a choice of polynomial

order p, kernel function K and the bandwidth h. The choice of polynomial

order is guided by recent work which suggests higher-order polynomials are

likely to be influenced by outlier observations [Gelman and Imbens, 2018].

Throughout I set p = 1, implying a linear fit. The choice of a kernel func-

tion in practice does not appear to heavily influence estimates, I adopt the

triangular kernel for K(), which puts greater weight on observations near

the cut-off. Bandwidth h is chosen to minimize the mean squared error of

the treatment effect and restricted to be symmetric on both sides of the

cutoff.7 Bandwidth choice can heavily influence estimates, so I undertake a

robustness check to various alternate choices of bandwidth.

The parameter of interest is τ which captures the change in the outcome

at the cut-off. The main identifying assumption is that individuals on either

side of the cut-off are essentially the same, differing only in their exposure to

treatment. Given the exogenous treatment assignment, treatment can then

be taken to be randomly assigned around the cut-off. Therefore the change

in outcome at the cut-off can be attributed to the treatment.

In Figure 3, I plot the probability the household has a member who draws

a pension against the age of the oldest household member. Grey diamonds

indicate a household has a pension eligible member, black dots indicate a

household does not. The sample used for this figure is from the 2017 NIDS

Wave, restricted to households whose oldest member is between 17 and 100

years. Each dot or diamond represents one year. As we can see, the pension
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has both incomplete take-up by eligible individuals (to the right of the cut-

off) and limited leakage to non-eligible individuals (to the left of the cut-

off). Compliance is therefore imperfect which motivates estimating a fuzzy

regression discontinuity model.

A fuzzy model splits the estimation into two stages. The first stage esti-

mates the indicator variable for pension take-up as a function of the running

variable and the eligibility for a pension, while the second estimates the out-

come of interest as a function of the same variables. The ratio between these

two gives us our parameter of interest τ [Cattaneo et al., 2018]. Since infor-

mation on pension take-up is explicitly used in this regression discontinuity

design, it addresses both issues of a discontinuous shift and endogenous pen-

sion application identified earlier as possible threats to interpretating the

pension’s effects.

All estimates come from a sample of adults aged between 17 and 59 years.

I also impose the constraint that they be present in all five waves of NIDS

and in households that don’t attrite. These choices are made to address

attrition in the NIDS data [Abel, 2019]. All results are therefore subject to

the caveat that they are coming off a sample that does not attrite.

To first assess whether a discontinuity exists, we should see a sharp jump

in hours worked when the oldest household member turns 60. We have

already seen Figure 2 that shows this to be the case. Importantly, the drop

only appears to occur for the first two waves.

The age an individual declares is central to the validity of this partic-

ular discontinuity design. If this variable is manipulated, the main identi-

fying assumption will fail, as the cut-off cannot be treated as exogenously
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given. Comparing outcomes at the thresholds of the cut-off cannot then be

attributed to the treatment alone. There is no reason, however, to suspect

that survey respondents would manipulate their age, as they derive no benefit

from this.

To understand whether treatment assignment can be taken to be random,

I examine a simple frequency plot of the age of the individual. If there is

a discrete jump at the age of 60, we can infer some manipulation of the

age variable. As Appendix Figure A1 shows, however, there is a smooth

and continuous trend in the frequency of the age variable around the cut-

off value of 60. More formally, I test for statistical differences between the

probability of observing a 59 year old and a 60 year old and fail to reject the

null hypothesis of no differences: the p-value for the difference in means is

0.67.

In addition to the running variable, covariates should not change discon-

tinuously at the cut-off for the regression discontinuity design to be valid. If

they do, that would mean we are possibly conflating labor supply responses

with covariate responses. Appendix Table A1 shows the response of all co-

variates - for the multiple categorical variable race, I show the probability of

each value of race. We can see that apart from age all the covariates show no

discontinuous jump at the cut-off point for pension eligibility. The pattern

for age suggests very strongly that household composition shifts towards a

younger cohort within the working age group of 17 to 59 years. Eliminat-

ing the influence of such composition changes will therefore be important to

establishing the validity of the regression discontinuity estimates.

I add two complimentary estimates from additional specifications that
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more directly exploit the panel nature of the data. The first is a difference-in-

difference specification that estimates an intent-to-treat effect. The second is

an instrumental variables specification that will provide an alternative way to

estimate the treatment effect. In comparing the fuzzy regression discontinuity

design to the instrumental variables specification, we will see they are very

similar. Lee and Lemieux [2010] suggest the estimands delivered by these

two specifications share a very close relationship.

For the difference-in-difference model, I define the treatment group as

those households that see the addition of the first pension eligible member

in the household during the time period spanned by the sample. The control

group here are the households that either already have a pension eligible

member to start with or never see the any member becoming pension eligible.

The treatment period will simply be the survey waves following the initial

survey wave in the sample.

I restrict the sample to only include those households whose oldest mem-

ber lies within the bandwidth h, chosen for the regression discontinuity es-

timate. Importantly I include individual fixed effects, which helps difference

out any individual unobserved variable that could correlate with labor sup-

ply decisions, and so identification can only come from those individuals

who observe a change their household pension status. The specification is as

follows:

Yiht = µ0 + β1 ∗ Pension Eligibleiht +Z′
ihtγ + λi + εiht (2)

In equation 2, Pension Eligible equals 1 if the oldest household member
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lies between 60 and 60 + h years old, and 0 if the oldest household member

is between 59 and 60 - h years old. λi is an individual fixed effect. Y is a

labor supply outcome as before. This specification utilizes the discontinuity

but also adds individual fixed effects in a difference-in-differences spirit.

Note that because I include an individual fixed effect, this will absorb

the treatment indicator - whether the household an individual resides in sees

the addition of its first pension eligible resident over the time spanned by

the sample - as it is time invariant. Z includes a survey wave indicator

variable - either a single variable or multiple variables depending on how

many waves are in the sample. Therefore β1 captures the interaction between

the treatment indicator and the treatment period(s) and thus represents the

difference-in-difference estimator. Clearly β1 in the expression above can only

capture an intent-to-treat effect, since information on whether the pension-

eligible member actually applied for the pension is not used. Standard errors

are clustered by a grouped household identifier. 8

To get at the treatment effect, I replace the Pension Eligible variable

with an indicator that equals 1 if the household is recorded as having a pen-

sion recipient and 0 if not. Such an indicator variable would of course be

endogenous. I instrument for this indicator variable using the presence of

pension eligible household members: the total number of male and female

pension eligible household members.9 That is, I estimate the following spec-

ification:

Yiht = β1 ∗ Pension Householdiht +Z′
ihtγ + λi + εihtif (3)
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Pension Householdiht = α1 ∗ Total Pension Eligible Malesht

+α2 ∗ Total Pension Eligible Femalesht

+Z′
ihtγ + λi + νiht

(4)

Here, Yiht again denotes the labor supply decision. Pension Household

is an indicator variable that equals one if i is in a household where a member

claims a pension. As before, Z is a vector of controls. I employ an individual

fixed effects specification, given by λi, thus using variation within individu-

als who witness a change in household pension status between survey waves.

Including individual fixed effects will difference out any time invariant un-

observable, such as ability, that could possibly confound the estimate of β1.

Standard errors are clustered by a grouped household identifier.

For the instrumental variables specification to provide valid estimates,

two conditions must hold. First, the relevance condition: the presence of

pension eligible residents determines whether a household has a pensioner.

This is straightforward to see: we expect α1 and α2 to be positive and strongly

correlated with household pensioner status.10 F-tests of the first-stage will

provide further information on the relevance condition. Second, the exclusion

restriction: the presence of pension eligible residesnts affects labor supply de-

cisions of working age individuals only through the household pension status.

As there are no other policies that have the same cut-off age requirement,

this is likely to hold.

Table 3 shows results using all three specifications: the regression dis-

continuity, the difference-in-difference and the instrumental variables spec-

ifications.11 Panel A shows results for both recession and recovery periods
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for hours worked; while Panels B, C and D examine extensive margin labor

supply responses. Hours worked fall by 15 hours in response to the pen-

sion - both the regression discontinuity and instrumental variables specifica-

tion show very similar effects. The difference-in-difference estimate, which is

an intent-to-treat rather than a treatment effect, is lower and shows hours

worked falls by 10 hours in response to pension eligibility.12 Crucially all

these estimates are statistically indistinguishable from zero during the recov-

ery period. The pension payments appear therefore to be used as a buffer

against lower earnings during the recession.

All the extensive margin responses show statistically insignificant changes

when pensions arrive. Taken together with the strong responses on the inten-

sive margin, the overall picture appears to be that while people don’t leave

their jobs when the a household member starts receiving a pension, they do

reduce how much they work but only when the returns to work itself is lower.

The income effect from the pension payment and substitution effect from the

recession therefore act together to lower labor supply.

Table 4 reports first stage estimates for these specifications, confirming

that pension receipt is strongly correlated with age. The robustness of these

estimates to bandwidth choice are shown in Appendix Table A2. To examine

the role of the cut-off, I have also estimated placebo tests by changing the

cut-off to 59: the estimates are statistically insignificant. These results are

not shown but are available on request. 13

The results so far however only demonstrate that during the recession,

working age adults co-resident with a pensioner choose to lower hours worked

in response to a worsening job market. If the additional income from the
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pension is not available, then they work longer hours. When the economy

recovers the pension income inflow is irrelevant for these same individuals.

I have not, however, explicitly tested for the impact of the pension across

a period of recession and recovery. The first sample - 2008 to 2010/2011 -

tests for changes in hours worked as the recession deepens; while the second -

2012 to 2017 - only looks at changes during the recovery period. The controls

include a survey wave indicator, which only captures changes in hours worked

purely as a function of time. By the way the sample is constructed, they

cannot capture changes from recession to recovery.

To examine directly the changes in hours worked as the economy moves

from recession to recovery, I restrict the sample to include only waves 2 and

3. Now the coefficients on the Pension Eligible and Pension Household

indicator variables will be identified off changes in pension status across these

time periods. The resulting estimates are shown in Table 5. Panel A shows

the instrumental variables estimates and for completeness, Panel B shows the

difference-in-difference estimates. We can see that employment probabilities

fall in response to pension inflow while all other outcomes appear unaffected:

it is plausible that while the economy just begins recovery, job prospects are

still quite poor and so it is preferable to wait. For the sample looking at

the entire recovery period, we saw that there were no significant changes in

employment probabilities in response to the pension. Thus the impact of the

pension on the extensive margin appears to only be temporary, and induced

by the recessionary stage of the economy.

First stage results are shown further down. The instruments are strongly

correlated with the endogenous household pension variable, which we can
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tell by the F-statistic and the individual coefficients. Further, the overiden-

tification tests indicate we can reject the instruments being correlated with

the second stage error terms.

These results suggest very strongly that recession hit workers are able to

take advantage of the pension inflow accruing to older household members

to tide over the recession. When economic recovery begins, they no longer

require the assistance of the extra income through the pension. The simplest

way to accomplish this is for the recession affected worker to move in with

their older family members. To see if this is happening, I collapse the data

down to the household level and estimate the following regression:

Age of household headh,t = β0 +
5∑

t=2

βt0 ∗ λt + βs ∗ sh,t

+
5∑

t=2

βt1 ∗ (sh,t × λt) + Γ ∗Xh,t + λh + εh,t

(5)

λt is an indicator variable for the survey wave t household h is observed

in. sh,t is an indicator for whether household h has any adults working in

recession hit sectors in survey wave t. X is a vector of controls. Finally, λh

is a household fixed effect.

The household fixed effect needs discussion. Households split or combine,

and maybe do both, over time. The pattern of household changes is therefore

very complex. I allocate every household their first survey wave identifying

number, which I refer to as the “baseline household”, and use this to define

the household fixed effect. The coefficients thus capture deviations from
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the average responses associated with the baseline household. The standard

errors εh,t are clustered by the baseline household.

Figure 4 shows the estimated 95% coefficients of βt0 and βt1 for various

choices of t. 14 These tell us how the average age of the household head

changes over survey waves for households that have recession affected workers

compared to households that don’t. The base survey wave is the 2008 survey.

λt is shown by the years in which the survey was conducted. sh,t is shown as

“Recession Affected House”.

For households that have no recession affected workers, the age of the

household head increases throughout the study period. But for households

that do have recession affected workers the age of the household head starts

to fall, but only once the recovery begins. This is consistent with a pattern

of recession affected workers choosing to live with older pension recipients

during a recession, then moving out when the economy recovers.

5 Heterogeneity, Other Coping Mechanisms

and Confounding Factors

In this section I examine the heterogeneity of the labor supply response,

broadly to confirm that it is indeed heavily guided by whether the economy

is in a recession or not. Other mechanisms to cope with the recession at

the individual or household level are also examined. Finally, I examine some

important confounding factors - household composition being endogenously

determined, and other channels through which the pension can increase labor
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supply.

Heterogeneity of the Labor Supply Response Panel A of Table 6

shows the reduction in hours worked is large and statistically significant

during the recession years for workers in sectors hit by the recession who

co-reside with pension eligible adults. For workers in non-recession sectors,

we cannot reject a null effect at conventional levels of significance.15 Post-

recession, workers in neither sectors show a statistically significant change in

labor supply following pension receipt. 16

In Panel B of Table 6, I examine a related hypothesis in terms of gen-

der. Since the recession hit sectors are male-dominated we would expect to

see larger supply reductions for male workers compared to female workers.17

Results confirm this expectation: male workers see a large, statistically sig-

nificant fall during the recession years while for female workers we cannot

rule out a null effect.18

Broadly these results provide further support to the argument that work-

ers badly affected by the recession rely on the pension to smooth over the

shock.

Finally, in Panel C of Table 6, the labor supply response is broken down

by the age of the worker. I do this to examine further whether the redistribu-

tion of the pension payment is directed towards younger household members,

given the evidence shown earlier that is strongly suggestive of workers choos-

ing to live with older pension recipients. As the estimates show, this is indeed

what happens: those who are likely to be either fresh or young entrants to

the labor force reduce their hours worker while the effects for older, more
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experienced workers is statistically insignificant. 19

Results for the extensive margin outcomes - employment probability, la-

bor force participation, and discouragement - show statistically insignificant

effects of the pension. These results are not reported but are available on

request. 20

Other Coping Mechanisms Households and/or individuals can adopt

many strategies to cope with negative shocks: other adults within the house-

hold can start working, or those already working work more hours. Workers

may work additional jobs, or increase hours worked on secondary jobs. Con-

sumption expenditures may change either in total or in composition.

Table 7 examines hours worked in non-primary jobs and the decision to

take up such jobs.21 The first two columns show regression discontinuity esti-

mates for hours worked and the next two show instrumental variables specifi-

cations for the decision to work additional jobs: the specification choices and

control variables are the same as in Table 3. None of these are statistically

significantly correlated with the household pension. The implication is that

such strategies are not systematically different for those workers able to draw

upon the pension. Further, the wave indicator variables are statistically in-

significant for all the specifications implying these strategies are simply not

used.22

Evidence at the level of the household is shown in Table 8. These report

27



results from estimating the following regression:

eh,t = γ0 + γh ∗ sh,t + λt +
5∑

t=2

γt0 ∗ (sh,t × λt)

+γpm ∗ pmh,t + γpf ∗ pfh,t +
5∑

t=2

γtm ∗ (pmh,t × λt) +
5∑

t=2

γtf ∗ (pfh,t × λt)

+
5∑

t=2

γstm ∗ (pmh,t × λt × sh,t) +
5∑

t=2

γstf ∗ (pfh,t × λt × sh,t) + Γ ∗Xh,t + λh + εh,t

In this specification, e represents the outcome for household h in survey

wave t. λt is an indicator variable for the survey wave t household h is

observed in. sh,t is an indicator for whether household h has any adults

working in recession hit sectors in survey wave t. pmh,t is the total number

of males equal to or over the age of 60 for household h at in survey wave t,

while pfh,t is similarly the total number of females at or over 60 years of age.

X is a vector of controls. Finally, λh is a household fixed effect. In Table 8,

sh,t is shown as the variable “Hit House”.

I wish to bring attention to three features of this specification. First,

this specification estimates a three-way interaction between the number of

pension eligible adults, the indicator for whether a household has a recession-

hit worker and the survey wave indicator. The interest, therefore, lies in

comparing γt0 to γstf and γstm for all values of t. This comparison tells us

whether a recession hit household that has pension-eligible adults is able to

cope better than households that do not have pension-eligible adults. I only

report these coefficients to save on space, but the other variables are also

included.23

Second, an instrumental variables strategy as before cannot be used, as
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pension receipt is interacted with whether a household has any recession hit

workers and this interaction term will only be partially correlated with the

instruments for pension receipt. It is further unclear why the instruments

would be correlated with whether a household has any recession hit workers.

Last, if pension receipt and a household with recession affected workers are

correlated, we will have three endogenous variables and two instruments so

the specification will not be identified. Therefore, I use the total number of

pension eligible adults, separated by gender as a proxy for pension receipt.

This way I capture only the intent-to-treat, however.

Third, as in equation 5, the household fixed effect is defined with respect

to a baseline houeshold identifier, which is the first survey identification num-

ber. The errors εh,t are clustered by this household identifier.

An added worker effect would imply that total employment within the

household should rise during the recession. Column 1 of Table 8 shows how

total employment of changes over time for recession hit households, with and

without pension eligible adults. All the results are statistically insignificant,

suggesting that the added worker effect does not appear operative. Columns

2 and 3 examine the intensive margin - total hours worked by all adult

household members in all jobs and in only primary jobs. Again, there is

no evidence to suggest households respond to the recession by raising hours

worked or taking on other jobs.

The next four columns examine total household consumption expenditure

and the composition of that expenditure. Household consumption expendi-

ture is divided into food, non-food and rent expenditure.

Total expenditures fall, by increasingly larger amounts, over time for
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households that do not have any pension-eligible adults - by the fourth wave,

this fall is statistically significant and equal to nearly 2000 Rand. The average

household expenditure for the sample used to estimate these specifications

equals approximately 5000 Rand, so a 2000 Rand reduction is quite large.

Households that have pension eligible adults show statistically insignificant

changes in total expenditures. This suggests that households that did not

have a pension income to rely on reduce their expenditure by a large amount.

While this fall does not occur concurrently with the recession, the delay

in the fall can be explained by households consuming savings during and

immediately after the recession.

Rental expenditures fall by 46% for households with male pension eligi-

ble adults during the second survey wave but show statistically insignificant

or much lower effects in latter waves. This result suggests younger workers

choose to live with older pension eligible adults during the recession - con-

sistent with the age of the household head being higher during the second

survey wave and lower in the latter waves, a result I have documented above.

Finally, households that lack pension eligible adults not only reduce con-

sumption expenditure, but also allocate increased fractions of it toward food

(between 6% to 10%) and away from non-food items (between 9% to 12%).

This indicates a worsening of their welfare as such a pattern would mean such

households are forced to spend only on essentials. Again, these responses oc-

cur with a delay which could result from savings being consumed during and

immediately after the recession. Households with pension eligible adults see

no such welfare reduction - indeed households with pension eligible males

observe not only a reduction in rental expenditures as the recession deepens

30



but a concomittant rise in non-food expenditures.

All these results indicate that the ability to access a pension inflow pre-

vents households from suffering large welfare reductions in terms of both

total expenditure and the composition of that expenditure. Note that the

coefficient estimates, from which I draw this conclusion, are quite large where

statistically significant.

Other Confounding Factors Three factors could possibly confound the

main estimates in Table 3. First, household composition changes endoge-

nously in response to the pension [Edmonds et al., 2005], [Ardington et al.,

2009] . Second, existing studies suggest pension inflows can encourage out

migration for work [Ardington et al., 2009], [Ardington et al., 2016]. Third,

pension inflows can relax credit constraints, increasing search in the short

run and enabling a labor supply increase at least over the medium-run; this

response might be particularly important for the self-employed [Blattman

et al., 2014] . I consider these in turn.

Endogenous household composition We have seen that younger

household members reduce their labor supply in response to the pension.

Indeed this result is consistent with a pattern of younger workers choosing to

move in with older household members during the recession and the pension

resource being redistributed toward these younger members. A major threat

to our identification is whether household compositional changes could be

explaining the labor supply response. I argue that this is unlikely to be the

case. The reasons are two, and described below.
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First, worker age for the younger cohort aged 17 to 30 (shown in Panel C

of Table 6) does not change discontinuously across the pension eligible age.

Column (1) of Table A3 shows this result. Here age is taken as the outcome,

and the regression discontinuity estimate is shown for recession as well as

recovery periods. If household composition changes induced differently aged

workers depending on which side of the threshold you are on, then the labor

supply estimates could reflect expected returns over the life cycle of the

worker - and thus have nothing to do with the pension.24 But we see that

for the sample where the results on labor supply are strong, there is no

discontinuous change in worker age.

Second, following Abel [2019], I construct an indicator variable for whether

there was an addition or loss in the household of an almost-pensionable mem-

ber. “Almost-pensionable” is defined as someone between the ages of 57 and

59. It is possible that the estimates of the pension variables shown in Ta-

ble 3 are actually capturing household composition changes, not the pension

income. Including an almost-pensionable member variable therefore mimics

household composition changes but eliminates the pension income effect. I

also include in these specifications, following Abel [2019], an indicator for

whether a household experiences the death of a pension eligible household

member. This is to control for funeral related expenses that may push la-

bor supply up. For the regression discontinuity specification I only include

the death of a pension eligible household member since using changes in

household composition eliminates all wave 1 observations resulting in a con-

siderable loss in information.

As columns (2) to (4) of Table A3 show, the inclusion of these vari-

32



ables change the main treatment effect estimates - that is, the instrumental

variables and regression discontinuity estimates - very little. The intent-

to-treat estimate from the difference-in-difference specification, however, be-

comes statistically insignificant. Although it is not shown, the coefficient on

the almost-pensionable member variable is always statistically insignificant.

Households therefore do not appear to change their behavior in anticipation

of the pension income, similar to what Abel [2019] finds. If they did, the ad-

dition or loss of an almost-pensionable member should induce some change in

behavior through anticipation and thus the coefficient would be large. This

result is available on request.25

From these results, we can conclude endogenous household composition

cannot explain all the labor supply response.

Child care constraints Ardington et al. [2009] argue the pension re-

laxes a child care constraint, allowing working age individuals - particularly

mothers - to migrate for work. Ardington et al. [2016] further argue the pen-

sion helps fund labor migration for young rural men, particularly those with

a matriculate degreee. I test for the influence of these channels in Appendix

Table A4: I consider mothers alone (Columns 1 and 2) or rural men alone

(Columns 3 and 4). Indeed the effect for hours worked by mothers goes in

the opposite direction to what we would expect if the pension funds labor

migration. While it would be preferable to further split the sample for ru-

ral men by educational status, this delivers very small sample sizes. Abel

[2019] too considers this mechanism and finds it fails to explain labor supply

decisions.26
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Credit constraints Pension resources can alleviate credit constraints,

increasing search in the short run and enabling a labor supply increase at

least over the medium-run. The results so far run in the opposite direction,

suggesting this channel does not appear operative in South Africa.

Abel [2019] notes that the effect of pensions is unclear for unemployed

prime-aged adults. Searching for work can rise following pension inflow but

can also lead to an increase in reservation wages. I fail to reject a null effect

of the pension on reservation wages. The result for this test is in Appendix

Table A5. Information on reservation wages are responses by survey respon-

dents to the question “What is the absolute lowest take-home wage that you

would accept for any permanent, full-time work (per-month)?”. If search

increased, we should observe strong effects on labor force participation. As

the results on the extensive margin (Table 3) show however, these effects are

not strong and only very temporary. 27

If credit constraints matter, Blattman et al. [2014] suggests cash trans-

fers can enable new businesses to start up. This implies labor supply should

respond positively to pension inflow for the self-employed. Examining the

impact of pensions solely for the self-employed reveals a statistically insignif-

icant effect: these results are shown in Appendix Table A6. Credit con-

straints do not appear to be binding even for self-employed individuals in

South Africa.
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6 Conclusion

In this paper, I show how the labor supply of prime aged adults changes

during and after a recession. In particular, I demonstrate that access to a

pension income allows recession hit workers to reduce their labor supply, a

rational response under the assumption of leisure being a normal good and

a substitution effect induced by the recession toward leisure. Importantly,

once the recession is past, the pension ceases to cause any changes in labor

supply. Thus it plays a temporary role to smooth over a major shock. I

implicitly assume households redistribute pension resources: this is backed

by earlier studies [Duflo, 2003], [Posel et al., 2006], [Ardington et al., 2009]

as well as additional analysis I have carried out and described in the section

above. Households unable to access the pension suffer massive declines in

consumption expenditure, and divert expenditures away from non-food to

food items. Taken together, these results indicate the pension played an

important role in protecting the welfare of those who could receive it, and

appears superior to other possible strategies that could be used to combat

the recession.

The fact that households or individuals appear unable to successfully

combat a major national recession without a transfer from the state should

perhaps not be surprising. McKenzie [2003] for instance, argues usual house-

hold or individual level responses to a widespread systemic shock are unlikely

to be very effective as these responses deal with shocks that are idiosyncratic

in nature. Examining a similar situation in South Africa, however, has let me

contrast these efforts with a major public transfer that is very generous par-
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ticularly for a developing country. These results clearly tell us that there is

little alternative to public transfers when distress is large and widespread, as

is the case for virtually all countries at the moment with the Covid pandemic

exacting a major toll on their economies.

In all that I do I ignore social welfare implications. Both public transfers

and individual efforts have welfare consequences, and evaluating these is far

from trivial. Public transfers require a tax, and any tax has a deadweight

loss. Therefore, despite being more effective in helping to deal with the shock,

I cannot conclude the benefit of the transfers exceed the costs. Individuals

or households working more or consuming less (or both) may also reduce

welfare. Evaluating which response is less costly will mean evaluating the tax

system, and interpreting the individual and household responses I observe in

the survey data in terms of a social welfare function. This is well beyond the

scope of the paper, but promises to be a rewarding area for future research.

Abel [2019] cautions against interpreting the labor supply reduction (in

response to pension inflow) as a welfare reduction. I have demonstrated

this reduction is quite nuanced: it was temporary, taking place during a

major national recession - and even then only for workers who face distress

- then finally disappearing as the economy recovered. Together with the

results on household consumption expenditures, one can therefore go further

and state that the pension payments played a significant role in protecting

vulnerable households. Whether this was the most cost-effective way to do

so, in the sense explained above, is of course open to question but a lazy

welfare recipient interpretation appears the wrong way to understand the

temporary lowered labor supply finding [Banerjee et al., 2017].
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I also ignore ex-ante versus ex-post strategies [Rose, 2001]; all the strate-

gies I examine are ex-post by definition. This is unavoidable since NIDS did

not start before the recession and there is no other nationally representative

dataset for South Africa that I am aware of which incorporates both labor

market information together with a panel framework. It is unlikely, however,

that this will miss out on much. Given the widespread nature of the shock,

it does not appear plausible that households or individuals would have de-

veloped effective ex-ante strategies to cope with the shock if they could not

do so ex-post.

Notes

1Ranchhod [2006] also uses the discontinuity induced by the pension eligible age, how-

ever, this appears to take place within a conventional least-squares specification. There

is no discussion, for instance, of the choice of bandwidth or polynomial order, or the

complications induced by incomplete take-up for which I utilize a fuzzy regression discon-

tinuity design. Ambler [2016] uses a regression discontinuity design to study bargaining

and decision making within a household.

2The source for these numbers is the website maintained by the South African govern-

ment on the old age pension: https://www.gov.za/services/social-benefits-retirement-and-old-age/

old-age-Pension

3The latter number is lower than 100% either because some people don’t pass the means

test, or the costs to getting the payment are too high. The latter possibility doesn’t appear

to be large. Costs to obtaining or delivering the pension would be higher for rural areas

but this does not appear to be a major hurdle: from the 2017 NIDS survey, rural Africans

- the poorest racial category and most likely to be located far away from urban centers -

report higher rates of pension receipt than urban Africans (30% versus 13%).

4The source for these numbers is the website maintained by the South African gov-
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ernment on social security programs: https://www.ssa.gov/policy/docs/progdesc/

ssptw/2016-2017/africa/south-africa.html

5Denote those not active in the labor force by n, unemployed who have stopped looking

for work by d, unemployed but looking for work by u and those employed by e. Labor Force

Participant = (u+ e)/(n+ d+ u+ e); Discouraged Worker = d/(d+ u+ e); Employment

= e/(d+ u+ e).

6The similarity in the figures reported is due to rounding.

7To estimate this bandwidth, I use the rdrobust comand in STATA provided by

Calonico et al. [2017].

8As individuals can change households across time, their errors are likely to be corre-

lated within each household over time. For this reason, it is also not possible to cluster by

any one household identifier since individuals can change households over time. I define,

therefore, a grouped household identifier for the string of households generated by each

individual’s choice of residence in each wave.

9Similar instruments have been used by Abel [2019], Duflo [2003] or Case and Deaton

[1998] - however all these studies are either short panels or cross-sections: the long run of

the data I use allows for an examination of the pension across multiple time periods; as

we will see this is crucial to understanding the impact of the pension.

10I distinguish between gender of pensioners: previous work suggests redistribution of

pension resources takes place when a female pensioner receives payment [Duflo, 2003],

[Posel et al., 2006], [Ardington et al., 2009].

11The regression discontinuity estimate is τ from equation 1, the difference-in-difference

estimate is β1 from equation 2 and the instrumental variable estimate is β1 from equation 3.

12Since a fraction less than 100% of those eligible actually draw the pension, the intent-

to-treat effect is lower than the treatment effect. Presumably the impact on hours worked

for those with pension eligible members who don’t draw the pension is zero and so the

intent-to-treat which includes these individuals as well, will be smaller than the treatment

effect.

13I have assessed the robustness of the main results to including household level controls

- estimates change very little when household level controls are incorporated. As household
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composition appears to change across the cut-off, I have also tried including measures of

household composition - the total number of children (ages 0 to 5), young adults (ages 6

to 17), working age adults (ages 18 to 50) and older adults (ages 51 to 59) as covariates.

Results do not change much suggesting that household composition changes cannot be

the only factor causing supply to fall. These results are not shown but are available on

request.

14Full regression results are not shown, but are available on request.

15The error is higher for non-recession sector workers despite a larger sample being used

to construct the estimate, so it isn’t being artifically generated by sample size following

the sample selection criterion.

16It is possible that some workers choose to leave these sectors in between survey waves

during the recession years so that some of the response in the non-recession hit sectors

could be coming off such workers. Ideally we would want to focus on workers who do not

change sectors or simply look at one survey period: either of these restrictions thins the

sample too much to have meaningful estimates.

17Workers are 10% more likely to be male in the recession hit sectors for the overall

sample.

18Again, the sample sizes are comparable between these workers so the larger error

cannot be completely driven by the sample size induced by the sample selection condition.

19All the results shown in Table 6 are for hours worked as the outcome, using the re-

gression discontinuity specification. Results using the instrumental variables specification

show a similar pattern by gender: male workers see a larger impact during the recession

period and a smaller impact after that. The estimates are much noisier, and thus the

coefficients themselves are statistically insignificantly different from zero at the 5% level

of confidence: sample sizes reduce considerably - by between half to three-quarters - due

to the requirement of having to observe the same individual in two or more survey rounds.

Sample sizes for the sub-samples split by age or recession impacted workers were much

smaller, and show no statistically significant effect in any period. These results are not

reported but are available on request.

20There are two exceptions. Labor force participation rates for women seem to be nega-
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tively affected during the recovery period using the regression discontinuity specification;

however, using the instrumental variables specification this results becomes insignificant:

presumably the effect of gender has been removed. Using the instrumental variables spec-

ification does show a negative effect of the pension on labor force participation for older

workers during the recovery period. For older workers therefore the income effect alone

might be strong enough to lower participation, but not the decision to be employed or the

amount of hours worked.

21I restrict the sample here to only include workers in recession hit sectors, since we are

interested in contrasting the effect of the pension on additional hours or jobs for these sets

of workers.

22These results are not reported but are available on request.

23These results are available on request.

24Even here, that a sudden drop occurs at the pension eligible age of 60 suggests that

younger workers expect to take advantage of the pension income. But still it would imply

that our estimate conflates the pension income induced change and the change occuring

simply due to differential expected life-cycle returns.

25The results in Table A3 only show the estimates for hours worked. Results for extensive

margin outcomes - employment probability, labor force participation and discouragement

rates - are similarly unchanged from those in Table 3. These are not shown, but are

available on request.

26The results in Table A4 only show the estimates for hours worked. Results for extensive

margin outcomes - employment probability, labor force participation and discouragement

rates - show statistically insignificant effects of the impact of the pension for the two

sub-samples: mothers alone, and rural men. These are not shown, but are available on

request.

27The NIDS also contains information on “fair wages” which are responses to the ques-

tion “What do you think would be a fair take-home monthly wage for you, given your age,

education and skills?”. There wasn’t enough data to estimate a regression discontinuity

design for this response.
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Figure 1: The 2008-2010 Recession and subsequent Recovery. Employment
and labor force participation on the left hand vertical axis, discouraged
worker rate on the right hand vertical axis.
Source: NIDS Survey Waves 1 to 5. Sample restricted to working age adults between 17
and 59 years old. Denote those not active in the labor force by n, unemployed who have
stopped looking for work by d, unemployed but looking for work by u and those employed
by e. Labor Force Participant = (u+e)/(n+d+u+e); Discouraged Worker = d/(d+u+e);
Employment = e/(d+ u+ e).
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Figure 2: This figure shows hours worked by adults between 17 and 59 years of age, against the age of the oldest person resident in the
household. Black dots and grey diamonds represent average hours worked in households without and with a pension-eligible household
member, respectively. Each dot or diamond represents the average for a distinct age. Hours drop just at the point when a co-resident
becomes pension eligible, but only in the first two waves. In the next three waves, the drop is statistically indistinguishable from no
drop. (Source: National Income Dynamics Survey Waves 1 to 5)
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Figure 3: Imperfect Compliance: All households eligible for a pension do not
draw it, and a small fraction of those ineligible manage to receive one. Grey
diamonds indicate a household has a pension eligible member, black dots
indicate a household does not. The sample is from the 2017 NIDS Wave,
restricted to households whose oldest member is between 17 and 100 years.
Each dot or diamond represents one year.
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Figure 4: Residency over time, Recession Affected and Unaffected Households;
estimates of 95% coefficients of βt0 and βt1 from equation 5, where t indexes survey
wave.
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Table 1: Wage Rates, Employment and the Recession

(1) (2) (3) (4) (5) (6) (7)
Employment Labor Force Participant Discouraged Worker

All Recession All Recession All Recession
Wages Sectors Sectors Sectors Sectors Sectors Sectors

Wave #2 3,128.187*** 0.002 -0.015 -0.086*** -0.110*** 0.019 0.029
(1,127.962) (0.018) (0.024) (0.014) (0.016) (0.012) (0.017)

Wave #3 2,818.617** 0.009 0.008 0.030 0.022 -0.006 -0.012
(1,193.578) (0.027) (0.037) (0.022) (0.024) (0.016) (0.024)

Wave #4 4,227.595** 0.068 0.080 0.076** 0.054 -0.009 -0.016
(1,971.132) (0.042) (0.058) (0.034) (0.037) (0.024) (0.036)

Wave #5 5,359.840** 0.074 0.083 0.087* 0.050 0.009 0.007
(2,547.185) (0.056) (0.077) (0.045) (0.049) (0.032) (0.048)
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Wage Rates, Employment and the Recession: Table 1 Continued

(1) (2) (3) (4) (5) (6) (7)
Employment Labor Force Participant Discouraged Worker

All Recession All Recession All Recession
Wages Sectors Sectors Sectors Sectors Sectors Sectors

Recession Hit Sector 1,207.544**
(533.648)

Wave #2 X -2,542.074***
Recession Hit Sector (906.781)

Wave #3 X -1,147.981**
Recession Hit Sector (492.309)

Wave #4 X -649.720
Recession Hit Sector (619.221)

Wave #5 X -1,214.318**
Recession Hit Sector (587.402)

Controls Y Y Y Y Y Y Y
Individual Fixed Effects Y Y Y Y Y Y Y

Observations 13,345 27,165 19,034 44,624 36,493 27,165 19,034
R-squared 0.015 0.071 0.060 0.109 0.101 0.039 0.043
# Individuals 5,749 9,526 8,490 12,231 11,679 9,526 8,490
Outcome Mean 3312 0.687 0.559 0.563 0.470 0.0690 0.0971
Outcome Standard Deviation 7330 0.464 0.497 0.496 0.499 0.253 0.296

Wages are in December 2016 prices. Estimates come from a sample restricted to working age adults aged between 17 and 59. Standard
errors are in parentheses, clustered by a grouped household identifier. *** p < 0.01, ** p < 0.05.
Controls include an individual fixed effect; household size; age and square of age; total household residents aged 0 to 5, 6 to 17, and
18 to 50; years of education and square of years of education; an indicator for urbanization status; household head’s age and square
of age; household head’s years of education; and an indicator for whether the household head is female.

49



Table 2: Summary Statistics: Labor Supply, Demographics and Household Structure

Waves 1 and 2: 2008 - 2010/2011 Waves 3 to 5: 2012 - 2017

Non Pension Pension Non Pension Pension
Household # Obs Household # Obs p Household # Obs Household # Obs p

Panel A: Labor Supply
Labor Force Participant∗ .552 13,217 .424 4,310 0 .621 24,938 .477 8,189 0
Discouraged Worker∗ .106 8,164 .157 2,165 0 .038 16,097 .07 4,202 0
Unemployment∗ .317 8,164 .467 2,165 0 .263 16,097 .42 4,202 0
Hours Worked † 29.5 6,968 26.02 1,746 0 31.33 14,086 24.54 3,524 0
Wages ‡ 3,769 6,327 2,031 1,676 0 4,552 11,792 2,655 2,818 0
Household Income ‡ 6,832 13,821 6,707 4,542 .534 8,175 23,044 7,719 7,247 .009

Panel B: Demographics
Black .811 15,148 .852 5,044 0 .832 25,394 .846 8,414 .004
Male .425 15,148 .419 5,044 .448 .443 25,394 .442 8,413 .847
Urban .508 15,107 .348 5,042 0 .534 25,394 .363 8,414 0
Years of Education 8.73 15,087 8.63 5,027 .102 9.6 25,313 9.36 8,383 0

Panel C: Household
Structure
Household Size 5.21 15,148 7.28 5,044 0 4.83 25,390 7.26 8,414 0
Fraction 0-5 years .12 15,148 .119 5,044 .646 .109 25,390 .118 8,414 0
Fraction 6-17 years .242 15,148 .242 5,044 .766 .218 25,390 .234 8,414 0
Fraction 18-50 years .532 15,148 .396 5,044 0 .566 25,390 .399 8,414 0
Fraction 51+ .106 15,148 .243 5,044 0 .107 25,390 .248 8,414 0

Sample consists of working age adults (17 to 59 years old), who are present in all survey rounds, and reside in households that do not attrite.
∗: Denote those not active in the labor force by n, unemployed who have stopped looking for work by d, unemployed but looking for work by u and
those employed by e. Labor Force Participant = (u+ e)/(n+ d+ u+ e); Discouraged Worker = d/(d+ u+ e); Unemployment = (d+ u)/(d+ u+ e).
†: Hours worked in the primary job are reported; ‡: Wages and household income are in real terms, with December 2016 as the base year.
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Table 3: Main Estimates

(1) (2) (3)
Regression Discontinuity Difference-in- Instrumental Variables,

Estimate Difference Fixed Effects
(τ , equation 1) (β1, equation 2) (β1, equation 3)

Panel A: Hours
Recession Period 2008 - 2010/2011 -15.57** -10.70** -14.94**

(7.47) (4.858) (6.81)
Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 3,330 1,106 4,152

Recovery Period 2012 - 2017 0.01 1.91 1.85
(7.23) (2.91) (2.30)

Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 3,597 1,694 13,229
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Table 3 Continued

(1) (2) (3)
Regression Discontinuity Difference-in- Instrumental Variables,

Estimate Difference Fixed Effects
(τ , equation 1) (β1, equation 2) (β1, equation 3)

Panel B: Employment
Recession Period 2008 - 2010/2011 -0.08 -0.01 -0.09

(0.13) (0.08) (0.09)
Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 3,250 1,156 5,452

Recovery Period 2012 - 2017 0.01 -0.02 -0.01
(0.09) (0.04) (0.03)

Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 4,252 2,146 15,896
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Table 3 Continued

(1) (2) (3)
Regression Discontinuity Difference-in- Instrumental Variables,

Estimate Difference Fixed Effects
(τ , equation 1) (β1, equation 2) (β1, equation 3)

Panel C: Discouraged Worker
Recession Period 2008 - 2010/2011 -0.04 -0.04 -0.02

(0.05) (0.02) (0.04)
Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 8,739 4,614 11,414

Recovery Period 2012 - 2017 -0.02 0.003 -0.01
(0.01) (0.01) (0.01)

Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 14,239 10,308 28,547
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Table 3 Continued

(1) (2) (3)
Regression Discontinuity Difference-in- Instrumental Variables,

Estimate Difference Fixed Effects
(τ , equation 1) (β1, equation 2) (β1, equation 3)

Panel D: Labor Force Participation
Recession Period 2008 - 2010/2011 -0.14 0.0594 0.015

(0.09) (0.05) (0.06)
Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 7,450 3,830 11,414

Recovery Period 2012 - 2017 -0.09 -0.02 -0.04
(0.06) (0.03) (0.02)

Controls Ya Yb Yc

Individual Fixed Effects N Y Y
Observations 7,832 4,888 28,547

Estimates come from a sample restricted to working age adults aged between 17 and 59. Standard errors are in parentheses, clustered
by household for the regression discontinuity estimate and by a grouped household identifier for the instrumental variables estimate.
See the text for details. As errors are clustered, the instrumental variables specification is estimated via GMM.
(a) Controls include gender and race of the individual; urbanization status of the household the individual resides in; years of education
for the individual; a quadratic in the age of the individual, household size, and an indicator for whether the survey was in the second
wave.
(b) Controls include an individual fixed effect, household size; age and square of age; total household residents aged 0 to 5, 6 to
17, and 18 to 50; years of education and square of years of education; an indicator for urbanization status; household head’s age
and square of age; household head’s years of education; an indicator for whether the household head is female; and an indicator for
whether the survey was in the second wave.
(c) Controls are the same as in (b), but is estimated from a two-stage least squares procedure described in equation 3.
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Table 4: First-Stage Estimates

Panel A: Hours Worked
(1) (2) (3) (4)

Regression Discontinuity Instrumental Variables
2008 - 2010/11 2012 - 2017 2008 - 2010/11 2012 - 2017

Lower 95% 0.23 0.31 Pension Eligible 0.21*** 0.40***
Confidence Interval Males (0.07) (0.03)

Upper 95% 0.43 0.48 Pension Eligible 0.55*** 0.61***
Confidence Interval Females (0.06) (0.02)

Observations 3330 3597 Observations 4152 13229

F-Stat 50.67 526.48
Overidentification
p-value 0.95 0.4
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First-Stage Estimates: Table 4 Continued

Panel B: Employment
(1) (2) (3) (4)

Regression Discontinuity Instrumental Variables
2008 - 2010/11 2012 - 2017 2008 - 2010/11 2012 - 2017

Lower 95% 0.20 0.31 Pension Eligible 0.22*** 0.37***
Confidence Interval Males (0.06) (0.03)

Upper 95% 0.40 0.48 Pension Eligible 0.50*** 0.58***
Confidence Interval Females (0.05) (0.02)

Observations 3250 4252 Observations 5452 15896

F-Stat 55.32 502.53
Overidentification
p-value 0.75 0.07
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First-Stage Estimates: Table 4 Continued

Panel C: Discouraged Worker
(1) (2) (3) (4)

Regression Discontinuity Instrumental Variables
2008 - 2010/11 2012 - 2017 2008 - 2010/11 2012 - 2017

Lower 95% 0.25 0.43 Pension Eligible 0.26*** 0.37***
Confidence Interval Males (0.04) (0.02)

Upper 95% 0.41 0.54 Pension Eligible 0.55*** 0.57***
Confidence Interval Females (0.03) (0.02)

Observations 8739 14239 Observations 11414 28547

F-Stat 143.46 676.61
Overidentification
p-value 0.14 0.73
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First-Stage Estimates: Table 4 Continued

Panel D: Labor Force Participation
(1) (2) (3) (4)

Regression Discontinuity Instrumental Variables
2008 - 2010/11 2012 - 2017 2008 - 2010/11 2012 - 2017

Lower 95% 0.25 0.37 Pension Eligible 0.26*** 0.37***
Confidence Interval Males (0.04) (0.02)

Upper 95% 0.41 0.51 Pension Eligible 0.55*** 0.57***
Confidence Interval Females (0.03) (0.02)

Observations 7450 7832 Observations 11414 28547

F-Stat 143.46 676.61
Overidentification
p-value 0.40 0.87

Standard errors, clustered by a grouped household identifier, in parentheses. ** p < 0.05, *** p < 0.01. Controls
and specifications are as in Panels A through D of Table 3.
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Table 5: Comparing Recession to Recovery

Panel A: Instrumental Variables
Discouraged Labor Force

Hours Employment Worker Participant
Pension -2.85 -0.14** -0.01 -0.01
Household (7.30) (0.07) (0.03) (0.05)
First Stage
Pension Eligible 0.38*** 0.34*** 0.30*** 0.30***
Males (0.06) (0.05) (0.03) (0.03)
Pension Eligible 0.53*** 0.49*** 0.50*** 0.50***
Females (0.05) (0.04) (0.03) (0.03)

Controls Y Y Y Y
Individual Fixed Effect Y Y Y Y
Observations 5,256 6,696 15,380 15,380
# Individuals 2,628 3,348 7,690 7,690

First Stage F Statistic 80.63 89.66 183.7 183.7
Overidentification
p-value 0.49 0.99 0.91 0.18

Panel B: Difference-in-Difference
Discouraged Labor Force

Hours Employment Worker Participant
Pension -9.33** -0.08 -0.02 -0.01
Eligible (4.00) (0.06) (0.02) (0.04)

Controls Y Y Y Y
Individual Fixed Effect Y Y Y Y
Observations 1,508 1,726 5,378 4,264
# Individuals 754 863 2,689 2,132

Standard errors in parentheses, clustered by a grouped household identifier. *** p < 0.01,
** p < 0.05. Controls for the estimates in Panel A are the same as in the rows corresponding
to the recession period under Column 3 of Table 3. Controls for the estimates in Panel B are
the same as in the rows corresponding to the recession period under Column 2 of Table 3.
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Table 6: Interpreting the Impact of the Pension Program on Labor Supply

Panel A: Sectors Hit by Recession

(1) (2) (3) (4)
Sample Recession Sector Non-Recession Sector
Period 2008-2010/2011 2012-2017 2008-2010/2011 2012-2017

Discontinuity -31.26** -4.67 -49.03 4.90
Estimate (13.26) (5.90) (31.31) (5.34)

Controls Y Y Y Y
Observations 707 867 756 1,768

Panel B: Gender of Recipient

(1) (2) (3) (4)
Sample Male Female
Period 2008-2010/2011 2012-2017 2008-2010/2011 2012-2017

Discontinuity -25.25** 2.85 -15.17 -0.89
Estimate (9.88) (8.44) (13.88) (8.10)

Controls Y Y Y Y
Observations 1,430 1,911 1,546 2,368

Panel C: Age of Recipient

(1) (2) (3) (4)
Sample 17 - 30 Years 31 - 59 Years
Period 2008-2010/2011 2012-2017 2008-2010/2011 2012-2017

Discontinuity -28.87** 7.36 -23.96 -0.78
Estimate (13.87) (7.84) (22.20) (7.29)

Controls Y Y Y Y
Observations 999 2,337 761 2,825

Estimates come from a sample restricted to working age adults aged between 17 and 59. Standard
errors are in parentheses, clustered by household. Discontinuity estimates and standard errors
incorporate an estimated bias term in calculating the treatment effect.
Controls for Panels A through C, and regression discontinuity specifications, are the same as in
Panel A, Table 3.
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Table 7: Other Coping Mechanisms: Individual Level

(1) (2) (3) (4)
Hours Worked, Other Job(s) Other Job(s)

2008 - 2008 -
2010/2011 2012 - 2017 2010/2011 2012 - 2017

Regression Discontinuity -7.142 0.453
Estimate (8.147) (0.727)

Household Pension 0.029 -0.007
Indicator (0.039) (0.021)

First Stage
Total Pension 0.641*** 0.653***
Eligible Females (0.153) (0.054)

Total Pension 0.083 0.487***
Eligible Males (0.145) (0.059)

Controls Ya Ya Yb Yb

Individual Fixed Effect - - Y Y
Observations 563 630 596 2,387
First Stage F Statistic 8.83 132.7
Overidentification
p-value 0.727 0.705

Estimates come from a sample restricted to working age adults aged between 17 and 59 working in
recession hit sectors. Standard errors are in parentheses, clustered by household for the regression
discontinuity estimate and by a grouped household identifier for the instrumental variables estimate.
Controls for columns 1 and 2, and regression discontinuity specifications, are the same as in columns
1 and 2 in Table 3. Controls for columns 3 and 4, and instrumental variable specifications, are the
same as in columns 3 and 4 in Table 3.
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Table 8: Other Coping Mechanisms: Household Level

(1) (2) (3) (4) (5) (6) (7)
Hours Household Rent/ Food/ Non-Food/

Employment Hours Primary Job Expenditure Expenditure Expenditure Expenditure

Wave #2 × Hit -0.037 -0.213 -3.977 -615.036 0.037 0.034 -0.057
House (0.053) (3.960) (2.445) (826.295) (0.028) (0.035) (0.044)

Wave #3 × Hit 0.023 3.158 1.567 -1,679.435 0.017 0.059 -0.090**
House (0.052) (3.348) (2.355) (1,000.616) (0.026) (0.031) (0.039)

Wave #4 × Hit 0.009 2.129 1.359 -1,957.355*** 0.017 0.094*** -0.126***
House (0.050) (3.184) (2.261) (719.808) (0.022) (0.029) (0.036)

Wave #5 × Hit -0.053 -3.018 -3.157 -1,326.881 0.025 0.061** -0.090**
House (0.051) (2.949) (2.254) (764.559) (0.023) (0.027) (0.036)

Wave #2 × Hit House 0.091 0.265 10.621 -2,708.771 -0.003 0.162 -0.181
× Total ≥ 60 Female (0.169) (11.545) (7.148) (2,655.753) (0.084) (0.091) (0.118)

Wave #3 × Hit House 0.118 11.590 11.006 2,502.941 0.051 -0.032 0.054
× Total ≥ 60 Female (0.172) (11.540) (7.129) (3,522.331) (0.108) (0.131) (0.161)

Wave #4 × Hit House -0.066 4.364 7.317 5,897.538 0.060 -0.032 -0.098
× Total ≥ 60 Female (0.172) (11.404) (7.314) (5,771.754) (0.077) (0.087) (0.141)

Wave #5 × Hit House 0.119 1.687 11.783 1,849.453 0.101 0.015 -0.022
× Total ≥ 60 Female (0.172) (10.614) (7.067) (3,114.119) (0.095) (0.089) (0.128)
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Other Coping Mechanisms: Household Level (Table 8 Continued)

(1) (2) (3) (4) (5) (6) (7)
Hours Household Rent/ Food/ Non-Food/

Employment Hours Primary Job Expenditure Expenditure Expenditure Expenditure

Wave #2 × Hit House 0.032 5.107 1.475 7,394.178 -0.465** -0.286 0.368**
× Total ≥ 60 Male (0.228) (11.563) (10.012) (3,885.868) (0.227) (0.161) (0.187)

Wave #3 × Hit House -0.099 -1.850 1.058 5,586.533 0.049 0.365 -0.304
× ≥ 60 Male (0.258) (12.794) (10.303) (4,797.844) (0.115) (0.359) (0.429)

Wave #4 × Hit House 0.111 5.846 4.252 12,803.816 -0.211** -0.105 0.282
× ≥ 60 Male (0.246) (12.287) (10.228) (8,547.432) (0.092) (0.100) (0.149)

Wave #5 × Hit House 0.034 15.110 7.499 6,773.203 -0.094 0.040 0.156
× ≥ 60 Male (0.241) (12.230) (10.336) (3,457.526) (0.111) (0.111) (0.145)

Controls Y Y Y Y Y Y Y
Household Fixed Effects Y Y Y Y Y Y Y

Observations 16,786 16,786 16,786 4,736 4,736 4,697 4,697
R-squared 0.252 0.135 0.135 0.081 0.145 0.332 0.165
# Households 4,002 4,002 4,002 2,563 2,563 2,560 2,560

Standard errors are in parentheses, clustered by household identifiers from the first wave. *** p < 0.01, ** p < 0.05. Sample restricted to
households that do not attrite, and for columns (4) to (7), to have non-missing rental expenditures.
Hours worked, the outcome variables in columns 2 and 3, is calculated only for adults between 17 and 50 years of age. The employment
variable is calculated from the broad employment variable.
Controls include an indicator for whether a household head is female; urbanization status; the total number of household members aged 0 to
5, 6 to 17, 18 to 50, and over 50; a quadratic in the age of the household head; years of education for the household head and household size.
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Figure A1: This figure shows the total count of NIDS responders by age, with
the height of each column indicating the total number of responders for each
age. Those under the age of 60 are shown in black colored columns while the
grey colored columns show those at least the age of 60. The absence of any
bunching at the age of 60 indicates age is unlikely to have been manipulated.
The assignment of age as the running variable in a regression discontinuity
design is therefore valid.

64



Table A1: Examining Changes in Covariates

Household Size Education Age
2008- 2012- 2008- 2012- 2008- 2012-

2010/11 2017 2010/11 2017 2010/11 2017
Lower 95% CI -1.92 -1.13 -1.48 -1.20 -20.21 -16.50
Upper 95% CI 4.45 1.98 1.77 0.98 -9.53 -8.46
Observations 3662 3597 3662 4279 3662 3597

Male Urban
2008- 2012- 2008- 2012-

2010/11 2017 2010/11 2017
Lower 95% CI -0.33 -0.13 -0.02 -0.23
Upper 95% CI 0.12 0.19 0.58 0.20
Observations 3662 4279 3662 4925

African Coloured Asian/Indian White
2008- 2012- 2008- 2012- 2008- 2012- 2008- 2012-

2010/11 2017 2010/11 2017 2010/11 2017 2010/11 2017
Lower 95% CI -0.08 -0.27 -0.33 -0.08 -0.05 -0.12 -0.09 -0.02
Upper 95% CI 0.49 0.13 0.11 0.25 0.06 0.004 0.03 0.06
Observations 2686 3597 3662 4925 4600 4279 4265 4279

Estimates come from a sample restricted to working age adults aged between 17 and 59, from a fuzzy regression
discontinuity design specified similar to column 1 in Table 3. Standard errors are clustered by the household the
individual resides in. Controls are the same as in column 1 of Table 3, with the exception that the outcomes examined
are obviously excluded as controls.
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Table A2: Sensitivity of Main Estimates to Bandwidth Choice

Bandwidth chosen to minimize:
Mean Squared Error of Regression Discontinuity Estimate

Common, Minimum of Median of
Bandwidth Common Different Sum of Difference and Different, Common,
type around cutoffa around cutoffb Estimatesc Sumd Common Sume

Time period: 2008 - 2010/2011
Lower 95% CI -30.21 -39.76 -30.03 -30.21 -30.11
Upper 95% CI -0.922 -2.291 -1.519 -0.922 -0.935
Observations 3330 3238 3662 3330 3595
Controls Y Y Y Y Y

Time period: 2012 - 2017
Lower 95% CI -14.16 -11.59 -10.23 -14.16 -12.12
Upper 95% CI 14.17 14.08 13.62 14.17 14.19
Observations 3597 3948 4279 3597 3794
Controls Y Y Y Y Y
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Sensitivity of Main Estimates to Bandwidth Choice: Table A2 Continued

Bandwidth chosen to minimize:
Coverage Error of Confidence Intervals

Common, Minimum of Median of
Bandwidth Common Different Sum of Difference and Different, Common,
type around cutoffa around cutoffb Estimatesc Sumd Common Sume

Time period: 2008 - 2010/2011
Lower 95% CI -45.64 -53.29 -42.76 -45.64 -45.14
Upper 95% CI -5.235 -6.005 -4.463 -5.235 -5.042
Observations 2354 2060 2354 2354 2354
Controls Y Y Y Y Y

Time period: 2012 - 2017
Lower 95% CI -25.07 -23.84 -20.67 -25.07 -23.79
Upper 95% CI 12.24 11.17 12.85 12.24 11.86
Observations 2310 2505 2969 2310 2505
Controls Y Y Y Y Y

The outcome for all estimates is weekly hours worked in the primary job. Estimates come from a sample restricted to working age adults
aged between 17 and 59, from a fuzzy regression discontinuity design with a household declaring a pension recipient as the outcome in the
first stage. Standard errors are clustered by the household the individual resides in. Controls and regression discontinuity specifications are
as in the first two columns of Table 3.
a: Bandwidth constructed to be the same on either side of the cutoff (oldest household member is at least 60 years old and thus pension
eligible); b: Bandwidth constructed to be different on either side of the cutoff; c: Bandwidth constructed to be the same on either side of the
cutoff, but the estimator whose mean squared error or whose coverage error is being minimized is the sum of the regression coefficients on
either side of the cutoff not the difference as in a and b above; d : The lower bandwidth value comparing between bandwidth values calculated
in a and c; e: This is the bandwidth which takes the median value amongst the bandwidths calculated in a, b and c
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Table A3: Accounting for Household Structure

(1) (2) (3) (4)
Regression Discontinuity Difference-in- Instrumental Variables,

Age Estimate Difference Fixed Effect
Recession Period

2008 - 2010/11 0.39 -16.57** -10.49 -14.15**
(1.71) (7.94) (6.21) (7.18)

Controls Ya Yb Yc Yc

Individual Fixed Effects N N Y Y
Observations 999 3,330 1,106 4,152

Recovery Period
2012 - 2017 -0.80 -0.06 3.07 0.65

(0.84) (7.22) (3.48) (2.46)
Controls Ya Yb Yc Yc

Individual Fixed Effects N N Y Y
Observations 1,598 3,597 1,694 13,229

Standard errors in parentheses, clustered by household for columns (1) and (2) and by a grouped household identifier for columns
(3) and (4). *** p < 0.01, p < 0.05.
a: Controls for column (1) include gender, race, household size, urbanization status, years of education and survey wave indicator
variables. Sample limited to workers between 17 and 30 years of age.
b: Controls are the same as in column (1) and also include a quadratic in age along with the indicator variable for death of a 57 to
59 year old. Sample limited to workers between 17 and 59 years of age.
c: Controls for columns (3) and (4) include household size; a quadratic in age; a quadratic in years of education; urbanization status;
total household members between the ages of 0 to 5, 6 to 17, 18 to 50 and 51 plus; a quadratic in the age of the household head,
years of education and gender of the household head; survey wave indicator variables and the indicator variable for death of a 57 to
59 year old. Sample limited to workers between 17 and 59 years of age.
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Table A4: Other Possible Mechanisms for the Labor Supply Effect

(1) (2) (3) (4)
Sample Mothers Alone Rural Men
Time Period 2008 - 2010/2011 2012 - 2017 2008 - 2010/2011 2012 - 2017
Discontinuity -31.13** 3.88 -25.19 -8.24

Estimate (14.06) (9.61) (13.25) (12.47)

Controls Y Y Y Y
Observations 1111 1961 761 998

Estimates come from a sample restricted to working age adults aged between 17
and 59, from a fuzzy regression discontinuity design with a household declaring a
pension recipient as the outcome in the first stage. Standard errors are clustered
by the household the individual resides in. *** p < 0.01, ** p < 0.05.
Controls, and regression discontinuity specifications, are the same as in the first two
columns of Table 3 with the following exceptions: gender is dropped for all results
shown and urbanization status is dropped for the results shown in columns 3 and
4.
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Table A5: Reservation Wages

2008 - 2010/2011 2012 - 2017
Discontinuity 594 -2279
Estimate (4698) (1267)

Controls Y Y
Observations 502 2708

Estimates come from a sample restricted to working age adults aged
between 17 and 59, from a fuzzy regression discontinuity design
with a household declaring a pension recipient as the outcome in
the first stage. Standard errors in parentheses, are clustered by the
household the individual resides in. *** p < 0.01, ** p < 0.05.
Controls, and regression discontinuity specifications, are the same
as in the first two columns of Table 3 with the following exception:
the outcome is reservation wages.

Table A6: Effect of the Pension on the Self Employed

2008 - 2010/2011 2012 - 2017
Discontinuity -30.4 -0.16
Estimate (31.89) (12.95)

Controls Y Y
Observations 207 648

Estimates come from a sample restricted to working age adults aged
between 17 and 59, from a fuzzy regression discontinuity design
with a household declaring a pension recipient as the outcome in
the first stage. Standard errors in parentheses, are clustered by the
household the individual resides in. *** p < 0.01, ** p < 0.05.
Controls, and regression discontinuity specifications, are the same
as in the first two columns of Table 3.
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A Causes of the Labor Supply Shifts

A simple model of labor supply can help understand how labor supply may
respond during a recession for a worker who may be able to access pension
inflows accruing to an older household member. A worker chooses between
consumption and leisure: increased work raises income thus allowing for
increased consumption but lowering leisure. This tradeoff can be illustrated
quite simply, using a setup borrowed fromVarian [2014].

Let p denote the price of consumption of a composite good, and C the
amount of the composite good. The amount of labor - measured, say, in
terms of hours worked - is given by L, and the wage rate is w. With L̄
denoting the maximum amount of labor possible, L̄ − L = R will be the
leisure consumed. The maximum leisure consumed R̄ therefore equals L̄.

The budget constraint can be written as:

pC + wR = pC̄ + wL̄ (6)

The left hand side represents the total value of consumption plus the
“value” of leisure - obtained by multiplying the total amount of leisure time
by the wage rate, which is the opportunity cost of not working. The right
hand side represents the total value of the endowment of consumption and
the income from working, or the total of non-work and work income.

The optimal mix of consumption and leisure is shown in Figure A2. Here,
consumption is on the vertical axis and leisure is on the horizontal. X repre-
sents the original consumption-leisure bundle, the point of tangency between
a given set of preferences shown by the indifference curve u0 and the budget
line indicated in the figure. The vertical intercept for this budget line equals
C̄ + w

p
R̄.

Pension arrival will increase non-work income, shifting the budget line
upward by the increase in non-work income, represented by C̄ ′ > C̄. As
the pension payment is lump-sum it does not alter the relative return for
working, meaning the upward shift will take place parallel to the original
budget line. For the given set of preferences, the new point of consumption
will be at Y , with an increase in the amount of consumption and an increase
in the amount of leisure. The entire effect of the pension on leisure operates
via an income effect, and if we assume leisure is a normal good (implicit in
the construction of the indifference curves), then demand for leisure will rise.
In Figure A2, leisure demand rises from R0 to R1, which I denote by A.

The impact of a recession is outlined in Figure A3. The recession hit
worker sees a decline in the wage rate, from w to w′ with w′ < w, which
reduces the “price” of leisure. From the substitution effect we know this will
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Figure A2: Pension Arrival Alone

increase the amount of leisure demanded. This is not the only effect of a
change in prices: there is the income effect following from the price change
and specific to the case of labor supply, the endowment income effect. Varian
[2014] describes the derivation of these effects and shows the end result of
these three effects is ambiguous. In terms of the figure the fall in the wage
rate flattens the budget line which will pivot the budget line outward, and
because a fall in the wage rate means a fall in work income, the pivoted
budget set will shift downward. It is unclear what the end effect on leisure
demand would be - I have drawn a case representing an increase meaning the
substitution effect dominates the income effect thus raising leisure demand
but it is straightforward to see how leisure demand may fall. The increase in
leisure demand equals B.

Pension arrival during a recession can have effects shown in Figure A4.
Here, the budget line pivots and shifts down due to the fall in the wage rate
(shown by the dotted line) and the pension shifts the budget line upward.
Again it is unclear apriori which effect will dominate to ultimately determine
leisure demand. In comparison to the case where only the recession takes
place but there is no pension income, it is logical to conclude leisure demand
will increase by a greater amount. And if the recession increases the demand
for leisure, then again the increase in leisure demand in this case will be
greater than the increase just due to the pension alone. For this case, the
increase in leisure demand equals C.
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Figure A3: Recession Alone

Figure A4: Pension Arrival × Recession
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For the preferences that would imply indifference curves as shown, leisure
demand increases in all three cases: A > 0, B > 0, C > 0 with C > A and
C > B. It is possible that B < 0, but C ≥ B must always be true if leisure
is a normal good. And if leisure is a normal good, A > 0. As long as B ≥ 0,
C ≥ A. That is, the combination of pension arrival and a recession will have
larger reductions in labor supply than just a recession or pension arrival
alone. The discussion here implicitly deals with decisions on the intensive
margin, but helps illuminate the trade-offs that should generalize to extensive
margin decisions as well.
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