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Introduction and Relevance

" Increased weather variability ¢ source of
vulnerability to stable consumption, food security
and household well-being

" Saving and consumption responses to changes in
weather in SA

= Tuberculosis (TB) and HIV are major disease
epidemics in South Africa

" SA has the highest HIV epidemic in the world: 19%
prevalence among adults (UNAIDS, 2015)

" HIV: 33% of causes of death in 2012 (WHO, 2012)
DAE@Pmadence rate 834 per 100,000 pop. TB: leading cause:
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Research Question

= Saving and consumption responses to changes in
weather in SA: test prediction of the standard
rational consumption model and extensions

" Precautionary-saving suggests that HH should save
more if they experience higher variance in income

" Myopic consumption: HH consume only in relation to
current period's income - no consumption smoothing

" |n turn, what are the impacts of saving on health
behavior (HIV / TB testing & diagnosis)?
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Theoretical Model (1)

P RatipRRdoronsdiRtHQBJiReRe e R HASAEBESNaRpRsAh R e HH

(RSN Ee EllP (RGEManemE&em@ P, Japelli and
Pistaferri, 2010)

= Standard model: HH agent max the E(u) of consumption over some time
" pénbdlangjcondek Hidragenb dxddee dhdtrahicoras eyt

EMRIItTEHOR WiktIeh DB ach (SHRIE Ehd Bl Rediesste MP gTak B dget
constraint and a terminal condition on wealth. In each

= pedotethe HH receives

= Cinresponds 1-to-1to permanent income shocks but is nearly insensitive
= Preldictions: r
to transitory shocks Acy; Vie + Uie (Wie = Py—Pir_q)

" responds 1-to-1 to per’n‘hanent income shocks but is nearly
" PavieA SiEHAs Qo (Gamrhelr 19875 Sks= 5 Vic  Sic should respond to

stww? 8 duditfol ethprmsued @gy).butnot Reymanesd isAe o
Erarfgez hPialewkdthdr-induced ones), but not permanent

income (Jappelli and Pistaferri, 2010).
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Theoretical Model (2)

§Wﬁ@g£gwlﬂx&1 9%(0”’5??-%)2 x, + _ 11};1’- + a Ygzt + a3 VARW- + af4,W£rt + Eirt

© SAVIRENEGHRAVINR), in RIBRI0R iR £ime t.
PEMRANGREPAYHGRA ATthE AP SHRCOME andtBRPERYRAHOMIPL HiBme

HH's income Tt
= VAR;, income variation of individual i in region r
" income variation of individual i in region r
W+ is a set of household lifecycle characteristics
" is a set of household lifecycle characteristics

tandard model’s predictions: .
gtan ard model’s predictions:

= =0

= a,=1

| 12

®= a5 = 0ifa quadratic utility function is assumed - risks and income variances do not factor into
" tdEaviggaglraten Withtyifwintion is assumed - risks and income variances do

not factor into the saving equation with this U(f)
If a3 > 0: indication of risk-aversion

If > 0: indication of risk-aversion
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Data

= National Income Dynamic Study (2008, 2010, 2012,
2014)

" nationally representative across 9 provinces and 52
districts

" includes assets, income, expenditure, health, education,
well-being...

" ERA-interim climate reanalysis from ECMWF (Dee,
2011) reanalysis of global atmosphere since 1979

" daily data at 0.75x0.75 degree resolution

" reconstructed from actual observations, spatially
complete,

easingly used to study areas where weather stations

DAE.dEscarce | |
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Data: variables definition

Income, consumption and saving - unit: SAR. (Source: NIDS)

Income Total HH income from all sources in the previous 30 days

Expenditure in HH maintenance, kitchen, furniture, clothing, etc. in previous
30 days

Total consumption, including or excluding durable consumption, in the
previous 30 days

Durable consumption

Consumption

lncrArmA minitic ~rAanciimnkinan in~h
Bamimanent income predictors. (SQurée: NiD'sS)y ™" "™
Assets (in quintiles) PIEMEFRet Valtof owned house in quintiles (rent=0)
agel-age2yo, male / female No of HH male/female members from agel to age2 years old

Transitory income predictors - district-specific, seasonal climatic variables. (Source: ERA-
Interim)

Rainfall, deviation from mean (mm) Seasonal total rainfall deviation from climate normal
Rainfall, coefficient of variation
(o/n)

Temperature, deviation from mean
(mm)

Rainfall standard deviation divided by mean in the same season

Seasonal mean deviation from climate normal

. . ._..__ lemperature standard deviation divided by mean in the same
Temnerature, coefficient of variation

Wellbeing and health indicators. (SouS&&$ONIDS)
Did¥ssHtigfautiog sciasotrbve-idd € seNoatnysad tiie gaoiviactisen s waomestihao 36 (Kighest) scale

HIV testing Indicator of whether any household had at least one individual over the age of 15 with HIV
(household) testing
HIV testing

(individual) Indicator of whether any individual over the age of 15 had HIV testing
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Empirical Approach

Paxean1659P2)

" Sirt = Qo+ Yzl;t + a; Yr,?::r: + a3VAR¢ + ayWipt + €t

PeeriprRsR RemBanentandsransiery income:

P _ pP P P
Yirt - Bir + BlXErt + Uire
T _ pT T T
" Yi?‘t — Br + BZXErt + uirt
F}o sehqld’'s assets and demoqraphic characteristics
: Lfwuseﬂmgﬂdss assets and gemogra;%lc% aracteﬂsacs

irt
asonaIZ

agreEd'y

VAR; bseaPonaI ﬁglagfﬂa%gt(smgf var.laaElion }q:mﬁgratlﬁr%&nd greal%F%uccl)Bitation

ariatjons from normals, temE)eratélre and E)_recipitatiog, extreJne
§ riations from normals, temperature and precipitation, extreme degrees days
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Empirical Approach (1): joint significance

R@W\‘ﬁig@ﬁﬁwﬁi Q&%@tio n:
Sirt =Ve +Vir + Y1Xl}‘:"t + ylert + V3VAR;t + Vit

:Feé?cﬁdﬂifﬂigﬁ%@éﬁ@@@ﬁ&eﬂﬁ%meﬁir@ﬁ&yﬁﬁ@&ﬁﬁﬂf ¥Yaving:

iIncome in savin
> Ho V1—0 1 V1 *0

=0 0
Ho Vz_o H1 Y2 #0
S H:-=N H-N

Table 4: Test of joint significance of permanent and transitory factors

Joint significance on saving | Durable goods as ~ Durable goods as

(F statistic and p-value) consumption saving
1.2 0.89
Permanent (Ho: y; = 0)
(0.432) (0.546)
3 T4k 3 8] H*k

Transitory (Ho: y, = 0)

(0.000) (0.000)
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Sirt = }_fée Lrt + asVAR; ¢ + agWi + aSutrt + Wi + VU + €t

Cire = YP

irt
Estimate and

+ a, YT

irt

+ azVAR+ + AWt + Aty + Wi + Ve + €5t

Estimate a; and a5,
Test = insaving H,: =, H;:

Test aqy = a, insaving Hy: aq =a,, Hiaqy # a,
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Result: propensity to save and consume

Coefficients and Durable goods as Durable goods as
standard error consumption saving
Propensities fo save
'l 1.06%%# L IO+
(0.140) (0.228)
yT | 6 s
(0.313) (0.462)
é B 1 35+
(0.017) (0.036)
Propensities fo consime
5Tl 0.78%** 0.64%**
(0.147) (0.176)
yT 0.34 0.44
(0.290) (0.371)
é 0.40*** (:30%TE
(0.018) (0.023)
Ho:(p-values)
7 = $T in saving 0.019 0.022
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behaviour):

1. Wéalbbrinoer-s& e Ar e stiR A HRGEQRARS head

household head
Wi, =a,+ B1SAVE + B,SAVT + u; + vy + &t

irt =

» Fixed effects ordered logit (Baetschmann, 2015)
» Fixed effects ordered logit (Baetschmann, 2015)

2. HIV test = whether the household / individual has taken an HIV test
2. HIV test = whether the household / individual has

ta@ﬁaér?\al\_/ﬁ'\l/ata@sfpr 2010, 2012 and 2014 at individual level
£ QRS ST 16U 0TY A b % a Y ividual
» lopetholds and year fixed effect

» hazard (incidence) rate at household and individual
level

DAE(E OO OOOOOOO E useholds and year fixed effect

IC



behaviour
Table 9: Life satisfaction and HIV testing regression on saving behavior
All Agriculture Non-agriculture
Life satisfaction (odds ratio)
SAVP 1.27 1.15 1.29
SAVT L14%%s 1.14%% 1145

HIV testing (household hazard ratio)
SAVF EOSFEE 8 b 1.05%+*
SAVT 1.00 1.00 1.00

HIV testing (individuals hazard ratio)
SAVP 1.06%*** 1062 LOGreY
SAVT 0.97 0.99 0.97

" |Increase in log-saving from YTincreases the odds of a 1-unit
increase in life-satisfaction by 14%

= 1-step increase in log-saving from YP: 5-6% increase in the
incidence hazard ration of HIV testing
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Main Findings

= standard model: propensity to save from transitory income
close to 1 while that of permanent income close to O

" saving from both transitory and permanent income are
significant, but

" the proportion saved from transitory income > permanent
income

= evidences of precautionary saving driven by non-agriculture
HH

= strong evidences of myopic consumption for agriculture HH

" increase in log-saving from transitory income increases the
odds of an increase in self-reported life-satisfaction

[(J AF©Pase in log-saving from permanent income leads to an

agricutural Econgrpy Py e 1N Fhe hazard ration of havina falken an HI\/ ftact



Conclusions and Policy Implications

* HH adjust for consumption of non-durable items
(e.g. food) in order to cope with income changes

" Programs to encourage HIV testing - may need
stronger inducement than a transitory injection of
iIncome. Focus on fundamental improvements to
change behavior in the long term?

Reverse causality issue! Health shocks impact on household’s saving
behavior, after controlling for demographic factors (permanent
income), and weather-related factors (transitory income)
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Thank you very much
for your attention

mbozzola@ethz.ch
helena.ting@graduateinstitute.ch®
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Table 7: Test of joint significance and estimation of coefficients
Joint significance on saving (F statistics Durable goods  Durable goods
and p-value) as consumption as saving
1.28 1.30
Permanent (y, = 0)
(0:-215) (0.202)
Agriculture HH
—_— ( 0) 1.62 1.65
ransitory (y, =
? (0.074) (0.066)
132 0.94
. Permanent (y, = 0)
Non-agriculture {0.186) (0.515)
HH ) 232 L F31EE
Transitory (y, = 0)
{0.004) (0.005)
Propensities to save (coefficients and
standard error)
o 0.52 1:25%
Agriculture HH (0.319) (0.517)
yT 1.38% 2.24%
(0.627) (0.995)
é 1.29%%* 1.32%%%
(0.030) (0.065)
, yP 1.18%%+ 1.19%%*
Non-agriculture
(0.157) (0.254)
HH
37 1855 2.13%%%
(0.370) (0.535)
D AE' P ¢ 1.26%%* 1.3G%#*
Agricultural Economics and Policy (0.020) (0.042)




Agriculture vs non agriculture

Table 8: Test for model extensions by type of households

Durable goods as Durable goods as
F staristics and p-value . _
consumption saving
Precautionary saving 0.63 112
(Ho: a; = 0 in savin -
sl 3 9) 0.817) (0.338)
HH
Myopic consumption 0.68 0.91
(Chow inferaction test) (0.606) (0.457)
Precautionary saving 4.06%%* 4.0TF**
Non- (Ho: a3z = 0 in saving) (0.000) (0.000)
agriculture :
Mvyopic consumpftion L 1.98
HH
(Chow interaction test) (0.005) (0.095)
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