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Introduction
0000000

Introduction and motivation

® The child labor literature is lukewarm since two decades.

m CL: on a long-term downward trend (but rebound during Covid-19).
m Consensus that poverty reduction will ultimately eradicate child labor.

® On the other hand, the consequences of climate change are a hot topic.

m Consequences on agricultural yields, labor productivity and structural
change.
m The theoretical implications for child labor are not unique.

® Goal of this article: examine how child labor responds to variations in
soil dryness, the mechanisms involved, and the factors determining
when said mechanisms apply.
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In the literature

Previous studies on climate shocks show heterogeneous effects

® Evidence of a negative relationship: Beegle, Deheija, Gatti (2007),
Bjorkman-Nyqvist (2013), Ajefu & Abiona (2019), Nguyen et al.
(2020).

® Evidence of a positive relationship: Shah & Steinberg (2017), [Colmer,
2021].

® Positive shocks also have impacts: Dumas (2020), Fitz & League
(2021), Nordman, Sharma & Sunder (2022).

® Multiple contextual parameters influence theoretical predictions:
m Substitutability adult-child labor.
m Existence of complete markets.
m Levels of shocks and disutility of child labor.

i
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Formalizing

Consider a one adult-one child household

® Two sectors. Children can only work in agriculture:
ml= nﬁ + nﬁ
ml=s5+ ng

e Effective agricultural labor is a CES of adult and child labor:

1/p
mLa= [WA(nﬁ)pA +(1 _wA)(nﬁ)"A} A, wa €(0,1), pa <1.

® Agricultural output depends on :

u yAZATBLifﬁ, B e (0,1),

i
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Introduction
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Formalizing

Consider a one adult-one child household

® The other sector:

B Yy = dnTDany, where ¢ captures access to other productive
opportunities.

® Consumption is simply:
mc=ya+yn = ATP L}L‘_ﬁ + ¢N1?)Nnﬁ, with ¢ > ¢.

® The household maximizes:
m U=1In(c—2&) +a’(1—-ng) —yn§
m Subject to the budget constraint above.

i
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Formalizing

For child labor in agriculture we have:

o % = —(a% +~)+ Mgg—% =0, with M = —L the marginal utility of
income.
e & (a%+7) :Mgr%‘%.

® = Marginal disutility of child labor is exactly compensated by marginal
utility of income derived from child labor.

y . . on§
® \We're interested in B—A“

m No closed-form expression.

i
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Signs

® |t is possible however to study the factors that influence the sign of
on§
DA -

® These can be decomposed into an income effect and a
production/composition effect.

m The income effect is strong when:

» Subsistence is tight (¢ — ¢ is small).
> Non-agricultural income is small (@ small).
» Child marginal product is high.

m The production/composition effect is strong when:

» Adult-child complementarity is strong (low o 4)
> Adult reallocation is responsive to A (high ®x).

i
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Outline and preliminary findings

In other words, when households are close to subsistence and have few
outside options, the relationship between agricultural productivity and child
labor should be negative.

When children are strongly complementary with adults and households have
outside options, the relationship can tend towards the positive.

Goal of the paper: study the child labor—drought relationship using
census data from 65 countries.

i
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Data and context
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Data on child labor

® Census extracts from IPUMS: 65 countries with at least two available
censuses.

® On average: 3.3 censuses per country (Max: 5).
® The age at which employment information is collected varies:

m 12 - 14 years: 46 countries
m 15 - 17 years: All countries

Sectoral information available from occupation and industry variables.
m Most commonly available variable used systematically within a country.

i
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Data and context
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Child employment and schooling over time

19701974 1970174
1975-1970. 1975-1970.
1980-1564- 1980-1584-
1985-1989. 19851980,
19901904 1990-1904
199510 1695-1999.
20002004 20002004
20052008 20052008
20102014 20102014
0152018 20152019
20202028 20202028
[ ntercopt

2 T [ 7 % 3 ) 2 [ 2 %

(a) Child employment: 12-14 (b) Child employment: 15-17

19701974 1970174
1975-1975. 1975-1970.
1980-1984 1980-1964
1985-1585 1985-1980.
1990-1984- 1990-1094-
1995-10- 1995-1089-
20002004 20002004
20052008 20052009
20102014 20102014
015201 20152019
20202028 20202028
Intercept ntercopt

3 % 3 13 ] 7 % 5 ) 5

(c) In school: 12-14 (d) In school: 15-17
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Data and context
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Climate data

Main climate variable: SPEI (Standardized Precipitation and
Evapotranspiration Index, Vicente-Serrano et al. 2010).

Available globally at 0.5° resolution for the 1900 - 2024 period.

m At the 3-month level, SPEI=1 means an area was one standard
deviation wetter during these three months than the three-month
average for the full period.

Monthly global oscillations data (PDO, DMO, NAO, SOI).

Yearly global land use data from HILDA+.

m Using remote censing and national land use statistics to divide land into
cropland, pastures, urban, forest, unmanaged and sparse.

i
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Data and context
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Climate data

B. Nilsson

(a) Severe droughts, by region

(c) Severe droughts, by climate zone (d) Extreme droughts, by climate zone

Admin 1 units by region: Africa: 316; LAC: 404; Asia & the Pacific: 329; Eastern Europe: 109.
Admin 1 units by climate zone: Tropical: 685; Arid: 179; Temperate: 240; Cold: 151; Polar: 14.
Climate zones follow the Képpen—Geiger classification (Beck et al, 2023).
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Methodology
eo

Empirical specification

TWEFE with country-year dummies:

Va,g,ct = & + ﬁng,t + Qt X Oc + Vg + €g,t (1)

SPEI is relevant for agriculture, but subject to endogeneity.

® |nstrument trimestrial SPEI with global oscillation x local area
dummies.

SPAEIg,m =a+wiOp +w2Op X g + 19+ Cgm (2)

SPAEIg,m is then summed for the appropriate time frame.

i
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Methodology
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Empirical specification

® Many choices for a baseline specification:

m Level of geography (Admin 1 or Admin 2)

m Droughts (continuous measure, threshold crossings)

m Timeframe (short-time before census, intercensal averages)
m Weighting by population or not

® As a baseline, | choose a continuous SPEI measure, at the Admin 1
level, unweighted, looking at the effect of shocks occuring in the
twelve months prior to the census year.

m = 1256 unique Admin 1 areas.

® Conley standard errors to allow for spatial dependence in the error
structure.

i
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Preliminary results
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:
Results: 1 and 3-year averages
Employment In school
12- 14 yo. 15 - 17 y.o. 12- 14 yo. 15 - 17 yo.
FE FE-25LS FE FE-25LS FE FE-25LS FE FE-25LS
1-year window
SPEI (positive) 0.0129* 0.0508 0.0103* 0.0880***  -0.0113**  -0.0401* -0.0156*** -0.0712***
(0.00774)  (0.0465)  (0.00558)  (0.0207)  (0.00463)  (0.0221)  (0.00504)  (0.0252)
Conley S.E. (dist:250km) ~ [0.0087737] [0.0063063] [0.0062097] [0.0057987]
Conley S.E. (dist:500km)  [0.0091928] [0.0069237] [0.006129] (0.005356]
SPEI (negative) 0.0213* 0.112%* 0.0181** 0.104*** -0.00626 -0.00132 -0.00642 -0.00670
(0.0113)  (0.0454)  (0.00773)  (0.0373)  (0.00532)  (0.0272)  (0.00575)  (0.0305)
Conley S.E. (dist:250km)  [0.0132711] [0.0104671] [0.0078307] [0.0080993]
Conley S.E. (dist:500km)  [0.0144829] [0.0116223] [0.0092709] [0.0100457]
Constant 0.154*** 0.275*** 0.788%+* 0.575%+*
(0.00400) (0.00256) (0.00180) (0.00194)
First-stage F 9.113 48.24 27.72 26.31
3-year window
SPEI (positive) 0.00896 0.0700 0.00934 0.0499 0.00867 0.124%+* -0.0141 0.0768
(0.0113)  (0.0554)  (0.00813)  (0.0463)  (0.00779)  (0.0451)  (0.00876)  (0.0467)
Conley S.E. (dist:250km)  [0.0115482] [0.0089212] [0.0093129] [0.0113033]
Conley S.E. (dist:500km)  [0.0099103] [0.009445] [0.0105311] [0.0119576]
SPEI (negative) 0.00897 0.157%* 0.0139* 0.106*** 0.00731 0.0822* 0.00103 0.0307
(0.00906)  (0.0616)  (0.00762)  (0.0391)  (0.00838)  (0.0450)  (0.00903)  (0.0475)
Conley S.E. (dist:250km) ~ [0.0091355] [0.0093902] [0.0088546] [0.0099657]
Conley S.E. (dist:500km)  [0.0081536] [0.0097991] [0.0092843] [0.0105012]
Constant 0.159%** 0.278%** 0.781%** 0.572%%*
(0.00263) (0.00203) (0.00221) (0.00238)
First-stage F 2533 44 37.48 34.50
Country-year F.E. Yes Yes Yes Yes Yes Yes Yes Yes
Mean of outcome 0.161 0.161 0.281 0.281 0.784 0.784 0.570 0.570
Observations 2,626 2,626 4,124 4,124 3,559 3,559 3,550 3,550

Nilsson

Children's employment under climate change

15|25



Results: decadal averages

Preliminary results
080000

Employment In school
12- 14 yo. 15- 17 yo. 12- 14 yo. 15- 17 yo.
FE FE-2SLS FE FE-2SLS FE FE-2SLS FE FE-2SLS
SPEI (positive) 0.0589***  0.0154  0.0355**  0.0251  -0.00162  -0.0166  -0.00750  0.0393
(0.0166)  (0.0597)  (0.0140)  (0.0396)  (0.0102)  (0.0346) (0.0122)  (0.0356)
SPEI (negative) 0.0507**  0.119%*  0.0509***  0.104**  -0.00433  0.0476  -0.00722  0.0286
(0.0221)  (0.0564)  (0.0146)  (0.0427) (0.0128)  (0.0376) (0.0136)  (0.0421)
Constant 0.150%%* 0.272%** 0.785%** 0.572%**
(0.00371) (0.00252) (0.00197) (0.00215)
First-stage F 37.88 94.13 81.19 81.53
Country-year F.E. Yes Yes Yes Yes Yes Yes Yes Yes
Mean of outcome 0.161 0.161 0.281 0.281 0.784 0.784 0.570 0.570
Observations 2,626 2,626 4,124 4,124 3,559 3,559 3,550 3,550
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Preliminary results

[e]e] lelele]
Results: land use
1) @ (3) (4) (5) (6)
Cropland Pasture Urban
FE FE-2SLS FE FE-2SLS FE FE-2SLS
Panel A: Linear
SPEI (positive) -0.00267 0.0267 -0.000456 0.0182 0.000112  -0.0395***
(0.00562)  (0.0192)  (0.00511)  (0.0201)  (0.00255)  (0.0143)
SPEI (negative) -0.00111 -0.00767 0.00920 0.00855 -0.00342 0.00345
(0.00568)  (0.0200)  (0.00664)  (0.0185)  (0.00276)  (0.00978)
Constant 0.196%** 0.203%** 0.0480%**
(0.000937) (0.00106) (0.000457)
First-stage F 94.73 94.73 94.73
Panel B: Quadratic
SPEI (negative) -0.00324 -0.0748%  0.0271***  0.0602**  -0.00921* -0.00380
(0.00949) (0.0385)  (0.00915) (0.0299) (0.00503) (0.0188)
SPEI? (negative) 0.00347  0.0982***  -0.0291**  -0.0756***  0.00942** 0.0106
(0.00858) (0.0342) (0.0132) (0.0286) (0.00449) (0.0165)
Constant 0.196*** 0.201%** 0.0484***
(0.00110) (0.00108) (0.000564)
First-stage F 43.68 43.68 43.68
Mean of outcome 0.195 0.203 0.0477
N 4133 4133 4133
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Preliminary results
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Results: initial discussion

® |t seems that Child labor does respond to both positive and negative
shocks.

m Albeit coefficients for negative shocks are stronger and more significant.
® Few impacts on schooling.
® No significant linear impact on land use.
m When allowing for a quadratic relationship, coefficients are signficant
and suggest effects on cropland and pastures.
m These are possible substitution effects at various ranges of dryness.

m But could also reflect different areas reacting to moderate/strong
shocks.

B. Nilsson Children's employment under climate change 18|25



Preliminary results
000080

Interactions: Country income group

CL 12-14 CL 15-17  School 12-14  School 15-17  Cropland Pasture Urban
SPEI (positive) -0.00234 0.0102 0.00993 0.0140 -0.00907 -0.0121 0.00675
(0.0129)  (0.0158) (0.0140) (0.0194) (0.00773)  (0.00826)  (0.00530)
SPEI * LIC/LMIC ~ 0.116***  0.0562** -0.0205 -0.0398 0.0185 0.0226*%*  -0.00898
(0.0306)  (0.0284) (0.0207) (0.0251) (0.0113)  (0.00986)  (0.00600)
SPEI (negative) 0.00121 0.0226 -0.0100 -0.00964 0.00848 0.00473 -0.00485
(0.0178)  (0.0141) (0.0152) (0.0163) (0.00718)  (0.00916)  (0.00312)
SPEI * LIC/LMIC ~ 0.116%*  0.0855%* 0.0152 0.00603 -0.0287** 0.0140 0.00468
(0.0513)  (0.0365) (0.0274) (0.0292) (0.0119) (0.0121)  (0.00583)
Constant 0.149%**  0.271%** 0.784*** 0.572%** 0.196%*%*  0.203***  0.0480***
(0.00418)  (0.00269) (0.00203) (0.00222) (0.000912) (0.00104) (0.000489)
Observations 2,626 4,124 3,559 3,550 4,133 4,133 4,133
R-squared 0.898 0.932 0.953 0.962 0.987 0.990 0.981
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Interactions: Climate

Preliminary results

[e]e]ele]e] ]

zone (1990)

CL 12-14 CL 15-17  School 12-14  School 15-17  Cropland Pasture Urban
SPEI (negative) 0.0847***  0.0890%** -0.000889 -0.00867 -0.00381 0.0134 -0.00756*
(0.0302) (0.0226) (0.0169) (0.0170) (0.0102) (0.0103) (0.00455)
SPEI * Arid -0.0667** -0.0460* -0.0275 -0.0375 0.0130 -0.0245* 0.0107**
(0.0296) (0.0265) (0.0229) (0.0245) (0.0105) (0.0135) (0.00493)
SPEI * Temperate -0.0856***  -0.0664*** 0.00725 0.0366 -0.00479 0.00392 0.00514
(0.0262) (0.0229) (0.0257) (0.0227) (0.0131) (0.0133) (0.00445)
SPEI * Cold -0.152%* -0.208*** 0.0683* 0.115%* 0.0228 0.0278 0.00544
(0.0614) (0.0523) (0.0412) (0.0504) (0.0152) (0.0231) (0.00443)
SPEI * Polar -0.325 -0.206** 0.131 0.155 0.0216 0.0554 0.00345
(0.229) (0.104) (0.113) (0.126) (0.0152) (0.0386) (0.00461)
Constant 0.151%** 0.272%** 0.784*** 0.572%** 0.195*** 0.202%*%*  0.0481***
(0.00360) (0.00249) (0.00197) (0.00213) (0.000941) (0.00104) (0.000468)
Observations 2,626 4,124 3,559 3,550 4,133 4,133 4,133
R-squared 0.898 0.932 0.953 0.963 0.987 0.991 0.981
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Discussion/mechanisms
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Discussion

® Results suggest child labor effects come from LIC/LMIC countries, and
from tropical areas.

m The coefficient is close to 0 in Arid and Temperate areas, and becomes
negative in Cold areas.

® \What are the mechanisms involved?

m Migration? Long-distance, or rural-urban ?
m Occupational change?

i
B. Nilsson Children's employment under climate change 21|25



Discussion/mechanisms
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Open questions and next steps

® Both positive and negative shocks increase child labor.
m Negative shocks seem to push children into work outside agriculture.

> A cause for concern?
m LIC/LMICs are the ones displaying strong effects.

® Effects on occupational shares. But due to what? Selective migration
or actual occupational change?
m Next: use harmonized panel data to study movements in and out of
agriculture, credit constraints and plot sizes.

i
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Discussion/mechanisms
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Population and urban growth

)] 2 (©) 4) (5) (6)
Full sample LIC/LMIC
Rel. pop growth Rel. urban share growth
Average SPEI 0.00521*  0.0107**
(0.00287)  (0.00452)
Average SPEI (positive) 0.00274  0.000798 -0.00185  -0.00162
(0.00684)  (0.00684) (0.00737) (0.00931)
Average SPEI (negative) -0.0179**  -0.00945 -0.0140 0.0318**
(0.00769)  (0.00797)  (0.0109) (0.0125)
Country x year No Yes Yes No Yes Yes
R-squared 0.325 0.326 0.327 0.294 0.294 0.474
Unweighted N 2594 2594 2594 1753 1753 738
i
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Population and urban growth (2)

Discussion/mechanisms

[e]e]e] lo]

B. Nilsson

1)

)]

Rel. pop. growth

Average SPEI (positive)  -0.000346

(0.00596)
Average SPEI (negative)  -0.0137*
(0.00703)
SPEI * Arid -0.00126
(0.0114)
SPEI * Temperate 0.0195*
(0.0104)
SPEI * Cold 0.0179**
(0.00883)
SPEI * Polar -0.0205
(0.0385)
Constant -0.000178
(0.00296)
Country x year No
Observations 2,594
R-squared 0.328
N 2594

0.00227
(0.00678)
-0.0245%x*
(0.00948)
-0.00277
(0.0175)
0.0254%*
(0.0115)
0.0278**
(0.0113)
-0.0168
(0.0414)
0.00175
(0.00116)

Yes
2,594
0.330
2594

(3) 4
Rel. urb. growth
-0.00288  -0.00139
(0.00735)  (0.00898)
0.00196  0.0323***
(0.0112)  (0.0123)
0.0324 0.112
(0.0213) (0.0762)
0.0294* -0.0116
(0.0151) (0.0134)
0.0253
(0.0488)
-0.0416
(0.0305)

-0.00134  -0.00255
(0.00138)  (0.00159)
Yes Yes
1,753 738
0.298 0.480
1753 738
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Occupations

Discussion/mechanisms
[e]ee]e] )

1) (2) (3) 4 (5) (6)
Shr. agriind. % AH  CL12-14 (A) CL 12-14 (NA) CL15-17 (A) CL 15-17 (NA)
SPEI (positive) -0.0334* -0.00857 0.0187 0.0256*** 0.0249** 0.0155%**
(0.0180)  (0.0150)  (0.0125) (0.00529) (0.0119) (0.00588)
SPEI (negative) 0.0380* 0.0235* 0.00600 0.0143%** 0.0271** 0.00741
(0.0217) (0.0137) (0.0116) (0.00374) (0.0131) (0.00586)
SPEI (-) * LIC/LMIC -0.0710%* -0.0610** -0.0222 0.00147 -0.0178 0.0195*
(0.0344) (0.0243) (0.0230) (0.00897) (0.0237) (0.0103)
Constant 0.433%%* 0.444%%* 0.108*** 0.0323*** 0.167*** 0.0879%**
(0.00313)  (0.00226)  (0.00203) (0.000820) (0.00195) (0.000903)
Observations 3,486 3,749 2,626 2,626 4,124 4,124
R-squared 0.957 0.962 0.938 0.959 0.941 0.957
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