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1. Introduction

Circular labor migration within and across natiobatders is a central feature of labor marketssacro
Africa. Yet, because this temporary, “there andkkegain” migration is difficult to model and measur
the empirical evidence on how it affects rural segdegions is sparse (Lucas 2005). Addressing this
substantial gap in our knowledge of how labor misrke low-income countries operate is important for
two reasons. First, labor migration may well be ofithe most direct strategies that poor households
have available to them to improve their standariviofg in the short run (Clemens 2011, Pritch€0&).
Knowing to what extent this is true could provideaninsights for development policy. Second,
widespread circular migration and related flowsnminey have the potential to generate long termgdnan
in rural economies. Investigating and documentimghdong run changes can lead to a better

understanding of how local economies find pathwaytsof poverty.

In this paper, we study one particular way thatuar labor migration can have lasting effects emding
communities: through its impact on human capitabiawulation. We ask two related research questions.
First: does adult labor migration increase or rediatal human capital attained by the next germrati
The answer to this question is not obvious. Whilgremt remittances can relax credit constraints and
enable families to send kids to school, migratioegibilities could incentivize kids to stay in soho
(brain gain) or to drop out (Gibson, McKenzie aritirBan 2011; McKenzie and Rapoport 2011). And,
in settings where child labor is prevalent, ahies¢ase in most of Africa, losing a working-agedlad
even temporarily may crowd out schooling by inciegishe demand for child labor. Whether this crowd
out occurs depends to some extent on how valualillren are in production, or how substitutableythe
are for adult labor. To investigate whether circlddor migration can crowd out schooling, we ask a
second question: Do the long run impacts of labigration depend on local technologies of production

that provide different outside options for child k@

We use the historical experience of Malawi to ansvese questions by estimating the net effects of
circular labor migration on human capital accumatain rural sending communities. Malawi is one of
many labor reservoirs that supplied unskilled nvedekers to the South African mines through much of
the twentieth century. By 1977, one in five aduéimiad ever worked abroad. We study the effects of
large circular migration shocks generated by twenévin this country. In 1967, a new labor treaty
between Malawi and South Africa removed a bindatzpt quota and opened the way for a 300%
increase in the flow of Malawians to South Africames. Access to these foreign jobs was halted afte
mining plane crash in April 1974 killed a groupMé&lawian miners. The crash precipitated a four-year

ban on all mine labor migration, leading to the iethate return of over a hundred thousand men. We us



both sides of this natural experiment to tester et effect of this migration on human capital
attainment, and to understand more generally teethat local agricultural production technologieay

play in determining the net effect of this migratio

To identify long run impacts on education, we cormapdifferences in human capital accumulation across
areas facing plausibly exogenous and differentiatsof accessing these mine jobs between colhadts t
are age eligible and age ineligible for primaryauibetween 1967 and 1977. We use the location of
mine recruiting stations as a pre-determined measfudifferences in the costs of labor migratiange
they were established long before the 1967 laleatyrand 1974 labor ban. We analyze the periods of
labor expansion and labor contraction separat&lgeghey entail different combinations of shodkatt
could have different impacts on education. In tadyeperiod, a surge in labor migration entailedrgh
reductions in local male labor supplies and lardl@ws of remittances. During the labor ban period,
returning migrants increased local labor supplies larought with them their accumulated earnings.
While labor migration income flowed back to rurahidwi in both periods, migrants were missing in the
first period and present in the second period. Wamine differences in the education impacts between
these two periods to shed some light on the meshemihrough which labor migration affects sending
communities. We then estimate difference-in-diffees regressions separately for estate and naie-esta
districts to provide further evidence that circdiyor migration has different impacts on sending
communities depending on whether children haveigditgptions for work.

We collect and digitize Census data from 1977 amdbine it with the 1998 Census to measure
completed education outcomes among adults. A gabatntage of using Census data is that we can
accurately measure migration prevalence at theditvel, something that is often difficult toptare in
household surveys (De Brauw, Mueller and Lee 2042 .also collect and digitize administrative data o
the location of historic mining recruiting statiotwsprovide district-level variation in exposurethe

rapid expansion and contraction of foreign emplaynad earnings. Being proximate to a recruiting
station substantially lowers migration costs, amdsivow that this proximity predicts significantligher
flows of men out of a district between 1967 and7l9¥aving more recruiting stations in a districpiias
a lower cost of migration, which is the main sgatiiation used in the analysis. Our identificatio
assumptions are that there are no contemporanbouokssto education in either recruiting or non-
recruiting areas, and that in the absence of ttiéfeeential migration shocks, cohort trends in
educational attainment would be the same acrogsctigwe show they are in the pre-period). We
control for many observable and unobservable canfets across recruiting and non-recruiting disrict
using historic and geographic control variable$ tioaild have affected historical station placemgatyd

terms interacted with baseline historic variabtistrict fixed effects and region-specific trends.



We show that in the space of ten years, exposurertimg employment shocks enabled districts with
recruiting stations to overtake districts withoetnuiting stations in their total amount of eduaadil
attainment, with long-lasting effects. The maisulés suggest that greater exposure to this inferra
labor migration contributed to a 3.4 to 5.2% gaindtal years of education and a 2.1to 3.1% iner@as
any primary schooling attendance. These primargaoénrollment effects account for up to one fidth

the total increase in enrollment rates between H96i71978.

To translate our reduced form estimates of thealaffect of district-level exposure to these labor
migration shocks into human capital effects gemeraty additional migrant workers, we pursue an
instrumental variables (IV) strategy. We measueediiange in migrant flows between 1967 and 1977 at
the district level, and instrument for these fldivéeracted with cohort eligibility dummies) usittie
number of recruiting stations in a district (inteted with eligibility dummies). The IV estimategggest
even larger impacts of labor migration on distlestel education outcomes in the long run. For a 1%
increase in labor migrations, education increagdselween 1 and 1.5 years, which is a 40 to 50%
increase relative to mean levels of schooling. Reswe similarly large for primary school enrolrhen
Because we estimate effects at the district leaghér than household level), these results inchrge
spillovers from migrant to non-migrant householdthim the district. Our back-of-the-envelope estiena
of the migrant income elasticity of education letween 0.2 and 0.3.

Several pieces of evidence suggest that theserlomignpacts of circular migration on educationtod t
next generation are muted when there are moredeutgitions for children to work. First, we find thiae
positive effect for cohorts eligible for primaryteml during the labor expansion, when men are missi
from local labor markets, is significantly smaltean the impacts for cohorts eligible during thgokaban
years, when repatriated migrants collected theitiegs at home. Second, we find that the effects on
education are significantly larger in non-estatdritits than in estate districts, in both periddsese non-
estate districts offer fewer viable alternativesdbool for children compared with estate distnaltere
kids had the opportunity to produce export cropgstate plantations. An important implication cégh
results is that the long run benefits of short kirgular labor migration depend on the technolofyy

production of the local economy, and in particulae local shadow value of child time.

Malawi provides an advantageous setting for dealiitly the twin challenges of identification and aat
quality in migration research. First, there isyoalsingle selection problem to consider, sincg adult
men, not households, could move to South Africdb$6Gmn, Mckenzie and Stillman 2011). Second,
migrants were required to return home after twayy@ad required to have up to two thirds of their

earnings diverted into deferred pay. We can theedfe sure that flows of capital back to rural aneare



substantial and that the large majority of remitesnwere exogenously determined by the rules of the
mine labor contract rather than by migrant motiteesemit. Third, we compare outcomes across distric
with historically different and plausibly exogenacarscess to mine jobs through recruiting stations.
Although labor migration to South Africa was imgort in all districts (as we will show), proximity &
mine recruiting station substantially reduced tbstg of migrating from Malawi as we explain in $ect
3. A fourth benefit of our approach is that usifi®% Census data allows us to estimate the effécts o
migration on entire districts, capturing any spilos across migrant and non-migrant householdmgris
from remittance sharing across households, loc#iptier effects of migrant spending, and general
equilibrium effects of migration shocks on localges.

Our paper contributes to several literatures. Fivsetcontribute to a child labor literature thatdees on
understanding how local economic shocks crowd pat@wvd in schooling (Edmonds 2009). This
literature generally finds that in the wake of siory income shocks that change the value of ohild
time, child labor increases and enrollment faliscontrast, shocks to wealth or permanent incorlise ra
investments in schooling and reduce child labonf&ids and Schady 2012, Kruger 2007, Kruger et al
2012). Because earnings from labor migration masg ftmmponents of both transitory and permanent
income shocks, and because adult labor migratiahmest never the source of income shocks in child
labor studies, it is difficult to predict what shdinappen to human capital in response to cirdalzor
migration. We provide new evidence that even when ado move away, replacement income in the form
of remittances or deferred pay does improve edutatiitcomes, but to a lesser extent when children
have outside options.

Second, we provide new results that contributeredaively small literature on circular labor magjon
that almost never focuses on African countries,iasgldom able to measure long run impacts of such
migration. Existing research provides mixed evidgeorn the human capital benefits of labor migration
(e.g. Antman 2012, Cox-Edwards and Ureta 2003, 2eB and Giles 2008, Gibson et al 2011,
McKenzie and Rapoport 2011, Theoharides 2013, Y2&@8), often measuring the short run impacts of
remittances in countries where child labor is EE®mon (e.g. the Philippines, El Salvador and
Mexico)? Longer run effects of labor migration flows at thistrict level have not been established. Yet,
despite very different outside options for childneMalawi, our estimate of the income elasticify o

educational attainment (0.2-0.3) falls squarelyveen the most credible estimates of this elastfoiy

2 Cox-Edwards and Ureta (2003, for El Salvador), &y &008, for the Philippines) and Theoharides (28d3the
Philippines) find that migrant remittances or migra flows increase education spending and outcoMe&enzie
and Rapoport (2011) show that Mexican adult migratd the US reduces schooling among Mexican youth.
Theoharides (2013) shows that labor migration dehsdnocks increase investments in private schodfinige
Philippines. Antman (2012) shows that the timingpafental migration to the US increases total efilucal
attainment of Mexican girls.



the literature (Yang 2008 estimates an elastidi}.44; Theoharides 2013 estimates a related eitgsif
0.17).

Third, the evidence from Malawi’s historical exmarce is relevant for a significant number of Africa
countries that were also part of South Africa’solakeservoir. During the colonial and early posiboal
periods, the South African Chamber of Mines reexularge numbers of men from Mozambique,
Zambia, Zimbabwe, Tanzania, Angola, Lesotho, Swadiland Botswana in addition to Malawi. Given
the scale of this circular migration, it is perhapsprising that there is so little evidence oneffects of
this mass migration on sending countfi€@ur results are also relevant for any low- incaoentry
experiencing substantial outflows of labor migraamsl inflows of remittances. To understand the
potential long run impacts of this migration on eafion, we argue it is essential to know more albizait
characteristics of local labor markets of sendiognmunities, specifically whether children have wds
opportunities to work. Additionally, abrupt cessas of foreign guest worker programs may have
unintended negative consequences for human capitadmes in contexts where the net effect of adult

labor migration is positive (e.g. as in Theoharid@es3).

We begin by setting out some facts about educatidfalawi and child labor during the pre- and post-
colonial period. To motivate our empirical strate§gction 3 presents the background to mine marati
from Malawi and local alternatives to migrationcten 4 sets out our data while Section 5 presthets
empirical strategy and addresses potential thteatalidity. Section 7 presents our results andiSe®

concludes.

2. Education and child labor in Malawi in historical context

Levels of human capital accumulation in Malawi lse, although they have been increasing over time.
Prior to independence in 1964, missionaries wespamsible for education and emphasized vocational
training above literacy. Consequently, less thanod%he population was literate in 1945. At
independence in 1964, enroliment of school-ageldren was under 35%. Between 1959 and 1978
however, total student enrollment in primary schooteased by 30% (Heyneman 1980). These increases

occurred despite a lack of investment in primahost construction. The number of primary schoots di

* Lucas (1985) and Lucas (1987) are exceptions traisfon cross country comparisons to get at aggredfects
of this system. He notes that in the 1970s, 80%arking age males from Lesotho were employed ortfSou
African mines, as were 50% of men in Botswana &% In Mozambique.
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not increase between 1960 and 1983, the early 1990s, primary school enrollment hezivn to 50%
of the relevant age range (UNICEF: http://www.chifd.org/files/ESAR_Malawi.pdf).

Throughout our analysis period, cost was an impoanstraint to attending school. Average annual
school fees were the same across the country,rgitdhe early 1980s were around 2.75 Kwacha for
lower primary and 5.75 Kwacha for upper primaryaali Although these amounts appear low, the cost
of sending 3 children to school was around 12 %moédnnual wage. In addition, parents were resplansib
for other expenditures such as textbooks, exebms&s, writing materials and school uniforms
(Heyneman 1980). Following the introduction of wersal free primary education in 1994, enrollment
increased by 50%, indicating that school fees hdded been a substantial impediment to enroliment
(World Bank and UNICEF 2009). Table 1 shows thepprtion of children aged 10 — 19 enrolled in
school in 1977 —the only year for which we can pata these rates. At the national level almost 4df %
these children were enrolled in school that yeher& is however significant variation in school
enrolment rates by district; the enrolment ratéIBNELA districts was substantially higher (45%)rha
that in non-WENELA districts (31%).

Apart from the direct costs of education, childeeoutside options and obligations also played &irol
the demand for education between 1950 and 199ble Tlalso shows the alternatives children had with
respect to the use of their time. Apart from attegadchool, children could work on family farms aigi
subsistence farmingn(imi), in the household, or for other farmers or lando including owners of
estates producing tea and tobacco for export. Qoluwf panel A of the table shows that rates dfdchi
labor in 1977 — again, the only year for which ve@ compute these rates — were indeed high. Around
four in ten children aged 10 to 19 were workinggay for someone else, working without pay on fgmil
farms, or working in home production. Furthermavhijle there is no variation in the rates of home
production across districts (13 %), we see sulisiarariation in the share of children working ades

the home across WENELA (25 %) and non-WENELA (34disjricts in 1977.

In panels B and C we investigate the origins os¢hemployment differences. One of the main factors
distinguishing between high and low child labotttiiss is the presence of agricultural estates o)
crops for exporf.By the late 1970s, a third of all 10 to 19 yeaisdh estate districts were working and
this number is the same for both WENELA and non-VEEN districts (34 %). In contrast the share was

* There were just over 2,000 primary schools for&@0,000 enrollees in 1974, and only 18 high sthisothe
country (Malawi Ministry of Education 1977). Dateedrom Malawi’s Ministry of Education Annual Repg@f960,
p 37 Table 1) and Malawi’s Statistical Yearbook989p 57).

> Lower primary consists of the first four yearspoimary school, upper primary the next 4 years fi¢eyan 1980).
®In the next section, we discuss in more detaile@ution of these estates between 1950 and 1990.
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only 25% in non-estate districts with much lowempémyment in WENELA districts (22 %) than non-
WENELA districts (34 %). Strikingly, the non-WENEL@éistricts show the same child labor rates in
estate and non-estate districts (column 3). Theraieast two reasons for the high employmesrat
the estate districts. The first is that the retdonshild labor are higher on agricultural estatbere
children could expect to earn a higher wage raatbwhat children engaged in household or agricailt
chores on the family plot could expect to earn,clvhwas often nothing (Chirwa 1993). Girls were
employed as tea or tobacco leaf pickers, while lvgr® often involved in running errands and sending
messages to workers in different parts of the latgatations (Chirwa 1993). The second reasorais th
families who worked on these estates as tenantshmay required their children’s assistance without
pay, to meet landlord specified quotas. The shaddue of child labor on estates would thereforeehav
been high, especially when coupled with absentat adhles.

We exploit variation in migration incidence acrd8ENELA and non-WENELA districts in both estate
and non-estate districts to determine whether riiggraf males from these districts led to an inseen
educational attainment or whether it led to angase in children working as they substitute forsinig
males. A comparison of columns 2 and 3 in panaeda@®C suggests that in districts with easier adoess
migration and fewer alternative options for childréhe incidence of child labor was lower than in
districts where migration was more difficult (expled in the next section) and where children had
outside options. Note that these outside optioistexk because of the local technology of productm
were unrelated to the extent of migration. Furtiae, educational enrolment mirrors this result.
Enrolment is substantially higher in high migratigm outside option districts than it is in high
migration-more outside option districts, at 47 dmpared with 39 %. In contrast the school enrolment
rate in low migration districts is the same regesdlof the availability of outside options at am@2 %.
Table 1 provides merely one snapshot in time arddmresults that follow we investigate whetherglon
run differences in education outcomes between WEN&hd non-WENELA districts depend on the
local technology of production.

3. Labor Migration from Malawi: Background and Context

Malawi is today one of the poorest and most densehulated countries in Africa and the world. Over
half of the population lives in poverty, commensenaith its 178 (out of 186) ranking on the Human
Development Index (United Nations Human Developniegyort, 2013). The agricultural sector
currently employs around half of the labor force &% of the population lives in rural areas. Malaw

central location in southern Africa, high populatidensities, lack of natural resources, and few non



agricultural economic opportunities have all cdnited to the historical importance of labor exports

this country's economic profile.

The bureaucratic infrastructure for labor expogd hlready been established early in the coloriabg
and our analysis takes advantage of massive agelyannexpected fluctuations in these labor export
flows and concomitant remittances in the post-dalgmeriod. To motivate our empirical strategy, the
next sections describe the early establishmertteofitine labor recruitment system in Malawi, therseu
of shocks to labor exports between 1950 and 19890Dttee relative importance of earnings from mine
work versus domestic earnings opportunities duttiregperiod.

Circular labor migration from Malawi and labor migtion shocks

Throughout the twentieth century, Malawians tookeamage of employment opportunities on Rhodesian
farms and South African mines to boost local inceniBy mid-century, labor recruitment to both
destination countries had become institutionalidéek South African mining industry established a
physical presence in Malawi, opening and operadingtwork of recruiting stations by 1937. These
stations were run by the Witwatersrand Native Lal#gency (WNLA, or WENELA), the mining
industry’s centralized labor recruitment organiaatihat coordinated all recruitment activities aesof
South Africa (Crush et al. 1991, pg40; Jeeves 1987)

The centralized and highly bureaucratic proced@ireauitment of foreign labor allowed the mines to
maintain a uniform wage across the industry theesitoginating labor competition within the industty.
Colonial Malawi (then Nyasaland) benefited fronsthystem because WENELA agreements required
mines to defer a large fraction of workers’ pay aedd it directly to Malawi, from where workers twbu
withdraw their wage upon return. By setting up #ystem of circular labor migration, the government
could be certain that a large share of incomeseelaabroad were spent in Malawi, and that labor

resources would not be forever lost to the country.

"WNLA, or WENELA, merged with the Native Recruitnigborporation, NRC, in 1977 to form The Employment
Bureau of Africa or TEBA. Many of the decisions abarhere and when to set up recruiting practicesoirthern
Africa in the first half of the 1900s were speandediby the mining industry’s “labor czar”, Willia@emmill
(Jeeves 1987). Gemmiill presided over the exparefi®dENELA into colonial Malawi during the 1930satime
when local agriculture was struggling with the Grieapression and the collapse of tobacco price<fisicken
2012, Jeeves 1987).

¥ Wilson (1972) and Lucas (1985) provide accountsarf the WENELA and the NRC operated as labor
monopsonists in the colonies, keeping wages imithestry low by hiring workers from Mozambique, Nugrn and
Southern Rhodesia, Nyasaland, Lesotho, Swazilaazania, Angola, Botswana as well as South Africa.
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Between 1950 and 1990, migrant labor from Malawstaith Africa’s gold mines rose from just over
10,000 men per year to a high of 120,000 men par, yad back down to almost zero (see FigureTd).
put these numbers in perspective, at the pealbof kaigration, around 20% of the adult male popaiat
was missing from the country. By 1977, one in fagilt males had ever worked abroad. Most of these
mineworkers were engaged on two-year contract;, ahich they had to return home. Workers could
reengage for subsequent contracts after spending 8me at home (Wilson 1972, pg 68, Prothero 1974
and Lucas 1985). Labor migration was therefore lisighevalent (we show below that almost all diggic

experienced some of this migration), circular, Eomd)-term rather than seasonal.

Until 1967, national labor recruitment agreemeasdricted the number of workers WENELA could
recruit from Nyasaland to a few thousand workersypar. These restrictions were lobbied for by
European plantation owners in Nyasaland and infgontRhodesia (Zimbabwe) as a way to protect
access to a cheap source of labor (Paton 199%;ptpdves 1987).Between 1946 and 1959, the
WENELA quota increased from 8,500 men to 20,000,mdtich represented a relatively small (around
2%) share of the target population of working agdes (Coleman 1972, Chirwa, 1992). However, by the
1960s opportunities for employment in Southern Ris@abegan to decline due to circumstances in that
country (Clarke 1977, p. 31-32, Paton 1995, p48yand in 1967, Malawi’'s President Banda signed a
new agreement with WENELA removing all quotas arrugment of Malawian workers (Treaty Series
No. 10/1967). Figure 1 shows the sudden 300% isere@athe number of workers recruited by WENELA

in the seven years following the new agreement.

This massive increase in employment constitutedgelpositive income shock to the country. The 1967
labor agreement also required WENELA to withhold tiwirds of miner wages until the miners’ return to
Malawi. This fact will be important for interpretirour results, because it means we can be suratthat
least two thirds of earnings were returned to semdommunities. Moreover, since miners themselves
did not choose the value of their deferred paydw@ot need to be concerned with the usual endigene
problems associated with migrant remittance chdic&é967, the value of deferred pay and remittances
paid by WENELA was K2.114 million (Malawi StatissicYearbook 1972, Table 7.9) and 16,907 miners

returned from Malawi that year. If we conservatjvabsume that voluntary remittances are zero, ttihen

° Prior to the 1950s, migrant labor from Malawi tbd@esia was also prevalent. However, the numbereof

leaving for Rhodesia never reached the numbersatimgrto South Africa; the system of recruitmentl a@mittance
flows was never as centralized or organized as# for WENELA; and by the early 1960s, most of the
employment in Rhodesian agriculture had dried up.

' The Southern Rhodesian government forced WENEL#estrict the amount of workers WENELA would recruit
from Nyasaland (Jeeves 1987). This restriction ieethin place until Southern Rhodesia reduceckitance on the
Nyasaland labor supply (Clarke 1977).

10



total amount of income that a family could havesireed from a miner returning from a two-year cocitra
would have been about 342.71 Kwacha.

The labor expansion came to an abrupt halt in A@14, when a WENELA plane transporting miners
back to Malawi crashed, killing 74 Malawian mindrsresponse, President Banda rescinded the labor
agreement, banned WENELA recruiting, and recalleilalawian migrant workers (Lucas 1985; Chirwa
1996). Between 1974 and 1977, mine employmentfalnatically (see Figure 1) from a high of over
120,000 men to zero. The initiation of the ban ikedaa lump sum payout of deferred pay earningsfior
returning miners, after which, this source of ineoearning opportunity would have been shut off for
potential miners. WENELA recruiters were allowedestart operations in Malawi in 1977, but
employment levels for Malawians never returned3@Qllevels. The South African mines had turned
their strategy of recruitment inwards, substitutiocal labor for what they saw as unreliable foneig
supplies (Crush 1986; Crush et al 1991, pg 129jd#taR015).

The unanticipated rise in external labor demanchfi®67 to 1974 and sharp fall from 1974 to 1977
constitute the two sides of our natural experim€&he periods before 1967 and after 1977 represent
relatively stable periods of labor demand (or misiof slow growth in labor demand) from the foreign
mining sector. In the empirical methods sectiondescribe how the periods before and after the
employment shocks define our comparison cohorts.

While mine wages may well have been attractive &davian farmers, labor migration was still costly.
By 1937 WENELA was well established throughout Nyfaed with recruiting stations set up in many
districts across the country. We have collecteddigitized administrative data on the locationtuge
WENELA stations as of 1937 and show their prevadeaross the country in Figure 2. The red hatched
areas in the figure represent sub-districts thdteh®/ENELA station; the white areas show sub-ditstri
without a WENELA station; and the thick black barsleepresent district boundaries. Each of the three

geographical regions had some access to a WENEt#st

However, the logistics of getting access to a ngjrfigb were neither simple nor costless. The proaedu
for getting from Malawi to South Africa involved masteps? A man needed to obtain official
verification of no outstanding tax obligations fréhe local chief; then he needed to get similaraygd
from the local tax authority; following which hedo travel to a WENELA recruiting station. At the

station, he had to pass a medical examination (yneégarding a minimum weight requirement) and get

1 Authors’ calculations using mine wages, numbemifers and total monies sent back to Malawi.
2 This section draws on original colonial documeetsieved at Malawi’s National Archives, includi@pvernor's
Memorandum on Labor Migrancy in Malawi (1956) amdvncial Office Memo (December 7 1961).
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‘attested’ (approved for travel), after which hdivkred the attestation documents back to the local
district officer for processing of his foreign tel\documents. The final step involved going bacthto
WENELA station to await transportation to a main MELA depot for transfer to South Africa (Prothero
1974). The costs associated with signing up forerminrk were therefore not negligible. They alsdadr
depending on the distance to the nearest WENELAIitawy station.

We use this spatial variation in the number of WENEtations in a district as our proxy for (lower)
labor migration costs that are exogenous to indifisl and plausibly exogenous to the district,
conditional on a set of baseline control variabiigs. postpone a discussion of location choice for
WENELA recruiting stations to Section 4, but noténthat the time these decisions were being nmade i
the late 1920s and early 1930s, there would hage been little available hard data to influences¢he
choices. Most likely, location placement decisiarese made after simple visual inspection of the

potential of these areas for recruitifig.
Alternatives to labor migration: Employment in Mafia

Our discussion of labor migration has so far igdatemestic economic opportunities for Malawians. To
understand how mass circular migration of adultetabor along with related flows of remittance
income could have affected educational investmeintildren, we next describe the changing condéxt

local economic opportunities in rural Malawi betwel©50 and 1990.

As early as the 1940s and 1950s, the attractionigfating to work on the South African mines was
strong. The domestic economy had always been switil few perceived opportunities for growth, and
despite several attempts to develop large estabelsiging cash crops for export (first by the cadbni
government, and then taken over by the post-indispere Banda government), wages in the local

economy were always far below what workers courd ea the mines.

Malawians remaining at home had essentially tmeenecessarily mutually exclusive, options for kvor
in the agricultural sector. Workers could work ¥aeges on the large tea, tobacco, cotton and sugar
estates, or as visiting tenants on these farms.r&mgaining income earners were absorbed into the

peasant smallholding sector (Christiansen and K$882) where they also grew cash crops for export,

Y Jeeves (1987) describes this process: “As earla8, the Chamber (of Mines) began to lay its pfans
expansion into the north. In that year, WENELA sem¢ of its senior employees on tour into the tzasbesi.
Travelling by auto, rail and ferry, P. Neergaardl $mge areas of Nyasaland, Northern Rhodesia, Tafiigaand
northern Mozambique. He returned with glowing répon the labour potential of these areas andabe with
which WENELA could establish itself in them.”
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food crops to sell to estate laborers and visitérgants who had no time or land to cultivate thain
food.

Under Banda the agricultural estate sector grewstankially, underpinning Malawi’'s 6% annual growth
rate from the late 1960s to the late 1970s.Employrae these estates also increased, howeverdtis n
clear how opportunities for local employment anhieswages would have changed the prevalence of
labor migration to South Africa (Weyl 1981, Chind897). Although it is possible that Banda wanted to
stem the tide of migration to support the growtlthaf estate sector, the timing initiated by theloravas
clearly unexpected:

Estate wage-workers typically earned more thatingstenants and smallholders (Chirwa 1997).
Average annual earnings on local estates werelQdatha in 1968 rising to 112 Kwacha in 1973 and to
126.80 Kwacha in 1974 (Pryor and Chipeta 1990).contrast, average miner earnings were at least
twice as much as the average agricultural wagkeate 1960s. Miners could earn 183 Kwacha per yea
in 1966 (Wilson 1972, pg 46) and this grew to 3%&a¢ha in 1974 (Crush et al 1991, pg. 19). Mine
earnings were therefore always significantly higiman they would have been relative to working nn a
estate farm in Malawi (Chirwa 1997). Despite thevgh of the estate sector immediately after
independence and the opportunities for wage empmaym@and tenancy status, the low wages, the
challenges associated with being a visiting tereamd, the lack of growth in the small holding sedal
many men to continue to seek employment with WENELA

4. Data and descriptive statistics

To analyze impacts of labor migration on humantedpitainment, we collect and assemble data from
several sources. We use both district level andithaal level census data on human capital attaimtme
and migration histories which we digitize as wallaachival records on the location of WENELA
stations. We supplement this data with data frorroua years of the Malawian Statistical Yearbooks.
We briefly outline key features of our data in théction and highlight some of the variation in ratgpn
flows that we will use in our analysis. The Datap&pdix contains further details on sample and bégia

construction.

Our census data are from the complete 1977 and @@@8ation Census’ of Malawi and cover 24
districts across all three regions (North, Cerdrad Southern regions). Average population in aidist

across the period is about 225,000. The 1998 Caesswsnprised of individual level data while therZ9

14 Certainly the South African Chamber of Mines AnifiRaport of 1973 did not note any concerns wittardgo
existing labor recruiting practices (Chamber of 8rAnnual Report 1973; Paton 1995, pg 54).
5In 1974 K1 (Malawian Kwacha) was worth USD1.22
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data are aggregated to district-cohort-sex leve.ddllapse the 1998 data to the same district—taleor
group and match these to the 1977 data, restrittimgample to adults ages 20 to 49 (in five-yger a
groups) in the 1998 data and 20 to 44 in the 1@f&.dBecause life expectancy in Malawi was only 46
years in the late 1990s (http://www.theglobalecopaam/Malawi/Life_expectancy/), we are concerned
about mortality selection at these upper ages.N\iefore use the 1977 Census data to construct a
synthetic older cohort of adults, using those af@th 44 in 1977 to represent the 41 to 65 year old
cohorts in 1998. We define which cohorts were diggbée for primary school during the labor expansi

years and during the labor contraction years inengietail in the next section.

To proxy for the costs of getting access to minekvilm South Africa, we collect data from adminisive
records on the location of WENELA recruiting staggrior to 1937. In our analysis, we use the remb
of WENELA stations in the district (results are ganif we use an indicator for at least one WENELA
station in the district). Importantly, there areméting stations across the length of the courstoywe can
make comparisons across exposed and non-exposedscalithin regions and within districts. This
allows us to create better counterfactuals by odlimtg for differences in outcomes that might arise

because economic alternatives to mining differ sxtarge districts and larger regions.

Although the locations of WENELA stations set upddefore the period of analysis provide us with a
good pre-existing measure of differential migratimsts, it is still useful to get some insight ifdotors
that might have been driving placement and thalkdcoe potential confounders in our analysis. T&ble
presents correlations between WENELA stationsetthtrict level and a range of historical and
geographic variables. We use the number of WENBE{afians in the district as the outcome.
Interestingly, log population density measured981Lis negatively correlated with WENELA stations a
the district level (although not significantly sorost cases). This could be because mine recuire
unwilling to compete for male labor in areas whagecultural opportunities offered good outsidei@ps
(i.e. where there were initially high densitiegpofpulation on fertile land). Certainly, we see some
evidence of this in the negative coefficient onéstate dummy: in districts that have large te@loaicco
plantations later in the period, the chances ofritas WENELA station in 1937 are lower (although
never significantly so). Districts at higher aldti(i.e. more likely to be free of malaria) andriiss in

the Central region are more likely to have a WENHLt#tion, although these relationships are notydwa
significant. Notably, the level of literacy withandistrict does not appear to be a predictor ofdbation

of a WENELA station. The implication is that thenimg industry did not place additional value ondloc
levels of human capital. Overall, Table 2 suggtsisthere is very little historical and geographic
correlation with the 1937 placement of the WENEIltAtions.
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Our identification strategy rests on comparing oates across different cohorts from locations facing
substantially different costs of signing up for miwork. These costs of signing up are proxied fothie
presence of a local WENELA station. Table 3 prosideidence that the number of WENELA stations in
a district predicts substantially higher labor oiggration. The first four columns show results fram
regression of the log of the number of men who meworking abroad between Census 1967 and Census
1977 on the number of WENELA stations in the di$iWENELA region fixed effects, historical

literacy and population density, and an indicatwrthe presence of an agricultural estate in thiidi as
well as the interaction of estate districts with MEELA districts. Exposure to one additional WENELA
station in the district significantly raises thevl of labor migrants by 8.1%. It is important taebere

that education levels within a district as measimgthe local literacy rate in 1945 are not sigrafit
predictors of outmigration. If anything, higheetfiacy rates suggest lower rates of migratiofhe

second set of columns confirms this relationshipafmodified outcome, measuring the change in numbe
of migrants per household at the district levellsstn 1967 and 1977. In the next section, we explain
how we use this spatial variation in access to miokk to distinguish between districts with highrsies

low exposure to the 1967 labor treaty and the 18@dr ban.

Table 4 presents summary statistics for outcomecanttol variables at the five-year district-cohseix
level in Panel A and for historical and geograpragables at the district level in Panel B. Muctthod

data for Panel B comes from newly digitized histariCensus data (from Census 1931, 1945, 1966 and
1977). We present means for the full sample andifdricts with and without a WENELA recruiting
station along with the value of the difference in means.

Panel A shows that 63% of districts have at leastWENELA station and the average number of
stations per district is 2.8. The fraction of cabaligible for primary school in either perioddain each

of the younger and older comparison cohorts isroald across WENELA and non-WENELA areas.

The middle part of Panel A gives an indicationtad tery low levels of education among adults in our
sample. Average schooling among adults aged 28 {actoss eligible and ineligible cohorts) is 2.56
years. Average education is 2.85 years in WENELle&siand only 2.08 years in non-WENELA areas;
the share of adults who have ever been to prinergd is 45% in WENELA areas and only 35% in non-
WENELA areas. Both of these differences are stripsignificantly different than zero.

18 Importantly, although the coefficient on the WENEEstate district interaction term is fairly largéaere are no
significant differences in the differential flow pfigrants out of WENELA and non-WENELA districtsrass estate
and non-estate areas. If anything, migration fratate districts with WENELA stations is higher.
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In Panel B of Table 4, we see some differencesdetWVENELA and non-WENELA areas. In
WENELA areas, a higher fraction of men report everking aboard by 1977 (37%). However, the share
of men in non-WENELA areas who have ever workedatbis also high (31%). Population density in
1931 is significantly lower in WENELA districts anlde fraction of districts with a tea or tobacctas

is higher among WENELA districts than among non-VEEX districts, although not significantly so.

The last part of this table gives us some ideaoof lncal economic opportunities differed acrossare
Using variables constructed from the 1966 Censassee that men are more likely to be working for a
wage in 1966 in non-WENELA areas, and are mordlit@report not earning any wage in 1966 in the
WENELA areas (earning a wage could include selflegipent on own farm, and unemployment). Rates
of wage work in farming are similar in both areagh men more likely to work in non-farm sectors &
wage in the non-WENELA areas. In the face of sufferénces in economic opportunities at the distric

level, it will be particularly important to contrédr district fixed effects in our analysis.

5. Empirical Strategy

Our aim is to estimate the long run impacts of atign on the intensive margin of the next genenatio
educational attainment (total years of schoolingjaed) as well as on the extensive margin (anpany
school attained). These are relevant margins josadent for Malawi during this period, when there
were only 50 government secondary schools acressaintry. Primary education up to around four
years of schooling, equivalent to the level of fiimtal literacy, is also important since it is likéo have

positive returns in agriculture (Appleton 2000; feosand Rosenzweig 1996).

Our identification strategy exploits variation ihildhood exposure to mine labor migration shocks
induced by external labor shocks interacting wittritt-specific migration costs. Migration coste a
proxied for by access to WENELA stations as shawhigure 2. Figure 3 illustrates the variation in
childhood exposure to the external labor shockddiining eligibility for primary school enroliment
across cohorts. We construct five-year birth cahfot adults who are between the ages of 20 and 65
1998 and have therefore completed whatever priselgoling they are likely to get. We define four
cohorts: the oldest cohort born between 1933 aB@ itoo old for primary school by the start o th
labor shock period, 1967. This group ranges infema 14 to 34 in 1967. The youngest adult cohamts a
born between 1974 and 1978, and hence are too yourgeligible for primary school between 1967
and 1997. The eldest in this cohort is only threary old in 1977. These youngest and oldest cohorts
together constitute the ineligible group for muélvor analysis, although we split them apart in
presenting some of our results.
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The two middle groups in Figure 3 are our two éligicohorts. The group born between 1954 and 1963
is eligible for primary school during the early tatexpansion period: they are aged 4 to 13 in 196&.
group born between 1964 and 1973 is eligible fanary school during the labor contraction periagl, a
they are all under the age of 10 in 1974. Defirgligibility using the five-year bins introduces sem
fuzziness into the treatment assignment. Altholghcontrol group of ineligibles was clearly nogidie

for primary school during the 1967 to 1977 periook, everyone who was eligible was exposed for the
same length of time during the labor shock yealnss Toarse definition of cohort eligibility likely

attenuates our estimates of the effects of mignaiioeducation.
We estimate the following empirical model:

¥,cq= o+ BEligible67-73: WENELA, +BZEligible74-7 7" WENELA, + BEligible67-73s+
BElQible74-77sy+ BWENELA + Gq 7+Xad y+ g+ &sa (1)

whereY,, is average years of schooling attained or share dfsagith any primary school by district-
cohort-sex cellEligible67-73andEligible74-77arebinary variables denoting age-eligibility for prifga
school during each period of the labor shock y&a6¥ to 1977 as illustrated in Figure 2, &MENELA
is a count variable of the number of recruitingistes in the district by 1937G4 contains district-
specific historical variables and the interactiénhese variables with a linear trend term: thedbg
historical population density measured in 1931 thedshare of literate adults in 19%5;is a set of

demographic controls (age group and sex)And a district fixed effect.

The main parameters of interest in equation (1}taoee associated with the difference-in-differasnce
terms,Eligible67-73*WENELAandEligible74-77*WENELAB, andf3, capture the differential difference
in education gaps between age eligible and aggibiel cohorts in WENELA versus non-WENELA
districts, or specifically, between districts wittore versus fewer WENELA stationg). estimates the
education gap for cohorts eligible to be in schHmaiveen 1967 and 1973 across districts with more
versus fewer WENELA stations, controlling for tigigp among the older and younger age ineligible
cohorts. 3, estimates the education gap for cohorts eligibleetin school in the later period, between
1974 and 1977, across districts with more verswef®/ENELA stations, controlling for this gap among
age ineligible cohorts. Differences betwg&randf, tell us about the relative education impacts ef th

positive migration shock versus the labor ban.

Identification of3; andf, relies on district-level variation in the costsagtcessing mine jobs proxied by
the presence of historical WENELA recruiting stai@ombined with within-district level variation in

age eligibility of different cohorts. Of coursestiicts with different numbers of WENELA stationmy
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differ on dimensions other than exposure to theratign shocks, for example, they could be wealthier
districts, or have more schools, or more land dtivation. Using the ineligible cohorts allows tas
control for counterfactual differences in educadiicaitainment across WENELA and non-WENELA
districts. As with any difference-in-differencessdm, our identification assumption is that, coidial

on controls, non-WENELA districts should provideadid counterfactual for WENELA districts. We

will show parallel education pre-trends in the oldemparison cohorts to support this assumption.

Equation (1) contains several controls that furtimit concerns about confounding factors arisiraf
underlying unobservable and observable differebedseen districts and from short, sharp, confoundin
and differential shocks to the local economy. Sigeegraphy, agricultural conditions, weather and
population density vary much more down the lendtthe country and across regions and districts, we
eliminate many potentially confounding factors eoling for region and district level fixed effecto
make sure that our estimates are not driven bgdifitial trends across areas with baseline
characteristics, we control for interaction terrasaeen a linear trend and historical populationsdgrin
1931, historical literacy rates and region indiesat6 This strategy also addresses concerns about mean

reversion in education across districts.

Our identification strategy also relies on assuom#iof no differential changes in school supplyasr
WENELA districts: all of the effect comes from tbleanges in the demand-side. Since there was no
massive school expansion program established ipdbkindependence period (see Section 2), it is

unlikely that changes in schooling access couldazord the interpretation of our results.

One potential threat to validity of our resultssas because proximity to WENELA stations in chiloitho
(and henc&VENELA) could be mismeasured. Our data do not contadnmdition on birth district at the
individual level, so we cannot be sure that a pesscurrent district of residence is the distritiwhich

she went to school. To address this concerrnjseeinformation from the 1977 Census on the distige
and sex-specific prevalence of internal migratietween 1967 and 1977 to create bounds for our
education estimates in equation (1). Implementirge bounds does not change any of our main results
Web Appendix 2 further discusses how we implemigistihlounds analysis and the results of this

exercise.

Conditional on our identification assumptiofsandf, capture the causal effect of exposure to the

migration expansion and subsequent labor contractiodong-run average education. We treat these two

" For example, the Northern Region was the birttelafdformal schooling in Malawi (Heyneman 1980)gorally
established by missionaries. It is plausible thase different initial conditions with respect ttueation could
influence subsequent trends in education acrossneg
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periods separately because they entail a diffe@mtbination of shocks to the local district econoiny

the earlier period between 1967 and 1974, men maigoaSouth Africa in increasing numbers, send back
money in the form of remittances and collect caatdeferred payments when they circle back to Malaw
after their two-year contracts. During these siargemen are missing from the local economy, and
money flows back. 13<0, this implies thafor these yearthe negative substitution effect (SE) of
children for missing male workers outweighs theipasincome effect (IE) from increased migrant
earnings. Alternatively, i%,>0, the positive IE on educational investments doteimany crowd out of
education during the labor expansion years. Natlibcause we cannot know whether miners viewed
the labor expansion as signaling permanently nguorpnities to work in South Africa, the IE may be
driven by a combination of temporary positive sheakd from a permanent positive shock to lifetime

wealth.

In contrast, in the later period between April 18 1977, the missing men all return to rural Mala
almost overnight. Returning migrants bring homegrthccumulated deferred pay and other savings, and
the payout of this money occurs in 1974. Until ¢éinel of the labor ban period in 1977, children wawdd
longer need to substitute for missing male labivethe size of the earnings payouts to returning
migrants, the labor ban implied a large positivd tamporary shock to income, which should serve to
increase investments in education (as long as finlgde a normal good). However, if migrants viewed
the labor ban as a negative shock to permanentiecae might see lower educational attainment among
cohorts exposed to this labor contraction. Sineeetlis no SE in operation during the later perigdp
implies that the positive transitory shock to inebdominates any potentially negative impact throaigh

reduction in permanent income. The reverse isifr#e<0.

In the final part of our analysis, we test for #ige and signs ¢f, andg, across estate and non-estate
samples. This allows us to learn about how thesfietts of this labor migration differ depending on
whether kids had significant outside options forkvavailable to them at the time, based on local
technologies of production. As noted in sectioth®,tea, tobacco, sugar and cotton estates provided
children with more viable outside options for woBur hypothesis is that if there are any substihgi
between missing male labor and child workers, vaikhsee evidence of smaller net effects of ackess
South African mine work on the long run educaticatshinment of adults from estate districts, coragar

with adults in non-estate districts. We therefes ivhethef; estate<[1.non-estat@Nd B estate< 2, non-estate..

To aid interpretation of results, it is worth natitwo additional features of the empirical settirdig
migration from Malawi, and the implementation of alistrict-level measure of exposure in equation (1

First, because mine migration from Malawi is sovatent, no districts are completely untouched lgy th
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labor expansion and contraction. However, as Télsleows, districts with at least one WENELA station
experience a much larger increase in the numbereaf migrating abroad between 1967 and 1977, so we
can estimate the differential impact of additiomédjration (and return flows of men, and money) asro
high and low shock intensity districts.

Secondf; andf; capture the total impact of these migration shackthe district. This includes any
direct or indirect spillovers from migrant to norigrant household¥ Direct spillovers could occur if
migrants share earnings across households. Ingipélvers would arise from local multiplier eftsmf
returned income, or through general equilibrium evagpacts in the wake of departing and returning
migrants. Given the size of migrant flows from twintry as well as the average deferred pay amounts

collected by migrants upon return, many of thesiréct effects are likely, and could be very large.

To translate our reduced form estimates of thealaffect of district-level exposure to these labor
migration shocks into human capital effects gemeraly additional migrant workers, we pursue an
instrumental variables (IV) strategy and scaleresults using the following regression:

Y, sa= Qo+ a1Eligible67-73s4 ALnMigrants, + axEligible 74-7 754 ALnMigrants; + azEligible67-73sq +
a.Eligible74-77s4+ asALnMigrantsg + G4' K +Xas @+ Ty + ahsq (2)

To define the main treatment variables, we intetfaetcohort eligibility dummies with the changdag
number of male migrants at the district level betw&967 and 197 AnMigrants67-77).° We
constructdinMigrants67-74 by subtracting 1977 district-level data on the ktotmen in each district
who returned from working abroad since 1967 fror@6l8istrict-level data on the stock of adult men
working abroad in 1966. This difference measuras many additional migrants left and returned to
Malawi over the ten year period and varies onlthimcross-section. Since the labor ban was stilane
in 1977, we have a complete picture of migratiothatdistrict level. We instrument for these intei@n
terms usindeligible67-73*WENELAyandEligible73-74ss*WENELAy, All other controls are the same.
The exclusion restriction is that conditional omizols, the interaction of the district-lewMENELA and
the eligibility dummies only predicts the interactiof the migrant flow variable with the eligibiit
dummies. Estimates @f, andatell us: for 1% more labor migration during the skigears (which
means 1% more men leaving, and 1% more men ret)riow much more education do eligible cohorts
gain, controlling for differences in education aattes across high and low migrant shock districitsgus

ineligible cohorts.

18 Theoharides (2013) is one of the only other papersre aware of that captures this total impachigfation
shocks, including all spillovers from migrant tommigrant households.

19 We cannot use migrant flows in the early verstss feeriods, as we only have a measure of migraokstfrom
1966 and 1977 Census data, from which we gendratehtange in migrant flows measure at districtileve
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6. Empirical Results

i. Long run education effects of exposure to mine eynpént shocks

Table 5 presents our main difference-in-differermessilts for long run effects of exposure to ciacul
labor migration on the next generations’ humanteapitainment. The first four columns present ftssu
for years of education attained and the next folurans show results for the share of adults with an
primary schooling. For each outcome, we show restdm the raw difference-in-differences
comparisons without any controls, then include l@seand demographic controls as in equation (Bnt
include district fixed effects, and finally includegion-specific trends in our most comprehensive
specification. Robust standard errors are clustatéide district level and since there are onlgricts,

we report significance levels using the small sarhdistribution?p values for the test of equality Gf

andg; appear in the last line of the table.

Without any controls, we can see that educatiottainenent and any primary school enrolment is highe
among cohorts in WENELA districts eligible for prmy school during the labor expansion and during
the labor contraction periods. These effects ageland statistically significant. For each addisib
WENELA station, individuals eligible in the earlgod gain 0.1 more years of education and are 1.1
percentage points more likely to have ever beesthool. For each additional WENELA station,
individuals eligible in the later period gain 0.4®re years of education and are 1.7 percentagéspoin
more likely to have ever been to school. Educasaiso higher on average (by 0.06 of a year) &mhe
additional WENELA station in the district, and élitg cohorts have more education on average tt&an th

ineligible younger and older control cohorts.

Columns (2) to (4) show that adding in our setaftmls contributes a great deal to the variation i
outcomes. Even with these controls in the regragsiough, the impacts of exposure to the labor
migration shocks between 1967 and 1977 remainipesibbust, and significant. We briefly describe
magnitudes here for models with all controls (cahsd and 8), and postpone further interpretations t
the next section. For each additional WENELA statiothe district, cohorts eligible for school dgi

the expansion and contraction of mining employngaim an additional 0.089 to 0.135 years of edunatio
and are between 1.1 and 1.7 percentage pointslikeliyeto have ever been in primary school. These
estimates represent a 3.4 to 5.2% gain in totakyafaeducation and a 2.1 to 3.1% gain in the siitte
any primary school. For both outcomes, once altrotsmare included, we can reject tiftt 5, at the 5%

or 10% level p-values are 0.04 and 0.06 for total education &adeswith any primary school,

2 Relevantp-values are taken from thalistribution with degrees of freedom ranging fr@(when there are no
other controls in the regression) to 6 (when atitoals are included and the sample is restrictesbtate districts).
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respectively). Cohorts in WENELA districts exposedhe labor contraction gain significantly more
education than cohorts in WENELA districts exposethe labor expansion, controlling for educational

gains of similar cohorts in non-WENELA districts.

As noted in the previous section, internal migrati@tween childhood and adulthood could have led to
spurious relationship between measures of expdasurine employment shocks in childhood and
education outcomes measured in adulthood. Thiarticplarly the case if internal migrants have
substantially more, or less, education than theaaelevel of education of their origin and degtora
districts. Web Appendix 2 shows that our resulésrabust and still large and positive after accimgnt

for the two extreme types of composition effecigealr by internal migration.

Instead of using only two cohort dummies and ongrobgroup to measure education gaps between
eligible and ineligible cohorts across WENELA armhiWENELA areas, we can use the full range of
age groups across the 1977 and 1998 Census samjplestrate the long run human capital effects of
exposure to circular migration shocks. Figuresd @ashow how differential exposure to these mining
employment shocks enabled cohorts in WENELA ditstrio overtake exposed cohorts in non-WENELA
districts, permanently altering the long run lesehuman capital in WENELA districts.

Figure 4 presents coefficients from a regressiaotal years of education on nine age dummies fane
each of the five year cohorts between ages 20 4ndrtil the interaction of these dummies with the
number of WENELA stations in the district, contiad for gender, demographics and baseline controls,
district and region fixed effects. Vertical linesndarcate our treatment and comparison cohortse tioos
old for primary school in 1967 (ages 45 to 64 i®8p those eligible for primary school during thedr
expansion (ages 34 to 44 in 1998) and the labdraction (ages 25 to 34 in 1998), and those tomgou
for primary school before 1977 (ages 20 to 24 i88)9The black line in Figure 4 represents regogssi
adjusted education levels among cohorts from disteith the mean number of WENELA stations; the
dotted line represents regression-adjusted educkstiels among cohorts in districts with no WENELA

stations.

Several important features of the figure stand Binst, the trends in educational attainment aralfe

for the pre-1967 comparison cohorts and for thé-p®%7 cohorts. Second, education is increasimg ov
time in both WENELA and non-WENELA areas, with larigcreases beginning in the cohort eligible for
primary school in the 1967 to 1974 period (we exghji do not control for trend in this figure scethwe

can see the trend over time). To understand thredase in education from just over one year to &war
years in non-WENELA areas, we need to recall thaheon-WENELA districts were likely affected by
the expansion and contraction in foreign employmeoily to a lesser extent than WENELA districts.
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Our identification strategy relies on using WENEk#tions to isolatiarger migration flows in some
districts relative to others. The figure clearlpals how this greater exposure to the same empldymen
shocks enabled WENELA districts to overtake non-VEHEN districts in the accumulation of human
capital. While WENELA areas begin witbwer average education among the older cohorts reltdive
non-WENELA areas, WENELA areas start to overtakerage education levels in cohorts 40-44 years
and 35-39 years who are eligible for primary schosi as employment on the mines begins to expand.
Education levels in WENELA areas remain above etilucdevels in non-WENELA areas for the period

of labor contraction.

To better illustrate these cohort-specific charigahis education gap between WENELA and non-
WENELA areas, we plot the interaction term (i.e tifference between the two lines in Figure 4) by
five-year age cohort in Figure 5, along with coefide intervals for these differences. The blaak lin
clear shows education levels in the WENELA areastaking education levels in the non-WENELA
areas starting with the 40-44 year old cohort, @rdtinuing until the youngest cohort (age 20-24)ew
the differences are no longer statistically sigmifit. Together, Table 5 and Figures 4 and 5, shatir
the space of only ten years, exposure to mining@ment shocks and concomitant migrant remittances
enabled WENELA districts to overtake non-WENELAtdigs in their total amount of human capital,
with long-lasting effect. Even after mining labgpmrtunities disappeared in Malawi, districts thad
been most exposed to the labor shocks continuedést in higher levels of education in the youriges
cohorts, although no longer at increasing ratessactohorts.

ii. Discussion of magnitudes

Our evidence suggests that exposure to circular ladigration allowed rural communities with better
access to mining jobs to invest in education areftake communities with less access to mining jobs
terms of human capital accumulation. Districts vagtsy access to mine jobs continued to have cohorts
with higher levels of education, even after thesaéisn of migration. The difference-in-differences
results in Table 5 show that these long run edocaffects were large: exposure to the labor expans
increases total years of schooling among eligibleocts by about 0.089 years, while exposure to the
labor contraction raises total years of schoolipgb even larger 0.135 years. Adjustments occuoodin
extensive and intensive margins: kids going to sthtay in school for longer and there are more kid

going to school overall, as indicated by the insesia share of adults with any primary schoolinge3e

2L While it may be somewhat tempting to attributeiti@easing trends in education that start witha5et9 year
old cohorts as being the result of a post-indepecelexuberance, this reason cannot explaidifferencein
educational attainment across WENELA and non-WENELéas.
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positive primary school enrollment effects accdontbetween 13% and 20% of the total increase in

enroliment rates between 1967 and 1978.

To get a better sense of how many additional migrift Malawi during the labor expansion yearg] an
how these numbers translate into education impadtable 5, we can scale the reduced form diffezenc
in-differences results using the estimates from@ @bFrom Table 2, we know how the presence of a
recruiting station induced migration flows out dftdcts between 1967 and 1977. Without any other
controls, each WENELA station induces 8% more labigrants. From Table 5, we know that for each
additional WENELA station, total years of schoolisghigher among eligible cohorts by between 0d an
0.16 of a year, excluding other controls. Combirtimgse pieces of information, we can construct the
Wald estimate for the impact of labor migrationemtucation. In districts with 1% more labor migratio
total educational attainment increases by betwez® (D.1/0.08) and 2 (0.16/0.08) yeéts.

Table 6 does this re-scaling more formally, ushgihstrumental variables strategy in equatiorth{@)
controls for other potential confounders in a regien framework. For each outcome, we present IV
results including all demographic and district lex@ntrols, and then add results including regipeeific
trends. F-statistics from each of the first staggressions are over 11. Once all controls arediecluwe
estimate that for each 1% increase in migrantsstiat level, eligible cohorts gain between 1.G4®i

1.53 more years of education and are between hd.345 percentage points more likely to have ever
been to primary school. Compared with average $ewkéducation and enrolment, these effects trensla
into an increase in education of between 40 and, @0 an increase in any primary schooling of
between 25 and 35%. More children are going toalclamd more of them stay in for longer, in digiic

with more outmigration. These results are signiftca the 1% level.

Another way to think about these results is in ®ohthe number of households affected. Table 2
showed us that each additional WENELA station chtbe share of households with a migrant worker by
2.3%. In numbers, this represents an addition@QLidigrants across about 30,000 households. Now
suppose we assume assumption that all of thesatiolugains are generated through migrant
households only with no change in the educatidkidsf in non-migrant households. This implies that o

average, children in migrant households eligiblepfimary schooling between 1967 and 1973 atten 3.

22 Heyneman (1980, Table 3) provides national enmfitmumbers for Malawi in 1967 and 1978. We usesGgn
1977 data (Table 1, Population counts) to consthectotal number of children ages 5 to 19 inclesiveach of the
1966 and 1977 Census years. We estimate the preohopl enrollment rate in 1967 was approximat&62
rising to about 35% in 1978.

% This is not quite the Wald estimate, since thé ahobservation in Table 2 is the district, whiteTable 5 it is the
district-cohort-sex group.

24



more years of education (0.135/0.0233). Similarhildren in migrant households eligible for primary
schooling between 1974 and 1977 attain 5.7 monsyafaschooling (0.135/0.0233).

Clearly, these numbers are far too higher to beibkn and the assumption that migration of thidesc
has no spillover effects to non-migrant househ@dsiplausible. The return of remittances and netoei
deferred pay in lump sums several times larger &maual earnings would likely have had direct impac
on the local economy outside of migrant househasdpecially if families share resources within the
extended family network. Local multiplier effectsin the spending of this additional income as asl|
general equilibrium impacts on wages of left behirmatkers are another potential source of local
spillovers. This implies that labor migration ligedffected more children than those from migrant
households. While the coefficients on number ofuiting stations in Table 2 reflect how much
additional migration occurred in districts with erdNVENELA stations, these coefficients do not camtur
the percent change in individuals and householdsta by this migration. For this reason, we prefe
either the reduced form estimates of the impathisflabor migration, or the IV scaled results tteditus
how an entire district is affected by differengabwth in migrant flows due to recruiting station
placement. Both of these measures capture angagileffects of labor migration to non-migrant

households.

Because rural Malawi presents a very differentexirfor studying the effects of labor migration on
sending communities, it is useful to compare otimeges of the education effects to other estimiates
the literature. We can do this by computing a bafetie envelope estimate of the district-level imeo
elasticity of schooling. Note that because we estiina positive impact of exposure to the labor ban
period on long run human capit@$0), we treat this elasticity as a current incometaiy rather than
a permanent income elasticity. The income elagtafieducation is given by the percent change in
schooling divided by the percent change in incommbedistrict level. The IV estimates @f andas,,
divided by average education gives us the perdanige in years of education for a 1% increase in
migrants. If we assume that every returning mighaintg home at least two thirds of their mine eagsi
income through the deferred pay system, this isvatpnt to three times their annual income fronagst
work, or a doubling of income. Putting these twtineates together, we calculate an income elastifity
0.2 ((1.043/2.56)/2) during the labor expansiorryeamd a higher elasticity of 0.3 during the labor
contraction ((1.53/2.56)/2}.The greater we assume the return of earningsavasifrant workers, the
smaller these income elasticities become. Despitg different outside options for children in Malaw
our estimates fall squarely between the migratitendture’s most credible estimates of this income

% For the early period, the percent change in edutig 1.043/2.56, while the percent change in ineds 2,
giving an elasticity of (1.043/2.56)/2=0.17. Simitalculations apply to the later period.
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elasticity. For comparison: Yang (2008) estimateglasticity of school enrollment with respect to
remittance income in migrant households in theiftithes of 0.44, while Theoharides’ (2013) estirnate
the elasticity of high school enrollment with resip® average migrant labor demand shocks, alditein
Philippines of 0.17°

iii. Mechanisms

Both difference-in-differences results of Tablensl & results of Table 6 show that exposure toldler
expansion and labor contraction increased humaitatagtainment of children eligible for primary
schooling during the period. The positive estin@tg; implies that any positive income effects of this
labor migration dominate any potential negativessitition of child for adult labor. The positive
estimates of%, imply that workers did not treat the later laboniraction period as a negative shock to

permanent income.

For both the years of education outcomes and ihgapy school enrolment outcome, we can reject the
null thatf, andg; are the same at the 1%, 5% or 1% lepelglues range from 0.00 to 0.06). We also
find that 3> 3,>0: are statistically larger for cohorts’ eligiblerthg the labor contraction period, when
men have returned home. There are two possiblegpnetations for this difference. One possibilityhat
during the labor contraction period, the substitutffect is no longer in operation, since men have
returned home, while the income effect is presgnte men return home with deferred earnings and
savings. Under this interpretation, we could usedifference between our estimateg@péind, to back
out the size of the substitution effect when lainigration is expanding. An alternative interpredatis
that the amount of income returning to Malawi ie fivst period is smaller than that returning ie th
second period. Although total remittances and defepayments from miners are roughly the same in
both periods (ZAR46 million in the early period aB8R 50 million in the later period, Malawi
Statistical Yearbook 1975) per year this translatessmaller annual flows between 1967 and 1973.
Without district-disaggregated data on remittario®$ per year, we cannot rule out that less incime
returning to each district in Malawi during the ¢atexpansion.

Evidence from our final set of results is, howewipportive of a substitution effect operatinghia early

labor expansion period. We look at how our diffeesim-differences estimates vary across distridtis w

**Yang (2008) estimates an elasticity of educati@nsing with respect to remittance income of 0.5Biinsample
of Filipino migrant households. We use his reg@ssesults to estimate that an elasticity of enteht with respect
to remittance income of 0.44. Theoharides (2018)nases that for the average change in migrantrldemand
(0.12 percentage points), enroliment rises by gr2zgntage points, from a base of 56.8 percentaigéspdhis gives
an elasticity of 0.17 ((1.2/56.8)/0.12).
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more opportunities for child work versus fewer algsoptions. This exercise also helps us see what

factors mitigate the long run impacts of circulagration on educational attainment.

As Section 2 outlines, children in rural Malawi megve worked in the home, on the family farm, or on
estates. Especially in the case of estates, whaeant farmers were required to satisfy annual guafta
output to protect their land rights, the value ddiitional child labor would have been higher thamieas
without estates throughout the twentieth centurgyipling opportunities for kids to work during the
period. In particular, since the estate sectorlvaasning in the late 1960s and early 1970s, theevafu
child labor in these districts would have been dvigher during the time of the two migration shacks
Thus, we expect the effects of labor migration oman capital to depend on these differences ifl loca

agricultural production technology.

Table 7 shows just these relationships. We estinetgons of equation (1) using the district ledataset
from the combined 1977 and 1998 Census. We spliséimple into districts with and without large tea,
tobacco, sugar or cotton estatedll of the positive long run education effects estimate for eligible
cohorts in high exposure districts are driven biyaten in access to mine work among districts with
large agricultural estatéIn these districts, cohorts eligible for primaghsol between 1967 and 1977
have between 0.10 and 0.156 more years of educatiare between 1 and 1.5 percentage points more
likely to be in school. These estimates are laagd, statistically significant, and we can rej8gt 5, for

this non-estate sample at the 1% level.

In contrast, point estimates for the sample oftestestricts are smaller than for the non-estatepba.
We can, however, also reject the equality3ef 3, for the estate sample at the 5% leyeVdlue is 0.05).
Comparing across samples, we can rejectfhatus Finon-estardOF Years of education but not for primary

schooling, and we can reject thaksiaiz 5 nonestardOr bOth outcomesgy(values are 0.011 and 0.03).

These differential effects of exposure to mine emplent shocks on long run educational attainment in
estate and non-estate districts link up well wlith tross-sectional variation in rates of child fadeross
estate and non-estate districts that we say ineThbDur results indicate that where child labos Vess
valuable, (i.e. in non-estate districts), circlédyor migration and concomitant remittance flows
substantially increased investments in schoolingek# child labor was a potentially valuable inpuoi

production, and even possibly a substitute for imgsmale labor, the effects of this migration on

% See the Data Appendix for a discussion of how @find estate districts. Because of the coarserfehiso
measure, there is variation within estate distiiitthe prevalence of estate lands out of totatidtsagricultural
lands.

?" Recall from Table 3 that migration flows betwe@®7 and 1977 are not significantly different acresste and
non-estate districts.
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education are harder to discern, and much morechinitihe estate areas of the country. The general
lesson we draw from this evidence is that the le@athnology of production strongly influences the

effects that circular labor migration has on faeslleft behind.
7. Conclusions

We have used two waves of complete Census datalféaim and 1998 to show that the massive and
unanticipated expansion and contraction of emplayroéMalawian men on South African mines over a
ten-year period had lasting effects on human dagdzumulation of rural sending districts. Thiswne
evidence from Africa shows that the positive incoeffects of labor migration on the demand for
education outweigh any potential negative subsitutffects of this migration on the demand folathi
time in the labor market. However, labor migratias larger impacts on human capital when the local
technology of production provides fewer outsiddaps for child work. Said differently, a high shado
value of child work tends to mute the long run irctigaof labor migration on human capital accumutatio

of the next generation.

These results have broad relevance. Circular niggré considered one of the most immediate ways ou
of poverty for families, and potentially for whadending communities. Our paper uses newly digitized
Census data and administrative data on accesgtatioh opportunities to provide direct evidence on
one of the channels through which this migratiom gasitively impact the lives of those left behirtien

in contexts where child labor is highly prevaleggiven the centrality of human capital accumulafion

the development process, our results suggest ¢tigr lmccess to foreign work opportunities andifpre
incomes could enable poor, rural communities tatayfoundations for economic growth by investing i
the education of the next generation.
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Figure 1: Annual recruitment of Malawian miners to South African mines, 1950-1994
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Figure 1 shows number of Malawian workers recruited to work on mines in South Africa in each year,
1950-1994. The three dotted lines represent (from left to right) the initiation of the new recruiting
agreement in August 1967, the moratorium on migration to South Africa after the April 1974 Malawian
plane crash and the legal resumption of mine migration to South Africa in 1978.
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Figure 2 The spatial distribution of mine recruiting stations across Malawi
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Figure 2 shows district boundaries (thick black lines), sub-district/traditional
authority boundaries (thinner black lines) and the distribution of WNLA
recruiting stations established by 1937 (red hatched areas) across the country.
Malawi’s four cities are shown as black shaded areas.
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Figure 3: Treatment assignment: Primary school eligibility in labor shock years 1967 -1977
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Figure 3 shows how cohorts are determined to be eligible and ineligible for primary school during the labor shock
years, 1967 to 1977. The horizonal axis shows year of birth, the vertical axis shows the range of ages between 1967
and 1977. Our four groups are the older comparison group, the group eligible for primary school during the early
period, the group eligible during the later, labor ban period, and the youngest ineligible group. All individuals are
between 20 and 65 in 1998.
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Figure 4: Mean education by age group and Wenela status of district
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Figure 4 shows age group coefficients from a regression of total years of education on nine age group
dummies and their interaction with number of WNLA stations in the district, controlling for female,
log population density in 1931, share literate in 1931 and region fixed effects. The solid line shows
the interaction term coefficients evaluated at the mean number of WNLA stations in a district (2.79).
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Figure 5: Differences in mean education by age group and Wenela status of district
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Figure 5: shows estimated interaction term coefficients and 95% confidence intervals from a
regression of total years of education on nine age group dummies and their interaction with a
WNLA station indicator and other control variables as in Figure 4.
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Table 1: Shares of children in school and share working in districts with and without mine recruiting stations

Wen_el_a Non-Wenela p value of
Full sample Recruiting . .
o Districts difference
Districts
Panel A: All districts
Share in school 0.39 0.45 0.31 falaled
Share working: Overall 0.42 0.38 0.47 *
Share working: for wages or as Mlimi, as employee or employer 0.29 0.25 0.34 falakel
Share working: in home production 0.13 0.13 0.13
Share not in school/working 0.19 0.18 0.21 *
N 108 64 44
Panel B: Districts with agricultural estates
Share in school 0.34 0.39 0.31
Share working: Overall 0.47 0.47 0.48
Share working: for wages or as Mlimi, as employee or employer 0.34 0.34 0.34
Share working: in home production 0.13 0.13 0.14
Share not in school/working 0.18 0.14 0.21 **
N 40 16 24
Panel C: Districts without agricultural estates
Share in school 0.42 0.47 0.32 falaled
Share working: Overall 0.38 0.35 0.47 *
Share working: for wages or as Mlimi, as employee or employer 0.25 0.22 0.34 falakel
Share working: in home production 0.13 0.13 0.13
Share not in school/working 0.19 0.19 0.21
N 68 48 20

Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and evaluated relative to the small sample t-
distribution to account for the small number of clusters. Data are from the 1977 Census and cover rural areas of all districts. An observation is a
district-five year age cohort-gender group for cohorts 10-14 and 15-19 (employerment questions are not asked of children younger than 10). The
share not in school/working includes: unemployed/inactive, independents, and no data.



Table 2: Historical and geographic correlates of Wenela recruiting stations at district level

Number of recruiting stations in the district

Any recruiting station in the district

) ) €) (4) ) (6) () (8)
Log population density, Census 1931 -0.979 -1.206* -0.758 -0.176 -0.332***  -0.385***  -0.296*** -0.088
(0.595) (0.585) (0.639) (1.035) (0.089) (0.079) (0.100) (0.094)
Estate district -1.489 -0.891 -0.603 -0.343* -0.217 -0.109
(1.126) (1.230) (1.535) (0.189) (0.174) (0.116)
Altitude (meters)**100 0.288** 0.125 0.07*** 0.018
(0.117) (0.204) (0.020) (0.019)
Literacy rate in 1945 2.678 10.010 -0.137 0.955
(17.140) (17.080) (2.380) (1.250)
Central region 1.019 0.148
(2.128) (0.152)
Southern region -1.411 -0.619
(3.961) (0.363)
Observations 24 24 24 24 24 24 24 24
R-squared 0.07 0.13 0.24 0.34 0.28 0.38 0.57 0.87
Mean of outcome 2.79 2.79 2.79 2.79 0.63 0.63 0.63 0.63

Robust standard errors in parentheses in all regressions. Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and
evaluated relative to the small sample t-distribution to account for the small number of clusters. Outcome is the number of recruiting stations in the district in
1937. Log population density and the estate dummy measured at district level. Altitude is average altitude for each district and is a proxy for malaria risk.



Table 3: Wenela recruiting stations predict circular migration

Ln Number of new men working abroad Average Ain number of men working abroad

between 1967 and 1977

between 1967 and 1977 per household

) (2) 3 4) ®) (6) ) 8
Number of Wenela stations 0.082**  0.106*** 0.106*** 0.0817**  0.03** 0.0351*** 0.0356*** 0.0233*
(0.029) (0.022) (0.022) (0.031) (0.011) (0.010) (0.010) (0.013)
Central region 0.654**  0.723**  0.875** 0.259* 0.294* 0.370**
(0.290) (0.328) (0.354) (0.136) (0.146) (0.160)
Southern region 0.572* 0.703* 0.907** 0.162 0.233 0.335
(0.300) (0.341) (0.400) (0.145) (0.158) (0.192)
Literacy rate in 1945 -2.588 -3.077 -4.581 -1.625 -1.817 -2.57
(3.302) (3.520) (4.177) (1.349) (1.467) (1.800)
Log population density in 1931 -0.128 -0.275 -0.0647 -0.139
(0.126) (0.210) (0.067) (0.108)
Estates -0.0855 -0.561 -0.0185 -0.257
(0.193) (0.460) (0.080) (0.196)
Estate district*Number of Wenela stations 0.122 0.0609
(0.083) (0.038)
N 24 24 24 24 24 24 24 24
R2 0.20 0.58 0.59 0.64 0.14 0.52 0.55 0.61

Robust standard errors in parentheses in all regressions. Statistical significance at the 1, 5, and 10 percent levels Is indicated by ***, ** and *,
respectively, and evaluated relative to the small sample t-distribution to account for the small number of clusters. Unit of observation is the district.
Outcome in columns (1)-(4) is the change in the (log) number of male migrants between 1966 and 1977, measured at district-level using Census data in
1966 and 1977. Outcome in columns (5)-(8) is the change in the number of male migrants per household in each district between 1967 and 1977. Number
of WNLA stations is a count variable of all stations in the district in 1937, estate is a dummy for whether the district contains a tea, tobacco, sugar or
cotton plantation.



Table 4: Summary statistics for Census data

Wenela Recruiting

Full sample L Non-Wenela Districts p value of
Districts .
difference
Mean s.d. Mean s.d. Mean s.d.
Panel A: Outcomes and control variables for District-5 Year Age Group-Sex cells
Variables measuring exposure to mining employment shocks
Number of WNLA stations 2.79 2.77 4.47 2.19 0.00 0.00 0.00
Any WNLA station 0.63 0.48 1.00 0.00 0.00 0.00 0.00
Eligible for primary school in 1967-1973 0.30 0.46 0.30 0.46 0.30 0.46 0.50
Eligible for primary school in 1974-1977 0.20 0.40 0.20 0.40 0.20 0.40 0.50
Younger comparison cohorts: Eligible after 1977 0.10 0.30 0.10 0.30 0.10 0.30 0.50
Older comparison cohorts: Eligible before 1967 0.40 0.49 0.40 0.49 0.40 0.49 0.50
Education outcomes
Total years of education for adult sample 2.56 2.20 2.85 2.36 2.07 1.79 0.00
Share with any primary school for adult sample 0.41 0.29 0.45 0.30 0.35 0.25 0.00
Control variables
Female 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Log Population density 1931 2.90 0.77 2.58 0.58 3.42 0.76 0.00
English and vernacular literacy, youth in 1945 0.08 0.03 0.09 0.04 0.06 0.02 0.00
Number of observations 480 300 180
Number of districts 24 15 9

...continued



Table 4 (continued): Summary statistics for Census data

Wenela Recruiting

Full sample L Non-Wenela Districts p value of
Districts .
difference
Mean s.d. Mean s.d. Mean s.d.
Panel B: Geographic and historical district variables

Any Wenela station 0.63 0.49 1 0 0 0 0.00
Number of Wenela stations 2.79 2.83 4.47 2.26 0 0 0.00
Fraction of men ever been abroad by 1977~ 0.19 0.06 0.20 0.05 0.18 0.06 0.27
A In number of migrants, 1967-1977 0.14 0.52 0.24 0.58 -0.03 0.37 0.09
Area (km squared) 3,145 2,249 4,301 2,320 2,743 1,849 0.04
Altitude: high malaria area=1 0.28 0.35 0.20 0.32 0.43 0.36 0.06
Population density in 1931 24.67 22.13 15.71 9.59 39.60 29.09 0.01
Population density 1966 59.27 50.56 35.73 22.54 98.51 60.74 0.00
District contains an estate 0.21 0.41 0.27 0.46 0.11 0.33 0.17
English and vernacular literacy, youth in 1945 0.08 0.04 0.09 0.04 0.06 0.02 0.00
Fraction of men doing wage work (farm, cash or other) 1966 0.63 0.10 0.62 0.12 0.66 0.08 0.14
Fraction of men with a farm wage 1966 0.34 0.14 0.36 0.15 0.30 0.13 0.16
Fraction of men with a cash wage 1966 0.16 0.10 0.13 0.08 0.21 0.10 0.02
Fraction of men with another source of wage 1966 0.14 0.04 0.13 0.05 0.15 0.04 0.19
Fraction of men not earning any wage 1966 0.37 0.10 0.38 0.12 0.34 0.08 0.14
Number of districts 24 15 9

Data in Panel A are means from 1998 micro data and the 1977 aggregate data, reported at the district-5 year age group-sex level. Data in Panel B are district level means from
geographic data, aggregate Census data in 1931, 1966, 1977 and administrative data. p values are reported for the test of the difference in means across recruiting and non-recruiting
station areas using robust standard errors and evaluated using the small sample t-distribution to account for the small number of clusters. Estate is a dummy variable as described in the

text.



Table 5: Long run effects of labor migration shocks on education: Difference-in-differences

Total years of schooling attained

Share with any primary school

) 2 ©)) 4) ®) (6) (M )]
Eligible 1967-1973*Num. Wenela stations 0.103*** 0.079** 0.079** 0.089** 0.011***  0.008***  0.008***  0.009***
(0.033) (0.034) (0.035) (0.035) (0.003) (0.003) (0.003) (0.003)
Eligible 1974-1977*Num. Wenela stations 0.168*** 0.111** 0.111** 0.135** 0.017*** 0.011** 0.011** 0.013***
(0.052) (0.052) (0.053) (0.054) (0.005) (0.004) (0.004) (0.004)
Eligible 1967-1973 0.978*** -0.671*** -0.671*** -0.699*** 0.154*** -0.090*** -0.090*** -0.091***
(0.130)  (0.110)  (0.112)  (0.119)  (0.016)  (0.010)  (0.010)  (0.011)
Eligible 1974-1977 2.391***  -0.366** -0.366* -0.433**  0.355***  -0.036** -0.036** -0.039**
(0219)  (0.173)  (0.176)  (0.194)  (0.026)  (0.015)  (0.015)  (0.016)
Num WNLA Stations 0.066*** 0.061* 0.007** 0.002
(0.021) (0.033) (0.003) (0.003)
Additional controls N Y Y Y N Y Y Y
District FE N N Y Y N N Y Y
Region trends N N N Y N N N Y
N 480 480 480 480 480 480 480 480
R2 0.38 0.90 0.92 0.93 0.36 0.92 0.94 0.94
Mean of outcome variable 2.56 2.56 2.56 2.56 0.41 0.41 0.41 0.41
p value of F test Hy: B1=B, 0.01 0.12 0.13 0.04 0.01 0.10 0.11 0.06

Robust standard errors clustered at the district level. Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and evaluated relative
to the small sample t -distribution to account for the small number of clusters. Unit of observation is the district-5 year age group-sex cell. Vector of controls includes female,
age group, a Census year indicator, two region fixed effects, the log of district-level population density in 1931, the share of literate youths in 1945 and literacy interacted with a

national trend. Number of WNLA stations in the district is a count variable. Sample includes adults ages 20 to 44 in 1977 and 1998 census.



Table 6: Scaling human capital effects for migrant outflows, 1V results

Total years of schooling

Share with any primary

attained school
) (2 3 G

ALn Migrants (1967-1977)*Eligible 1967-1973 0.91** 1.043*** 0.097** 0.105***

(0.327) (0.321) (0.034) (0.034)
ALn Migrants (1967-1977)*Eligible 1974-1977 1.21** 1.531%** 0.124%** 0.145%**

(0.461) (0.443) (0.040) (0.038)
Eligible 1967-1973 -0.576*** -0.594*** -0.080*** -0.081***

(0.102) (0.112) (0.012) (0.011)
Eligible 1974-1977 -0.224 -0.268 -0.021 -0.024

(0.157) (0.182) (0.015) (0.017)
Additional controls, District FE Y Y Y Y
Region trends N Y N Y
N 480 480 480 480
R2 0.91 0.92 0.93 0.93
Mean of outcome variable 2.56 2.56 0.41 0.41
p value of Chi2 test Hy: B,=B, 0.09 0.00 0.10 0.02
First stage F-statistic for instruments: 11.39 12.44 11.39 12.44

Robust standard errors clustered at the district level. Statistical significance at the 1, 5, and 10 percent levels is indicated by ***,
** and *, respectively, and evaluated relative to the small sample t-distribution to account for the small number of clusters. Unit
of observation is the district-5 year age group-sex cell. Vector of controls includes female, age group, a Census year indicator,
two region fixed effects and the log of district-level population density in 1931. Instruments include: Number of Wenela stations
in the district interacted with eligibility in 1967-1973 and 1974-1977 dummies. Sample includes adults ages 20 to 44 in 1977 and

1998 census.



Table 7: Long run effects of labor migration shocks on education: Heterogeneous effects in estate and non-estate districts

Total years of education Share with any primary school
Districts with Districts with
No estates Estates No estates Estates
@ 2 ©)) 4
Eligible 1967-1973*Num. WNLA stations 0.101** 0.067** 0.010** 0.010**
(0.041) (0.018) (0.004) (0.003)
Eligible 1974-1977*Num. WNLA stations 0.156** 0.096*** 0.015*** 0.012**
(0.055) (0.018) (0.005) (0.004)
N 320 160 320 160
R2 0.93 0.94 0.94 0.95
Mean of outcome 2.69 2.30 0.42 0.39
p value of F test Hy: B1=PB, 0.006 0.007 0.005 0.036

Robust standard errors clustered at the district level. Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and evaluated
relative to the small sample t-distribution to account for the small number of clusters. Unit of observation is the district-5 year age group-sex cell. Estate denotes those
districts which have substantial presence of tobacco and sugar estates, as described in the text. All regressions control for female, age and age squared, the log of district-

level population density in 1931, the share of literate youths in 1945, literacy interacted with a national trend, a full set of district fixed effects and region-specific trends.
Number of Wenela stations is a count variable.



Appendix Table 1: First stage estimates for 1V scaling exercise

ALn Migrants (1967-1977)*Eligible  ALn Migrants (1967-1977)*Eligible

1967-1973 1974-1977
1) (2) ®) (4)

Eligible 1967-1973*Num. Wenela stations 0.082*** 0.082** 0.004 0.002

(0.029) (0.029) (0.002) (0.002)
Eligible 1974-1977*Num. Wenela stations 0.002 0.001 0.091*** 0.088***

(0.001) (0.001) (0.027) (0.026)
Eligible 1967-1973 -0.091 -0.090 -0.01 -0.007

(0.117) (0.117) (0.007) (0.007)
Eligible 1974-1977 -0.005 -0.003 -0.113 -0.105

(0.003) (0.003) (0.119) (0.115)
Additional controls, district fixed effects Y Y Y Y
Region Trends N Y N Y
N 480 480 480 480
R2 0.467 0.468 0.442 0.469
F statistic on instruments (interaction term) 11.39 12.44 11.39 12.44

Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and evaluated relative to the small sample t-distribution
to account for the small number of clusters. Robust standard errors clustered at the district level. Unit of observation is the district-5 year age group-sex

cell. All regressions control for female, age dummies, the log of district-level population density in 1931, the share of literate youths in 1945 and literacy
interacted with a national trend, and a full set of district fixed effects.



Appendix Table 2: Long run effects of labor migration shocks on education: Bounds for internal migration

Total years of education Share with any primary school
Assumptions about migrant education: Max. schooling Min. schooling Highest share with primary - Lowest share with primary
school school
1) ) (©) (4) ©) (6) () (8)

Eligible 1967-1973*Num. Wenela stations 0.088* 0.098** 0.097* 0.109** 0.009*** 0.010*** 0.009** 0.010**

(0.035) (0.036) (0.048) (0.049) (0.003) (0.003) (0.004) (0.004)
Eligible 1974-1977*Num. Wenela stations 0.118* 0.143** 0.152* 0.183** 0.012** 0.013*** 0.014** 0.016**

(0.051) (0.053) (0.078) (0.082) (0.004) (0.004) (0.006) (0.006)
District FE Y Y Y Y Y Y Y Y
Region trends N Y N Y N Y N Y
N 480 480 480 480 480 480 480 480
R2 0.92 0.93 0.92 0.92 0.94 0.94 0.94 0.94
Mean of outcome variable 2.53 2.53 2.59 2.59 0.41 0.41 0.41 0.41
p value of Chi2 test Hy: B,=P, 0.11 0.03 0.09 0.04 0.11 0.07 0.08 0.06

Statistical significance at the 1, 5, and 10 percent levels is indicated by ***, ** and *, respectively, and evaluated relative to the small sample t-distribution to account for the small
number of clusters. Robust standard errors clustered at the district level. Unit of observation is the district-5 year age group-sex cell. Vector of controls includes female, age group, a
Census year indicator, two region fixed effects, the log of district-level population density in 1931 and the share literate in 1931, and historical density and literacy interacted with a
trend term. Number of Wenela stations in the district is a count variable. Outcomes are our estimates of the bounds on education and share in primary school, after accounting for
maximum and minimum possible values of each variable for the number of net migrants in each age-sex cell. Details of variable construction are explained in the text. Sample includes
adults ages 20 to 44 in 1977 and 1998 census. Comparison cohorts are older and younger cohorts.



Web Appendix 2: Bounding results for composition effects from internal migration
Not for publication

An important potential threat to validity of our results comes in the form of internal migration. One
drawback to using Census data is that neither the 1977 nor 1998 Census indicate district of birth for
adults with different levels of education. This means that we potentially mismeasure childhood
exposure to WENELA recruiting stations among those people who move across districts after
completing education, but before we see them in the relevant Census year. Internal migration flows
are unlikely randomly allocated across districts. Without knowing more about differences in the
magnitude and direction of migrant flows across districts, this possible misclassification of exposure

to WENELA stations generates unpredictable biases in our estimates.

To fix ideas: suppose all districts have the same average level of education before internal migration.
If adults with more education move from non-WENELA to WENELA districts while less educated
adults move in the opposite direction, this would generate artificially positive differences in adult
educational attainment across districts that we would ascribe to exposure to WENELA stations. If this
type of sorting is constant over time, then the WENELA dummy in our regressions controls for these
differences in internal migration rates. If, however, internal migration flows differ by district as well
as by cohort, this could still threaten the validity of our results by generating complicated changes in
the composition of population at the district level.

In the absence of individual level data on birth districts, we bound our effect sizes for possible
composition changes induced by internal migration. We combine information on net migration rates
from the 1977 Census with assumptions about possible values of education of net migrants. First, we
use 1977 Census data to construct the number of net migrants per person currently living in the
district for each district in each five-year cohort and gender cell. We call this the net migration rate, or
NetMigRate,q. In our data, this number is always between -0.35 and 0.29.1 We need to assume that
this net migration rate is the same in 1977 and 1998, since the 1998 Census contains no information

on district of birth. Second, we assume that all migrants — whether they show up as in- or outmigrants

! Census 1977 counts the number of people in each cohort, district and sex cell and enumerates how many of
these individuals were born in each district. The net migration rate is computed as the difference between total
in-migrants and total out-migrants divided by total current population in the district; it is the number of net
migrants (in-migrants — out-migrants) per person living in the district. A 0.2 net migration rate means that for
every person living in the district, there are 0.2 net in-migrants.



in a particular district — have the same level of education and therefore we only need to account for
the potential education of net migrants, the difference between in- and outmigrants.?

We adjust our education variables (Y,,,;) measured at cohort, sex and district level:

yBOUND _ Ngsq¥asq—NetMigrantsasa*Yqs (A 1)
asd Ngsa—NetMigrantsgsq )

_Ngsd¥asq—NetMigRategsq*Nasa*¥as

Ngsqa—NetMigRategsq*Ngsd

— Yasa—NetMigRateqsq*Y %
1-NetMigRategsq

where BOUND = {upper, lower}, ¥29YND represents the adjusted mean education outcome at
district, cohort and sex level, N is total population in a district-sex-cohort cell, Y% is either the
maximum or minimum value of the relevant education variable across all districts at cohort and sex
level, and NetMigrants,g is the total number of net migrants in a district-sex-cohort cell.
NetMigrants,g is estimated by multiplying the total population in that district-sex-cohort with the net
migration rate (NetMigRate,s,) for that cell. Each component of (A.1) comes from the relevant Census
wave, except for NetMigRate,sq which is computed using 1977 Census data and applied to both
Census waves. We estimate the main regression specifications for our sample after creating these

adjusted education variables, one set for each of the extreme values of Y2.

There are two notable features of equation (A.1). First, the adjustments we make for internal
migration imply that Y7 and ¥!2%¢" provide upper and lower bounds on mean education and
average share of adults with any primary school across the entire sample. Second, despite these
names, these adjustments do not imply that the difference-in-differences regressions using these new
variables will produce estimates that contain the main estimates in Table 5. This is because in a closed

system (i.e. the whole of Malawi) some districts are receiving districts (NetMigRate,s>0) while others

?upper

PP SY 1 OF VIOWET <Y 4, the following

are sending districts (NetMigRate,s4<0). In order for

equations should hold (note that in our sample, 1 — NetMigRate s > 0 in all cases):
NetMigRateysq * (Vysq — YaH™) > 0 (A.2)

NetMigRateyoq * (Vpeq — YM4¥) < 0 (A.3)

2 For example: if there are 110 in-migrants and 100 out-migrants to a particular district, and in-migrants and out-
migrants have the same levels of education, the only change in composition that occurs as a result of this net
migration is due to the additional 10 people who migrated into the district.



Since Y4 = V%" and ¥4 < Y22%* in all districts, these equations are only satisfied for receiving

districts that have NetMigRate,s; > 0. To see this, assume that we impute the minimum level of

education for net migrants, Then, Y, 2P > ¥, only in receiving districts because our adjustments
take out the low levels of education of net in-migrants to create a higher adjusted mean education
variable. Similarly, when we impute the maximum level of education for net migrants, equation (A.3)
will only be satisfied in receiving districts; subtracting high levels of net in-migrant education
generates Y'2%e" < ¥,,. In contrast, for sending districts where NetMigRate,q < 0, the

inequalities in (A.2) and (A.3) are reversed. For such districts, it is possible that ¥!2%¢" > ¥, and

asd
cupper -
VPP < Voa

Because we have both sending and receiving districts in our sample, and because rates of internal
migration are different across WENELA and non-WENELA districts (rates of in-migration are higher
in WENELA districts, results not shown), our adjustments have different effects on the bounds values
in specific WENELA and non-WENELA districts. Even more complicated patterns of net migration
varying across exposed and non-exposed cohorts, and across WENELA and non-WENELA areas,
imply that any adjustments for internal migration may generate in difference-in-differences estimates
that do not bound our main result.® Nevertheless, it is still a useful exercise to check whether internal
migration modelled in this way appears to confound our results.

Appendix Table 2 displays results from difference-in-differences regressions estimated using the
adjusted education variables, first including all controls and district fixed effects, and then adding in a
region-specific trend term for each outcome. We compare the main coefficients in this table with the
coefficients in Table 5. Overwhelmingly, the positive human capital effects of exposure to the
employment expansion and contraction in WENELA districts are still evident. All of our estimates are
statistically different from zero at the 5 or 10% level, and we can reject 4 = 3 at the 5% or 10% level

in all cases, once all controls are included.

If we assume net migrants have the maximum level of schooling in the cohort-sex cell for a given
Census year, the presence of anyone new in a receiving district “brings the average up” and their
absence from a birth district artificially deflates that district’s average education. Adjusting for these
educated net migrants, we still see large, positive impacts of exposure to treatment among exposed
cohorts: those exposed during the labor expansion have 0.098 more years of education, while those
exposed during the labor contraction have 0.143 more years of education. If we instead assume that

net migrants are uneducated, removing them from our outcome measure in receiving districts and

* Crudely, if net migration rates are more likely to be positive in WENELA districts among exposed cohorts, we
would be doing more “receiving district” adjustments in our core treatment groups and more “sending district”
adjustments in our control groups.



adding them back to sending districts reveals similar, large positive impact of exposure to mine
employment shocks. The difference-in-differences estimates in columns (3) and (4) imply that
exposed cohorts in WENELA areas gained between 0.10 and 0.18 more years of education. These
estimates compare favorably to our main results in Table 5 which lie between 0.08 and 0.135 more

years of education (Table 5, column 4).

Results are similarly robust when we use the share with any primary school as outcome. In Table 5,
exposed cohorts from districts with more WENELA stations are 1.1 to 1.7 percentage points more
likely to have ever attended primary school. After adjusting for internal migration in Appendix Table
2 columns (5)-(8), these exposed cohorts from districts with WENELA stations are between 0.09 and
1.6 percentage points more likely to have ever been to primary school. The results in Appendix Table
2 suggest that internal migration and any resulting measurement error in WENELA, is unlikely to

drive our results.



Data Appendix

This appendix describes the main data sources used in the paper and the construction of main outcome
and explanatory variables

1. Education and demographic variables from 1998 Census

We use data from the 100% sample of the 1998 Census microdata. These data are available from
the Malawi National Statistics Office and from IPUMSI
(https://international.ipums.org/international/).

Variables include: total years of schooling attained for everyone in the data, current geographic
location (region, district and TA of the individual), age and gender. We create additional
education variables: whether someone has attained any primary schooling, whether someone has
completed primary schooling, and whether an individual reports being bilingual or not

2. Education and demographic variables from the 1977 Census

We digitize aggregate data tables constructed from the 100% sample of the 1977 Census and
reported in Malawi 1977 Population Census Final Report Volumes | and 11, Malawi National
Statistics Office, Zomba

Data are available at national, region or district level, and sometimes at district, sex and five year
age group level.

Variables we use include: total years of schooling attained by each gender-five year age group at
district level, the share of each district-gender-five year age group cell that has ever been to
primary school, and the cell counts for each district-gender-five year age cell.

We also use data on the number of men reporting a return from working abroad by district and
five year age group, since the prior 1966 Census, and the number of boys and girls aged 10 to 19
who are employed

3. Historic variables from older Census data

Aggregate tables presented at the district level are available from published reports for the 1945
and 1966 Malawian Census. We digitized various tables from these reports and matched them to
current definitions of district boundaries

Variables include: the log of population density in 1931 and 1945, the fraction of men employed
in different sectors (farming/non-farming, working for wages/no wages, unemployed) in 1966,
and the number of adult men who work abroad in 1966, reported at the district level

4. Geographic variables

Altitude: we compute altitude for each point on the Malawian grid map using data from the
national map seamless server (http://seamless.usgs.gov/index.php) and the Viewshed tool in
ArcGIS.

We define areas of high, medium or low malaria susceptibility based on standard measures of
altitude: high malaria areas (altitude below 650m), medium malaria areas (altitudes between
650m and 1100m) and low malaria areas (altitudes over 1100m).




We created a district boundary crosswalk that links districts over time (across Census waves) and
across name changes. We assign earlier variables to the 1977 and 1998 Census district boundaries
in this way:

o For districts that were eventually combined we add district level values together

o For districts that were split apart, we apportion district totals to split districts using the

fraction of physical area that each split district accounts for within the total district.

We identify which districts contain a large tea or tobacco plantation using information in
Christiansen (1984). The FAQO’s crop suitability index measuring whether a district is highly
suitable for tobacco or tea production significantly predicts this estate district indicator.

5. Administrative data

We collected and digitized historical information on the location of WNLA/TEBA recruiting
stations in 1937. The main source included “Correspondence from the Secretariat, Zomba,
Nyasaland 1935 (Circular number 8 1935, S1/169/35). We also used information from later
Provincial Administration Reports to verify these stations were still open in later years (Northern
Province: 7" December 1961 Ref. No. 0.3.37 and Commissioner for Labour Circular, 25™ March
1957)

Figure 1 is constructed using national labor migration totals from a variety of sources including:
Chirwa (1991 for years 1950-1958); Lipton (1980: for years 1959-1994); Crush, Jeeves and
Yudelman (1991: pp234-235) and various years of TEBA Annual Reports

We collect and digitize district-level totals on the number of foreign travel identification
documents issued to men for 1958-1966 from the Malawi Ministry of Labour Report 1963-1967
(1969)



