From the Field to the Classroom:
The Boll Weevil’s Impact
on Education in Rural Georgia
RICHARD B. BAKER
I examine how production of a child labor–intensive crop (cotton) affected schooling
in the early twentieth-century American South. Because cotton production may
be endogenous, presence of an agricultural pest (the boll weevil) is employed as
DQLQVWUXPHQW8VLQJQHZO\FROOHFWHGFRXQW\OHYHOGDWDIRU*HRUJLD,¿QGD
percent reduction in cotton caused a 2 percent increase in black enrollment rate,
but had little effect on white enrollment. The shift away from cotton following the
EROOZHHYLO¶VDUULYDOH[SODLQVSHUFHQWRIWKHQDUURZLQJRIWKHUDFLDOGLIIHUHQWLDO
in enrollment rates between 1914 and 1929.

A

substantial literature documents the importance of racial differences
in schooling in accounting for the black-white earnings differential in the early to mid-twentieth century (see, Smith 1984; Smith and
:HOFK0DUJR'RQRKXHDQG+HFNPDQ 2QDYHUDJH
the quantity and quality of schooling was lower for blacks than for whites
DURXQGEXWWKHUDFLDOJDSQDUURZHGRYHUWKHWZHQWLHWKFHQWXU\7KH
OLWHUDWXUH¿QGVWKDWPHDVXUHGVFKRROTXDOLW\ 2UD]HP0DUJR
 :DOWHUV -DPHV DQG 0F&DPPRQ   WKH 5RVHQZDOG 5XUDO
6FKRROV ,QLWLDWLYH $DURQVRQ DQG 0D]XPGHU   SDUHQWDO FKDUDFWHULVWLFV )LVKEDFNDQG%DVNLQ0DUJR:DOWHUV-DPHVDQG
0F&DPPRQ:DOWHUV0F&DPPRQDQG-DPHV DQGIDPLO\

The Journal of Economic History9RO1R 'HFHPEHU 7KH(FRQRPLF+LVWRU\
$VVRFLDWLRQ$OOULJKWVUHVHUYHGGRL6
5LFKDUG%%DNHULV$VVLVWDQW3URIHVVRU'HSDUWPHQWRI(FRQRPLFV7KH&ROOHJHRI1HZ-HUVH\
32%R[3HQQLQJWRQ5RDG(ZLQJ1HZ-HUVH\(PDLOEDNHUU#WFQMHGX
,WKDQN5REHUW0DUJR&DUROD)U\GPDQDQG&ODXGLD2OLYHWWLIRULQYDOXDEOHDGYLFH,ZRXOG
DOVR OLNH WR WKDQN 3DXO 5KRGH 'DQLHO 5HHV (ULF +LOW &DURO\Q 0RHKOLQJ (OLVDEHWK 3HUOPDQ
/DXUD 6DOLVEXU\ 5XVVHOO :HLQVWHLQ DQG 'XVWLQ )U\H IRU WKHLU WKRXJKWIXO VXJJHVWLRQV DW
various stages of this article’s development. I owe gratitude to three anonymous reviewers
ZKRVH FRPPHQWV VLJQL¿FDQWO\ LPSURYHG WKH TXDOLW\ RI WKLV ZRUN 9DOXDEOH FRPPHQWV IURP
SDUWLFLSDQWV DW ZRUNVKRSV DW %RVWRQ 8QLYHUVLW\ +DUYDUG &OHPVRQ WKH  PHHWLQJV RI WKH
)URQWLHU5HVHDUFKLQ(FRQRPLFDQG6RFLDO+LVWRU\LQ9DOHQFLD:HVWHUQ(FRQRPLF$VVRFLDWLRQ
,QWHUQDWLRQDO 1%(5 'HYHORSPHQW RI WKH $PHULFDQ (FRQRP\ 6XPPHU ,QVWLWXWH (FRQ&RQ
(XURSHDQ+LVWRULFDO(FRQRPLF6RFLHW\(FRQRPLF+LVWRU\$VVRFLDWLRQDQG6RXWKHUQ(FRQRPLF
$VVRFLDWLRQDUHJUDWHIXOO\DFNQRZOHGJHG$VVLVWDQFHIURP6WHYHQ(QJHUUDQGDQGRWKHUPHPEHUV
RIWKHNQRZOHGJHDEOHVWDIIDWWKH*HRUJLD$UFKLYHVLVGHHSO\DSSUHFLDWHG,UHFRJQL]H¿QDQFLDO
VXSSRUWIURPWKH(FRQRPLF+LVWRU\$VVRFLDWLRQDQGWKH,QVWLWXWHIRU(FRQRPLF'HYHORSPHQWDW
Boston University.

1128

Boll Weevil’s Impact on Education in Rural Georgia 1129
VWUXFWXUH 0RHKOLQJ DFFRXQWIRUSDUWRIWKHUDFLDOGLIIHUHQWLDOVLQ
VFKRRO HQUROOPHQW DQG DWWHQGDQFH +RZHYHU WKLV OLWHUDWXUH KDV ODUJHO\
neglected the role of cotton, the main product of the region where most
black children lived.
In the early twentieth-century South, harvesting the cotton crop
UHTXLUHGDODUJHQXPEHURIH[WUDZRUNHUVIURP6HSWHPEHULQWR'HFHPEHU
&KLOGUHQ ZKR KDG WKH DGYDQWDJHV RI VKRUW VWDWXUH DQG QLPEOH ¿QJHUV
ZHUH HPSOR\HG ERWK IRUPDOO\ DQG LQIRUPDOO\ WR ¿OO WKLV VHDVRQDO
demand. The harvest overlapped with the timing of the traditional school
year, forcing parents to choose between sending their kids to school or
WRWKH¿HOGV%HFDXVHIDUPHUVZKHQGHFLGLQJKRZPXFKFRWWRQWRSODQW
likely took into account the availability of their children to help harvest
the crop, cotton production may be endogenous to the schooling decision.
Thus, I use the timing of the arrival of the boll weevil, an invasive pest
that consumes the cotton plant, as an instrumental variable.
Since cotton generated more demand for child labor than did its substitutes, the shift away from cotton production following the arrival of the
boll weevil provides an exogenous drop in the marginal product of child
labor in agriculture. Because such a drop in child productivity reduces
the opportunity cost of schooling, it is predicted to have a positive impact
on school enrollment and attendance. And, while the shock itself is race
blind, the schooling response is expected to be stronger for blacks than
for whites because black children were more likely to be farm laborers
86%XUHDXRIWKH&HQVXV ,IWKHFRWWRQHFRQRP\LQGHHGKDGD
differential impact on enrollment and attendance by race, then the shift
DZD\IURPFRWWRQFRXOGH[SODLQDQHFRQRPLFDOO\VLJQL¿FDQWVKDUHRIWKH
substantial gains in educational attainment made by blacks relative to
whites during the early twentieth century.
7KLVDUWLFOHIRFXVHVRQ*HRUJLDDPDMRUFRWWRQSURGXFLQJVWDWHZLWK
excellent records on education and wealth. The boll weevil arrived in
*HRUJLD LQ  DQG LQIHVWHG QHDUO\ DOO RI WKH FRWWRQJURZLQJ UHJLRQV
E\  +XQWHU DQG &RDG   ,PPHGLDWHO\ SULRU WR WKH LQYDVLRQ
Georgia was the nation’s second largest cotton producer; its record 1911
crop topped 2.82 million bales. After the spreading pest drove up production costs, farmers switched from cotton to alternatives, including corn,
sweet potatoes, and peanuts. By 1923, cotton production in Georgia had
IDOOHQWREDOHVRQH¿IWKRIWKHUHFRUGKLJK +DQH\/HZLVDQG
/DPEHUW $PDMRUFRQWULEXWLRQRIWKLVDUWLFOHLVWRFRQVWUXFWDQRYHO
database on education and wealth. Georgia published annual statistics
on taxable wealth, allowing for control of the potentially confounding
effects of wealth on educational investments. In addition, underexploited
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SXEOLVKHG UHSRUWV E\ WKH *HRUJLD 'HSDUWPHQW RI (GXFDWLRQ FRQWDLQ
GHWDLOHG DQQXDO LQIRUPDWLRQ RQ VFKRRO HQUROOPHQW DWWHQGDQFH ¿QDQFH
and quality. I have compiled statistics from the reports of the Georgia
'HSDUWPHQW RI (GXFDWLRQ DQG &RPSWUROOHU*HQHUDO LQWR D ODUJH SDQHO
GDWDVHWDWWKHFRXQW\OHYHOZLWKDQQXDOREVHUYDWLRQVIURPWR
These data let us go beyond the existing historic literature on race and
education, which largely uses samples of census data supplemented with
LQGLFDWRUV RI VFKRRO TXDOLW\ )LVKEDFN DQG %DVNLQ  0DUJR 
:DOWHUV0F&DPPRQDQG-DPHV 1
0\ UHVXOWV VXJJHVW WKDW UHGXFHG FRWWRQ SURGXFWLRQ VLJQL¿FDQWO\
increased the enrollment rate of blacks, but had little impact on the
HGXFDWLRQRIZKLWHFKLOGUHQ6SHFL¿FDOO\,¿QGWKDWDSHUFHQWUHGXFtion in cotton production increased the enrollment rate of blacks by 2
SHUFHQW5HGXFHGIRUPUHVXOWVVKRZWKHDUULYDORIWKHEROOZHHYLOFDXVHG
a 4 percent increase in the black enrollment rate, or a 2.8 percentage point
increase at the 1914 mean (the year prior to contact with the boll weevil
LQ*HRUJLD 7KLVDPRXQWVWRDSHUFHQWUHGXFWLRQLQWKHUDFLDOJDSLQ
enrollment.
This work supports the ideas that (1) child labor has a negative impact
on educational outcomes, including exam performance (Gunnarsson,
2UD]HP DQG 6iQFKH]   \HDUV RI VFKRROLQJ %HHJOH 'HKHMLD DQG
*DWWL   DQG VFKRRO DWWHQGDQFH %RR]HU DQG 6XUL   DQG WKDW
(2) restrictions on child labor increased educational attainment (Margo
DQG )LQHJDQ  $FHPRJOX DQG $QJULVW  /OHUDV0XQH\ 
6WHSKHQVDQG<DQJ :KLOHPXFKRIWKLVOLWHUDWXUHFRQVLGHUVFKLOG
labor more generally and often focuses on urban employment, I show
that the seasonal demand for child labor in agriculture can have substantial negative impacts on educational outcomes, particularly for the poor.
&KLOGODERU±LQWHQVLYHFURSVVXFKDVFRWWRQWHDFRIIHHVXJDUFDQHDQG
tobacco, are the primary agricultural products in many developing counWULHV 86'HSDUWPHQWRI/DERU 0\UHVXOWVDUHVXJJHVWLYH
of the broader impacts of programs that encourage the production of less
child labor–intensive crops.
1
 7KHUH DUH WZR LPSRUWDQW H[FHSWLRQV 'RQRKXH +HFNPDQ DQG 7RGG   XVH ORFDOOHYHO
SDQHOGDWDRQHGXFDWLRQLQ*HRUJLDIURPWRWRH[DPLQHWKHLPSDFWRISKLODQWKURS\DQG
OLWLJDWLRQRQVFKRROTXDOLW\0\LQGHSHQGHQWO\FROOHFWHGGDWDVHWVLJQL¿FDQWO\H[SDQGVRQWKHGDWD
they used by adding statistics on number of schools, enrollment by sex, enrollment by grade, total
UHFHLSWVDQGVFKRRODJHSRSXODWLRQE\VH[DVZHOODVGDWDRQZHDOWK&DUUXWKHUVDQG:DQDPDNHU
 XVHORFDOOHYHOSDQHOGDWDRQHGXFDWLRQLQ¿YHVWDWHVLQFOXGLQJ*HRUJLDIURPWR
WRHYDOXDWHWKHHIIHFWVRI5RVHQZDOGGRQDWLRQV'DWDIRUWKLVDUWLFOHZDVFROOHFWHGLQGHSHQGHQWO\
and contemporaneously.
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Cotton was King of the Southern Economy
Georgia, like much of the South, was principally an agrarian economy
LQ WKH HDUO\ WZHQWLHWK FHQWXU\ ZLWK DJULFXOWXUH HPSOR\LQJ  SHUFHQW
RIWKHODERUIRUFHLQ0RUHRYHUWKHYDOXHRIDOOFURSV H[FOXGLQJ
animal products) was more than twice the value added by manufacturing.
The staple of this agrarian economy was cotton, which accounted for
SHUFHQWRIWKHYDOXHRIDOOFURSVLQ 86%XUHDXRIWKH&HQVXV
1913).
The dominance of cotton had important implications for the entire
household, for cotton, unlike many other crops, did not differentiate
between the labor of men, women, and children during much of the
growing season, and particularly during harvest. Since the harvesting
RI FRWWRQ UHPDLQHG QRQPHFKDQL]HG XQWLO WKH PLGWZHQWLHWK FHQWXU\
EHWZHHQDQGWULOOLRQEROOVRIFRWWRQZHUHSLFNHGHQWLUHO\E\KDQG
HDFK\HDU 86%XUHDXRIWKH&HQVXV 7KXVWKHFRWWRQKDUYHVW
ZKLFK EHJDQ LQ 6HSWHPEHU DQG VWUHWFKHG LQWR 'HFHPEHU ZDV D IDPLO\
affair. In fact, small nimble hands and short stature gave children an
advantage over adults in the tedious task. While not the norm, it was
QRWXQXVXDOIRUFKLOGUHQEHWZHHQWHQDQG\HDUVRIDJHWRSLFNPRUH
WKDQ DGXOWV (YHQ VRPH \RXQJHU FKLOGUHQ ZHUH DEOH WR SLFN VXEVWDQWLDO
DPRXQWVLQ+LOO&RXQW\7H[DVIRUH[DPSOHDVL[\HDUROGJLUOPDLQWDLQHGDSLFNLQJUDWHRISRXQGVDGD\RUDSSUR[LPDWHO\RQHKDOIWKH
DGXOWPDOHDYHUDJH %UDGOH\DQG:LOOLDPVRQ0DWWKHZVDQG'DUW
 'XHWRWKHQHDUSHUIHFWVXEVWLWXWDELOLW\RIDGXOWDQGFKLOGODERULQWKH
harvest, cotton generated a high demand for child labor from September to
'HFHPEHU
$JULFXOWXUHZDVE\IDUWKHODUJHVWHPSOR\HURIFKLOGUHQ,Q
SHUFHQWRIWHQWR\HDUROGVOLYLQJLQ*HRUJLDZRUNHGRIZKLFK
percent were employed in farming. Moreover, these youth made up 19.4
SHUFHQWRIWKHDJULFXOWXUDOODERUIRUFH 86%XUHDXRIWKH&HQVXV
  7KHVH \RXQJ IDUP ODERUHUV ZHUH PRUH OLNHO\ WR EH EODFN 
SHUFHQWRIEODFNVDJHGWHQWRZHUHHPSOR\HGLQDJULFXOWXUHDVRSSRVHG
WRSHUFHQWRIFRPSDUDEO\DJHGZKLWHV 5XJJOHVHWDO 
7KH PDMRULW\ RI WKHVH FKLOG ODERUHUV XQGRXEWHGO\ ZRUNHG WKH FRWWRQ
¿HOGV:KHQFKLOGUHQLQD1RUWK&DUROLQDWRZQVKLSVHOHFWHGWREHUHSUHVHQWDWLYHRIFRQGLWLRQVLQWKH&RWWRQ%HOWZHUHDVNHGDERXWWKHLUIDUP
FKRUHV  SHUFHQW RI ZKLWH FKLOGUHQ DQG  SHUFHQW RI EODFN FKLOGUHQ
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DJHV ¿YH WKURXJK  UHSRUWHG GRLQJ ¿HOG ZRUN GXULQJ WKH DJULFXOWXUDO
VHDVRQRILQTXLU\2IWKHVHSHUFHQWRIZKLWHDQGSHUFHQWEODFN
FKLOGUHQUHSRUWHGSLFNLQJFRWWRQ %UDGOH\DQG:LOOLDPVRQ ,Q5XVN
&RXQW\ 7H[DV  SHUFHQW RI FKLOGUHQ HQJDJHG LQ ¿HOG ZRUN UHSRUWHG
SLFNLQJFRWWRQ 0DWWKHZVDQG'DUW 
The child labor demands of cotton were greater than alternative crops
such as corn, peanuts, and sweet potatoes.2 While 98 percent of chilGUHQGRLQJ¿HOGZRUNLQ5XVNUHSRUWHGSLFNLQJFRWWRQRQO\SHUFHQW
SLFNHG FRUQ DQG  SHUFHQW SLFNHG SHDQXWV 0DWWKHZV DQG 'DUW  
2Q KDUYHVWLQJ FRUQ WKH VHFRQG PRVW FRPPRQ FURS LQ *HRUJLD ³,W LV
doubtful whether any child who is not fairly well-grown should have this
sort of work to do, since reaching the highest blades necessitates considHUDEOHPXVFXODUVWUDLQ´ %UDGOH\DQG:LOOLDPVRQS 7KXVD
shift away from cotton production would have reduced the productivity
of children in agriculture. Such a shift was caused by the arrival of the
boll weevil.
The Coming of the Boll Weevil
The boll weevil, Anthonomus grandisLVDVPDOOEHHWOHQDWLYHWR&HQWUDO
America and Mexico.3 It is thought to have crossed from Mexico into
southern Texas near Brownsville in 1892. It then steadily spread north
DQGHDVWHQJXO¿QJDOPRVWWKHHQWLUH&RWWRQ%HOWE\$VVKRZQLQ
)LJXUHWKHEROOZHHYLOHQWHUHG*HRUJLDLQDQGLQIHVWHGDOOFRWWRQ
FRXQWLHVE\ +XQWHUDQG&RDG 
The insect’s spread through the South had a disastrous impact on
FRWWRQSURGXFWLRQ$IWHUEHLQJDWWDFNHGWKH¿EHUSURGXFLQJVTXDUHVDQG
bolls usually yellow and drop from the cotton plant, reducing output.
While ample anecdotal evidence of the pest’s destruction exists, only
recently has its impact been examined empirically. Fabian Lange, Alan
/ 2OPVWHDG DQG 3DXO : 5KRGH   VKRZ WKDW WKH EROO ZHHYLO
UHGXFHGFRWWRQSURGXFWLRQE\DSSUR[LPDWHO\SHUFHQWZLWKLQ¿YH\HDUV
RILWVDUULYDOLQDFRXQW\:KLOHWKHZHHYLOGHYDVWDWHGVRPHFRWWRQ¿HOGV
particularly those of the Sea Island variety in southeast Georgia, and
VLJQL¿FDQWO\GDPDJHGODWHPDWXULQJEROOV WKHWRSFURS WKHSUHVHQFHRI
2

 'XULQJ WKLV SHULRG *HRUJLD ZDV QRW D VLJQL¿FDQW SURGXFHU RI ULFH VXJDUFDQH RU WREDFFR
which also have the potential to generate a high demand for child labor (U.S. Bureau of the
&HQVXV 
3
6HH/DQJH2OPVWHDGDQG5KRGH  IRUDFRQFLVHKLVWRU\RIWKHEROOZHHYLODQG*LHVHQ
 IRULQGHSWKGLVFXVVLRQ
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FIGURE 1
7+(635($'2)7+(%2//:((9,/7+528*+*(25*,$
Notes: The map displays the year of arrival of the boll weevil for the counties of Georgia. For a
IHZFRXQWLHVWKHEROOZHHYLOZDVIRXQGDWWKHHQGRIWKHVHDVRQEXWZDVDEVHQWLQ,
XVHWKHVHFRQGDQG¿QDO\HDURIDUULYDOIRUWKHVHFRXQWLHVDVGHVFULEHGLQ2QOLQH$SSHQGL[$
Source$GDSWHGIURP+XQWHUDQG&RDGThe Boll Weevil Problem, p. 3. Base map provided
E\1DWLRQDO$WODVRIWKH8QLWHG6WDWHV-XO\KWWSQDWLRQDODWODVJRY
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WKH EROO ZHHYLO GLG QRW DOWRJHWKHU SUHFOXGH FRWWRQ SURGXFWLRQ 5DWKHU
it reduced yield and necessitated costly pest-control measures.4 The
GHFUHDVHG UHWXUQV WR IDUPLQJ FRWWRQ ³XQGHU EROO ZHHYLO FRQGLWLRQV´²D
FRPPRQO\XVHGSKUDVHLQFRQWHPSRUDU\PHGLD²FDXVHGIDUPHUVWRVKLIW
to less child labor–intensive alternatives.
The arrival of the boll weevil reduced the South’s reliance on cotton,
and thus had substantial implications for the entire household due to the
crop’s unique labor demands. Therefore, the spread of the boll weevil
WKURXJK WKH &RWWRQ %HOW SURYLGHV D XQLTXH QDWXUDO H[SHULPHQW WKURXJK
which I examine the role the cotton economy played in household labor
allocation and schooling decisions.
Southern Schooling and Cotton
6LQFH WKH WLPLQJ RI WKH FRWWRQ KDUYHVW FRQÀLFWHG GLUHFWO\ ZLWK IDOO
schooling, school superintendents both reduced the length of the school
term and altered its timing to accommodate the demand for children to
ZRUNLQWKH¿HOG$VDQH[DPSOHRIWKHODWWHULQ0RUJDQ&RXQW\*HRUJLD
WKH EODFN VFKRROV UDQ ³ PRQWKV LQ WKH :LQWHU 'HFHPEHU -DQXDU\
)HEUXDU\DQG0DUFK7KHQWZRLQWKH6XPPHU-XO\$XJXVW´ *HRUJLD
'HSDUWPHQW RI (GXFDWLRQ  S   $OVR :LOOLDP - &ROOLQV DQG
5REHUW $ 0DUJR  S   REVHUYH WKDW ³VFKRROV LQ FRWWRQ FRXQties (black and white) were open fewer days per year than elsewhere to
accommodate seasonal demands for child labor.”
Given its length, however, the cotton harvest inevitably affected school
DWWHQGDQFHDQGHQUROOPHQWGHVSLWHWKHVHDFFRPPRGDWLRQV&RXQW\VXSHUintendents attest to the impact of child labor in cotton on schooling. They
often blamed low enrollment and attendance numbers on large cotton
KDUYHVWV )RU H[DPSOH WKH VXSHULQWHQGHQW RI -RQHV &RXQW\ UHPDUNHG
³7KHHQUROOPHQWRIZKLWHFKLOGUHQLVVOLJKWO\EHORZIRUPHU\HDUVDVLVDOVR
WKHDYHUDJHEXWWKHFKLOGUHQKDGWRSLFNFRWWRQ´ *HRUJLD'HSDUWPHQWRI
(GXFDWLRQS $\HDUODWHUWKH%DNHU&RXQW\VXSHULQWHQGHQW
PDGHDVLPLODUVWDWHPHQW³:HKDGDVL[PRQWKVWHUPEXWRXUDWWHQGDQFH
was not as good as we would have liked for it to have been, owing to the
IDFWRIDYHU\ODUJHFRWWRQFURS´ *HRUJLD'HSDUWPHQWRI(GXFDWLRQ
S 
4
 (DUO\ LQVHFWLFLGHV UHFRPPHQGHG E\ WKH 86 'HSDUWPHQW RI $JULFXOWXUH 86'$  RIIHUHG
OLPLWHGSURWHFWLRQDJDLQVWWKHEROOZHHYLO 1DWLRQDO5HVHDUFK&RXQFLO 1RWXQWLOZDV
FDOFLXPDUVHQDWHIRXQGWRSURYLGHHIIHFWLYHFRQWURORIWKHZHHYLO +DQH\/HZLVDQG/DPEHUW
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'DLO\ DWWHQGDQFH GDWD IURP +DQFRFN &RXQW\ KLQW DW FRWWRQ¶V LPSDFW
on education. Attendance was lowest at the start of the school year,
increased throughout the fall, and plateaued in the winter. This pattern
holds for all races and sexes, but it is a more prominent feature of attendance for blacks. This is consistent with the hypotheses that the cotton
harvest depressed school attendance during the fall and had a greater
negative effect for blacks.
Southern Schooling and Race
'HVSLWHWKHVLJQL¿FDQWH[SDQVLRQRISXEOLFHGXFDWLRQLQWKH6RXWKHUQ
United States in the early twentieth century, there remained large racial
disparities. The South’s segregation policies mandated the creation of
two separate school systems, which were in practice anything but equal.
Figure 2 shows the time trend of several measures of school quality in
*HRUJLDEHWZHHQDQG$VVKRZQLQSDQHO D WKHQXPEHURI
WHDFKHUVSHUVFKRRODJHFKLOGUHQDYHUDJHGIRUZKLWHVEXWRQO\
for blacks. The disparity is slightly reduced by restricting the denominator
to include only enrolled children; the racial differential in the number of
WHDFKHUVSHUVDPHUDFHHQUROOHGVWXGHQWVZDVRQO\ VHHSDQHO
[b]). Additionally, the human capital of black teachers was on average
lower than that of white teachers. While the percentage of teachers having
received normal training (instruction in teaching standards at a normal
school, or teachers college) was increasing for both races, the percentage
of black teachers receiving normal training consistently lagged behind
that of whites by an average of 18 percentage points, as displayed in
panel (c). Moreover, school term length, as panel (d) shows, was consistently shorter for blacks by about a month on average.
The educational attainment of blacks lagged behind that of whites as
ZHOO,QWKHVFKRRODWWHQGDQFHUDWHRIVRXWKHUQFKLOGUHQDJHG¿YHWR
ZDVSHUFHQWIRUEODFNVDQGSHUFHQWIRUZKLWHV7KLVGLIIHUHQFH
in school attendance culminated in a large gap in educational attainment.
7KHFRKRUWRIEODFNVERUQEHWZHHQDQGLQWKH6RXWKFRPSOHWHG
MXVW\HDUVRIVFKRROLQJRQDYHUDJHQHDUO\WKUHH\HDUVIHZHUWKDQWKHLU
ZKLWHFRXQWHUSDUWV+RZHYHUWKHUDFLDOJDSVLQHGXFDWLRQQDUURZHGRYHU
WLPH%\WKHUDFLDOJDSLQVFKRRODWWHQGDQFHZDVMXVWSHUFHQWDJH
points, compared to 18 percentage points four decades earlier. Similarly,

6HH2QOLQH$SSHQGL[&IRUGHWDLOVDQGGLVFXVVLRQRIWKH+DQFRFN&RXQW\GDLO\DWWHQGDQFH
data.
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FIGURE 2
75(1'6,16&+22/48$/,7<,1*(25*,$%<5$&(±
Source &DOFXODWHG XVLQJ GDWD FROOHFWHG IURP WKH *HRUJLD 'HSDUWPHQW RI (GXFDWLRQ Annual
Report of the Department of Education to General Assembly of the State of Georgia±
The number of teachers with normal training is not available after 1922. The length of the school
WHUPZDVQRWUHSRUWHGVHSDUDWHO\E\UDFHSULRUWR

the gap in educational attainment fell to 1.1 years of schooling for the
FRKRUWERUQEHWZHHQDQG &ROOLQVDQG0DUJR 
The history of the black-white education gap in Georgia illustrates
these points. Figure 3(a) presents the years of schooling of whites versus
EODFNVE\¿YH\HDUELUWKFRKRUWVLQ*HRUJLD:KLOHWKHHGXFDWLRQDODWWDLQment of both races trended upward over the early twentieth century,
growth was faster for blacks than whites. Figure 3(b), which shows white
minus black years of schooling by birth cohort, gives a better sense of
the timing of this convergence. The racial education gap remained relaWLYHO\ FRQVWDQW DW DURXQG  \HDUV RI VFKRROLQJ XQWLO WKH ±
birth cohort when it began to fall at a fairly steady rate. Yet there was
no contemporaneous increase in the quality of black schools relative to
white schools in Georgia that can explain this trend break, as evidenced
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FIGURE 3
*$3,1<($562)6&+22/,1*%<),9(<($5%,57+&2+257,1*(25*,$
Source&DOFXODWHGXVLQJWKH,3806FHQVXVGDWD 5XJJOHVHWDO 

by Figure 2. The timing of the arrival of the boll weevil in Georgia, and
the resulting shift away from cotton production, however, corresponds to
the beginning of the convergence of the black-white education gap. The
¿UVWFRKRUWZKRVHVFKRROLQJGHFLVLRQVZRXOGKDYHEHHQIXOO\DIIHFWHGE\
WKHZHHYLOLQ*HRUJLDZDVWKH±ELUWKFRKRUW7KLVVXJJHVWVWKDW
the fall in cotton production in the wake of the boll weevil’s arrival may
explain part of the initial narrowing of the racial gap in education in the
South.
'$7$

7RDQDO\]HWKHUROHRIWKHFRWWRQHFRQRP\LQGHWHUPLQLQJHGXFDWLRQDO
outcomes, I have collected county-level data from the Annual Report
of the Department of Education to the General Assembly of the State
of GeorgiaIRUWKH\HDUVWR7KHVWDWLVWLFDOVXPPDULHVDUHD
source of a variety of data on school quantity and quality at the county
level. Useful statistics on school quantity include the number of children
enrolled in school by grade and by sex and average daily attendance.
&RQWUROVIRUWKHTXDOLW\RIHGXFDWLRQLQFOXGHWKHQXPEHURIVFKRROVDQG
teachers, days of school per year, and total receipts. Also, Georgia took
a quinquennial census of the school-age population, which provides the
total school-age population of each county by sex. With the exception of

$VDSRVVLEOHH[FHSWLRQWKH5RVHQZDOG)XQGEHJDQGRQDWLQJPRQLHVIRUWKHFRQVWUXFWLRQRI
VFKRROVVHUYLQJEODFNFKLOGUHQLQ $DURQVRQDQG0D]XPGHU WKHSRWHQWLDOFRQIRXQGLQJ
effects of which are considered later.
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receipts, all of the above mentioned educational statistics were reported
separately by race. In addition, the Report of the Comptroller-General
provides detailed statistics on taxable wealth, from which I collected total
wealth by race for each county.
I also collected data from three sources previously exploited by Lange,
2OPVWHDG DQG 5KRGH   WR DQDO\]H WKH LPSDFW RI WKH EROO ZHHYLO
on cotton production. First, Cotton Production in the United States
provides the number of bales of cotton ginned, an excellent proxy for the
DPRXQWRIFRWWRQJURZQLQHDFKFRXQW\6HFRQG86'$PDSVRIWKHEROO
ZHHYLO¶VVSUHDG +XQWHUDQG&RDGS DUHXVHGWRFUHDWHDYDULDEOH
tracking the presence of the boll weevil at the county level. Third, the
8QLWHG 6WDWHV +LVWRULFDO &OLPDWRORJ\ 1HWZRUN SURYLGHV KLVWRULFDO GDWD
including monthly totals of precipitation, which I use to estimate total
VXPPHUUDLQIDOODWWKHFRXQW\OHYHO²DQDOWHUQDWLYHH[RJHQRXVVKRFNWR
cotton production.
(03,5,&$/)5$0(:25.

0\¿UVWK\SRWKHVLVLVWKDWH[RJHQRXVUHGXFWLRQVLQFRWWRQSURGXFWLRQ
increased the school enrollment rate of children by reducing the marginal
product of child labor in agriculture. Secondly, this effect is predicted to
have been greater for blacks than for whites because black children were
more likely to be employed as farm laborers.8
:KLOHWKHFRQÀLFWEHWZHHQWKHFRWWRQKDUYHVWDQGVFKRRODWWHQGDQFHLQ
the fall is obvious, the relationship between cotton and enrollment may
EHOHVVFOHDUIRUH[DPSOHVLQFHWKHKDUYHVWGLGQRWGLUHFWO\FRQÀLFWZLWK
VFKRRO DWWHQGDQFH LQ )HEUXDU\ +RZHYHU RYHU WKH VFKRRO WHUP WRSLFV
generally build upon one another, growing in complexity. Thus, the
PDUJLQDOEHQH¿WRIDGD\RIVFKRROLVGHFUHDVLQJLQWKHQXPEHURIGD\V
missed at the beginning of the term. Since the cotton harvest overlapped
with the beginning of the school term, a child participating full time in
WKHKDUYHVWZRXOGPLVVWKH¿UVWIHZZHHNVWRPRQWKVRIVFKRROORZHULQJ
WKHPDUJLQDOEHQH¿WRIDWWHQGLQJVFKRROODWHU)RUVRPHWKLVGHFUHDVHLQ
the value of schooling may have been great enough to prevent attendance
altogether.

)RUUHDVRQVRIGDWDTXDOLW\GHWDLOHGLQ2QOLQH$SSHQGL[$,XVHHQUROOPHQWUDWHUDWKHUWKDQ
attendance rate as the dependent variable of primary interest.
8
This prediction can also be motivated by a model of the time allocation of the child where
WKH KRXVHKROG DOORFDWHV WKH FKLOG¶V WLPH EHWZHHQ VFKRRO DQG ZRUN WR PD[LPL]H XWLOLW\ IURP
consumption and the child’s future earnings. In such a framework, the fact that white households
were wealthier than black households, on average, suggests that black enrollment rates would be
PRUHUHVSRQVLYHWRDVKRFNWRWKHPDUJLQDOSURGXFWRIFKLOGODERU IRUGHWDLOVVHH%DNHU 
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I use county-level cotton production as a proxy for the marginal
product of child labor in agriculture.9 A potential concern with this
approach is the existence of alternative mechanisms by which exogenous
changes in cotton production could affect the household schooling decision. First, a negative shock to cotton production, such as the arrival of
the boll weevil, would negatively affect household wealth. Since wealth
is positively correlated with schooling, the wealth effect would bias the
H[SHFWHG UHODWLRQVKLS WRZDUG ]HUR 7R PLWLJDWH WKLV FRQFHUQ DYHUDJH
wealth at the county level is included as a control. Additionally, lower
household wealth implies a reduction in the tax base and, potentially, a
reduction in funds for education. In Georgia, however, most school board
receipts were apportioned from the State School Fund rather than being
raised by local taxation in the early twentieth century. Georgia’s School
Fund did not change in response to cotton production, which suggests
WKDWWKHEROOZHHYLOKDGOLWWOHLPSDFWRQVFKRRO¿QDQFHV1HYHUWKHOHVVWR
address this concern, I control for school board receipts per school-age
child.
A simple regression of measures of education (y) on bales of cotton
ginned (COTTON) could be used to examine the hypotheses. This linear
regression is represented by the following equation:
yct = G * COTTONct + LXct + Vc + Vt + Jct,

(1)

which includes controls Xct for county c and year t, as well as county
DQG \HDU ¿[HG HIIHFWV &RXQW\OHYHO FRQWUROV LQFOXGH DYHUDJH ZHDOWK
DQGPHDVXUHVRIVFKRROTXDOLW\ WHDFKHUVSHUVDPHUDFHFKLOGUHQRI
VFKRRODJHVFKRROVSHUVDPHUDFHFKLOGUHQRIVFKRRODJHGD\VRI
school per year, and school board receipts per child).117KHFRHI¿FLHQWRI
interest is G, the effect of cotton output on measures of education.
9

2QHPLJKWLPDJLQHXVLQJWKHSULFHRIFRWWRQUHODWLYHWRRWKHUFURSVDVDSUR[\IRUWKHYDOXH
RIWKHPDUJLQDOSURGXFWRIFKLOGODERULQDJULFXOWXUH IROORZLQJIRUH[DPSOH6FKXOW]4LDQ
 +RZHYHUDQQXDOYDULDWLRQLQFRWWRQSULFHZDVODUJHO\GHWHUPLQHGE\RXWSXWUHVXOWLQJLQ
a negative correlation between output and price. If marginal product of labor was increasing in
output, as argued here, then price does not provide a good proxy for the value of the marginal
product of child labor in this context. Additionally, world price does not provide any cross-county
YDULDWLRQDQGZRXOGWKXVEHDEVRUEHGE\\HDU¿[HGHIIHFWV

Because average wealth here is based on assessed, rather than market, value, it may understate
the true effect of the boll weevil on property values. For this reason and because I cannot control
for changes in the distribution of wealth, some potential for bias remains. Thus, the results may
understate the true impact of a change in the marginal product of child labor on schooling.
11
Since some of these control variables are likely to have been partially determined by
enrollment rate, and are thus endogenous in equation (1), in each analysis that follows I show
UHVXOWVRIVSHFL¿FDWLRQVH[FOXGLQJDQGLQFOXGLQJWKHIXOOVHWRIFRQWUROV
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+RZHYHURQHFRQFHUQZLWKWKHDERYHPHWKRGRORJ\LVWKHOLNHO\HQGRgeneity of cotton production to schooling decisions. A farmer, when
deciding how much cotton to plant in the spring, would likely consider
whether his children would be available to help with the fall harvest. If
the children were to attend school, their labor could not be counted on in
WKHIDOO7KXVRUGLQDU\OHDVWVTXDUHV 2/6 HVWLPDWHVRIHTXDWLRQ  DUH
likely contaminated by reverse causation: increased schooling, and thus
a reduction in the supply of child labor, caused a fall in cotton production due to the higher marginal cost of labor. I address this concern by
using an instrumental variables strategy to estimate the effect of cotton
production on educational outcomes. Therefore, bales of cotton ginned,
COTTONct, is treated as endogenous and modeled as
COTTONct = MZct + QXct + Xc + Xt + vct,

(2)

where Zct is an indicator variable for the presence of the boll weevil in
county c in year t.
The validity of the boll weevil as an instrument is easily argued. The
EROOZHHYLOLVFHUWDLQO\UHOHYDQWWRFRWWRQSURGXFWLRQ/DQJH2OPVWHDG
DQG5KRGH  ¿QGWKDWWRWDOFRWWRQSURGXFWLRQIHOOE\DSSUR[LPDWHO\
SHUFHQWZLWKLQ¿YH\HDUVRIFRQWDFW7KHH[FOXVLRQUHVWULFWLRQLVWKDW
WKH EROO ZHHYLO LQÀXHQFHG VFKRROLQJ RQO\ WKURXJK LWV HIIHFW RQ FRWWRQ
production, a reasonable assumption as the boll weevil’s only direct
HIIHFW ZDV RQ FRWWRQ 'XH WR WKH LQVHFW¶V QDUURZ GLHW LW KDG QR GLUHFW
impact on humans, livestock, or other crops. Furthermore, there is no
reason to think that schooling decisions could have affected the spread of
WKHEROOZHHYLOZKLFKFDQÀ\XSWRPLOHVLQVHDUFKRIIRRG9DOLGLW\
of the presence of the boll weevil as an instrument is further explored in
a later section.
,DOVRFRQVLGHUWKHUHGXFHGIRUPVSHFL¿FDWLRQJLYHQE\WKHVXEVWLWXtion of equation (2) into equation (1). This provides an estimate of the
overall impact of the boll weevil’s arrival on enrollment rates. Since
UHGXFHGIRUP HIIHFWV DUH FRPSXWHG E\ 2/6 WKH\ DUH XQELDVHG DQG GR
QRWUHTXLUHODUJHVDPSOHVL]HVIRUVWDWLVWLFDOSURSHUWLHVWRKROGWKHVDPH
FDQQRWEHVDLGRI6/6HVWLPDWHV $QJULVW 
Two restrictions are imposed on the sample of counties included in
the analysis. First, the analysis is limited to those counties that maintained public schools for blacks throughout the study period. There
were 11 counties that had small black populations and did not always
provide schooling for black children. Second, the analysis is limited to
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cotton-producing counties. There are 12 counties in Georgia for which
there are no data on cotton production for part of the study period.
Most are in the mountainous area of northeast Georgia or along the
FRDVW 'XH WR RYHUODS WKHVH WZR UHVWULFWLRQV HOLPLQDWH RQO\  FRXQWLHV $GGLWLRQDOO\ WR SURYLGH D EDODQFHG SDQHO RI FRQVLVWHQWO\GH¿QHG
geographical units, I merge counties whose borders changed within the
WLPHSHULRGVWXGLHGLQWRWKHVPDOOHVWFRQVLVWHQWXQLW%HWZHHQDQG
1922, 14 new counties were created from parts of 22 existing ones. The
DGMXVWPHQWIRUERUGHUFKDQJHVPHUJHVWKHVHFRXQWLHVLQWRHLJKW³VXSHU
counties.”12$OWRJHWKHUWKHVHDGMXVWPHQWVUHGXFHWKHQXPEHURIFRXQWLHV
LQWKHVDPSOHIURPWR13 Thus, data on 121 Georgia counties over
\HDUV±DUHXVHGWKURXJKRXWWKHDQDO\VLV
5(68/76

Summary statistics for 1914, the year prior to contact with the boll
ZHHYLOLQ*HRUJLDDUHVKRZQLQ7DEOH,QSHUFHQWRIVFKRRO
DJHEODFNFKLOGUHQZHUHHQUROOHGLQVFKRROFRPSDUHGZLWKSHUFHQW
DPRQJZKLWHVIRUDUDFLDOGLIIHUHQFHRISHUFHQWDJHSRLQWV7KHUDFLDO
gap in average daily attendance per school-age child was slightly larger,
SHUFHQWDJHSRLQWV+RZHYHUWKHDYHUDJHDWWHQGDQFHUDWHIRUERWK
races, at these county schools was fairly low at 49 percent.
There was also a substantial racial gap in school resources. White
VFKRROVZHUHRSHQIRUURXJKO\PRQWKVD\HDUZKLOHEODFNVFKRROV
UDQRQO\PRQWKVRQDYHUDJH DVVXPLQJVFKRROGD\VSHUPRQWK 
$GGLWLRQDOO\ WKHUH ZHUH  ZKLWH WHDFKHUV SHU  ZKLWH FKLOGUHQ RI
VFKRRODJHEXWRQO\EODFNWHDFKHUVSHUEODFNFKLOGUHQRIVFKRRO
DJH (YHQ DIWHU DGMXVWLQJ IRU GLIIHUHQFHV LQ HQUROOPHQW UDWH WKH UDFLDO
GLIIHUHQWLDO LQ VWXGHQWWHDFKHU UDWLR LV YHU\ ODUJH 2Q DYHUDJH WKHUH
ZHUHHQUROOHGEODFNVWXGHQWVSHUWHDFKHUEXWRQO\HQUROOHGZKLWH
students per teacher. In terms of schools, there were 2.9 fewer schools for
EODFNVSHUVFKRRODJHFKLOGUHQWKDQIRUZKLWHV+RZHYHUEODFNV
were much more likely to attend one-room schools, whereas whites often
attended multi-room graded schools. So this measure of access to schools
likely understates the true disparity. The average school board received
less than six dollars per school-age child. Statewide expenditures for 1914
VKRZ  SHUFHQW RI IXQGV ZHUH VSHQW RQ ZKLWHV  SHUFHQW RQ EODFNV
12

7KHUHVXOWVSUHVHQWHGDUHUREXVWWRWKHH[FOXVLRQRIWKHVH³VXSHUFRXQWLHV´
 7KH VDPSOH UHSUHVHQWV  SHUFHQW RI WKH WRWDO SRSXODWLRQ DQG  SHUFHQW RI WKH UXUDO
SRSXODWLRQRI*HRUJLDLQ 86%XUHDXRIWKH&HQVXV 
13
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TABLE 1
6800$5<67$7,67,&6)25*(25*,$
Mean

Variable
enrollment

'H¿QLWLRQ
(QUROOPHQWUDWH
(QUROOPHQWUDWHIHPDOH

All

Black

White

'LII

(1)

(2)

(3)

(4)










±

±















(QUROOPHQWUDWHPDOH










±


attendance

'DLO\DWWHQGDQFHRYHUVFKRRODJHSRS










±


teachers

7HDFKHUVSHUVFKRRODJHFKLOGUHQ







2.422


±


schools

6FKRROVSHUVFKRRODJHFKLOGUHQ










±


term length

'D\VRIVFKRROSHU\HDU

119.984   ±
 (19.311) 


receipts

School receipts per school-age child (¢)


(224)

²
²

²
²

wealth

Wealth per same-race school-age child

1,124


121
(129)





(19,322)

²
²

²
²

cotton bales Bales of cotton ginned

²
²
±

²
²

 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes&ROXPQV  WR  UHSRUWPHDQVIRUZLWKVWDQGDUGGHYLDWLRQVLQSDUHQWKHVHV&ROXPQ  
reports the difference in means estimated from regressions with an indicator variable for blacks and
presents standard errors in parentheses.
Sources: See the text.

DQG  SHUFHQW RQ LWHPV QRW UHSRUWHG VHSDUDWHO\ *HRUJLD 'HSDUWPHQW
RI(GXFDWLRQ 6LQFHEODFNVPDGHXSSHUFHQWRIWKHVFKRRODJH
population, black schools were clearly not equal to white schools, consisWHQW ZLWK ZRUN LQ WKH ³VHSDUDWHEXWHTXDO´ OLWHUDWXUH .RXVVHU 
0DUJR 
Table 2 begins the examination of the relationship between cotton
and schooling, presenting reduced-form effects of the boll weevil on log
HQUROOPHQWUDWH7KHFRHI¿FLHQWRILQFROXPQ  LPSOLHVWKDWWKH

Boll Weevil’s Impact on Education in Rural Georgia 1143
TABLE 2
5('8&(')2505(*5(66,2162)/2*(152//0(175$7(21%2//:((9,/
Black
(1)
boll weevil

White
(2)

Both

(3)

(4)








±














black

²
²

²
²

²
²

²
²

±


±


black X weevil

²
²

²
²

²
²

²
²







ln(teachers)

²
²




²
²




²
²




ln(schools)

²
²




²
²




²
²




ln(term length)

²
²




²
²




²
²




ln(receipts)

²
²

±


²
²




²
²




ln(wealth)

²
²




²
²

±


²
²

±


2EVHUYDWLRQV











3,322

5VTXDUHG













 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes: 6WDQGDUGHUURUVDGMXVWHGIRUFOXVWHULQJE\FRXQW\LQSDUHQWKHVHV$OOUHJUHVVLRQVLQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV6HH7DEOHV'DQG'LQWKH2QOLQH$SSHQGL[IRUWKHUHVXOWVRI
VSHFL¿FDWLRQVLQFOXGLQJFRXQW\VSHFL¿FOLQHDUWLPHWUHQGVDQGLQWHUDFWLRQWHUPV
Sources: See the text.

boll weevil explains a 4 percent (e – 1) increase in the school enrollment rate of black children. This result suggests the boll weevil increased
the enrollment rate of blacks by 2.8 percentage points at the 1914 mean, or
SODFHGURXJKO\DQDGGLWLRQDOEODFNFKLOGUHQDJHVVL[WKURXJKLQ
VFKRROLQWKHVWDWHRI*HRUJLDDORQH&ROXPQ  VKRZVWKHEROOZHHYLO¶V
effect to be robust to the inclusion of wealth and school quality controls.14
14
$GGLWLRQDOO\7DEOH'LQ2QOLQH$SSHQGL['VKRZVWKDWWKHUHVXOWIRUEODFNVLVUREXVWWR
WKHLQFOXVLRQRIFRXQW\VSHFL¿FOLQHDUWLPHWUHQGVDQGLQWHUDFWLRQWHUPVEHWZHHQWKHEROOZHHYLO
dummy and county-level controls.
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&RQYHUVHO\WKHUHVXOWVIRUZKLWHVLQFROXPQV  DQG  VXJJHVWWKDWWKH
boll weevil caused less than a 1 percent increase in school enrollment
UDWHEXWWKHVHHVWLPDWHVDUHQRWVWDWLVWLFDOO\GLIIHUHQWIURP]HUR
7R WHVW ZKHWKHU WKH HIIHFW RI WKH EROO ZHHYLO GLIIHUHG VLJQL¿FDQWO\
E\UDFHFROXPQV  DQG  SUHVHQWUHGXFHGIRUPHVWLPDWHVRISRROHG
regressions of log enrollment rate on the presence of the boll weevil, an
LQGLFDWRUIRUEODFNVDQGWKHLULQWHUDFWLRQ7KHFRHI¿FLHQWVRQWKHLQWHUDFWLRQWHUPDUHSRVLWLYHDQGKLJKO\VLJQL¿FDQWFRQ¿UPLQJWKDWWKHEROO
weevil had a greater positive impact on black enrollment rate than white
enrollment rate. The results shown in Table 2 reveal that the arrival
of the boll weevil, an exogenous, negative shock to cotton production,
increased the enrollment rate of blacks and reduced the racial gap in
HQUROOPHQWE\SHUFHQWDWWKHPHDQ0RUHRYHUWKHEROOZHHYLO
DFFRXQWVIRUSHUFHQWRIWKHFRQYHUJHQFHLQEODFNDQGZKLWHHQUROOPHQW
rates between 1914 and 1929 in Georgia.
Table 3 presents two-stage least-squares estimates of the model given
by equations (1) and (2) with log enrollment rate as the dependent variDEOH7KH¿UVWVWDJHUHVXOWVSUHVHQWHGLQFROXPQV  WKURXJK  UHYHDOD
strong negative effect of the boll weevil on cotton production in Georgia,
FRQVLVWHQW ZLWK WKH ZRUN RI /DQJH 2OPVWHDG DQG 5KRGH   7KH
íFRHI¿FLHQWRQWKHSUHVHQFHRIWKHEROOZHHYLOLQFROXPQ  IRU
example, suggests that the boll weevil was associated with a 19 percent
(e±± GHFOLQHLQWRWDORXWSXW7KLVUHVXOWLVUREXVWDQGKLJKO\VLJQL¿FDQWDFURVVVSHFL¿FDWLRQV7KHIDFWWKDWWKHHVWLPDWHGHIIHFWRIWKHEROO
weevil on cotton remains almost unchanged when controls for either
race are included suggests that the boll weevil is a good instrument.
)XUWKHUPRUHWKH¿UVWVWDJH.OHLEHUJHQ3DDS)VWDWLVWLFIRUWKHH[FOXGHG
LQVWUXPHQW UDQJHV IURP  WR  DOOD\LQJ FRQFHUQV WKDW WKH EROO
weevil is a weak instrument. ,Q VXPPDU\ WKHVH ¿UVWVWDJH UHVXOWV


7DEOH'LQ2QOLQH$SSHQGL['VKRZVWKHVHHVWLPDWHVWREHKLJKO\UREXVW
7KLV¿JXUHLVFDOFXODWHGDVIROORZV$  SHUFHQWLQFUHDVHLQEODFN ZKLWH HQUROOPHQWUDWH
LVHTXLYDOHQWWRD  SHUFHQWDJHSRLQWLQFUHDVHLQWKHVWDWHZLGHEODFN ZKLWH HQUROOPHQW
UDWHLQRI  SHUFHQW7KXVWKHHQUROOPHQWJDSQDUURZHGE\SHUFHQWDJHSRLQWV
due to the boll weevil. Between 1914 and 1929, the racial differential in enrollment rate fell by
SHUFHQWDJHSRLQWVRIZKLFKWKHEROOZHHYLOFDQDFFRXQWIRUSHUFHQW$\HDUVSDQ\LHOGVD
conservative estimate. Alternatively, between 1914 and 1922, the racial gap in enrollment rate fell
E\SHUFHQWDJHSRLQWVRIZKLFKWKHEROOZHHYLODFFRXQWVIRUSHUFHQW6WDWHZLGHHQUROOPHQW
UDWHVZHUHFDOFXODWHGIURP*HRUJLD'HSDUWPHQWRI(GXFDWLRQ  

 7KH .OHLEHUJHQ3DDS )VWDWLVWLF LV WKH KHWHURVNHGDVWLFLW\ DQG FOXVWHUUREXVW IRUP RI WKH
&UDJJ'RQDOG )VWDWLVWLF 7KH UHSRUWHG )VWDWLVWLFV H[FHHG WKHFULWLFDO YDOXH RI  IRU WKH 
SHUFHQW OHYHO WHVW WKDW WKH PD[LPXP VL]H LV QR PRUH WKDQ  SHUFHQW 6WRFN DQG <RJR  
suggesting that presence of the boll weevil is not a weak instrument.
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TABLE 3
6/6(67,0$7(62)&27721¶6())(&721(152//0(175$7(
First Stage

(1)
boll weevil

±


Second Stage

Black

White

(2)

(3)

±


±


Black

White

(4)







²
²

²
²

²
²

²
²
±
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²
²

²
²
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²

±


±


±


ln(teachers)

²
²

±





²
²




²
²




ln(schools)

²
²

±


±


²
²




²
²




ln(term length)

²
²




±


²
²




²
²




ln(receipts)

²
²







²
²




²
²




ln(wealth)

²
²







²
²




²
²

±


2EVHUYDWLRQV















5VTXDUHG















.OHLEHUJHQ3DDS
F-statistic







²

²

²

²

 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes 6WDQGDUG HUURUV DGMXVWHG IRU FOXVWHULQJ E\ FRXQW\ LQ SDUHQWKHVHV $OO UHJUHVVLRQV LQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV7KHGHSHQGHQWYDULDEOHLQWKH¿UVWVWDJHLVORJFRWWRQEDOHVJLQQHG
and the dependent variable in the second stage is log enrollment rate.
Sources: See the text.

FRQ¿UPWKHUHOHYDQFHRIWKHEROOZHHYLODQGVXJJHVWWKDWLWLVDVWURQJ
instrument for cotton production.18
The second-stage results, also shown in Table 3, suggest large racial
differences in schooling response to changes in cotton production. The
íFRHI¿FLHQWRQORJFRWWRQEDOHVLQFROXPQ  VXJJHVWVWKDWD
SHUFHQWUHGXFWLRQLQFRWWRQSURGXFWLRQFDXVHGDSHUFHQW ± – 1)
18
8VLQJWKHEROOZHHYLODQGVXPPHUUDLQIDOO GLVFXVVHGODWHU DVLQVWUXPHQWV+DQVHQ¶V-WHVWRI
overidentifying restrictions suggests both are independent of the second-stage error term (results
VKRZQLQSDQHO E RI7DEOH'LQ2QOLQH$SSHQGL[' 
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LQFUHDVHLQWKHVFKRROHQUROOPHQWUDWHRIEODFNV7KHPRGHOLQFROXPQ  
VKRZVWKLVUHVXOWLVUREXVWWRWKHLQFOXVLRQRIUDFHVSHFL¿FVFKRROTXDOLW\
DQGZHDOWKFRQWUROV$VIRUZKLWHVWKHFRHI¿FLHQWIRUORJFRWWRQEDOHVLQ
FROXPQ  VXJJHVWVWKDWDSHUFHQWUHGXFWLRQLQFRWWRQSURGXFWLRQOHG
WR D  SHUFHQW LQFUHDVH LQ HQUROOPHQW UDWH +RZHYHU WKH UHODWLRQVKLS
EHWZHHQFRWWRQDQGZKLWHHQUROOPHQWLVQRWVWDWLVWLFDOO\VLJQL¿FDQW7KH
differential results by race are consistent with the hypothesis that blacks
were more sensitive to changes in cotton production than whites.
The results for the school quality controls in Table 3 are as expected.
The number of teachers, number of schools, term length, and school
receipts are all positively correlated with enrollment rate. Interestingly,
the number of schools appears to have a greater effect on enrollment rate
IRUEODFNVWKDQZKLWHVDSHUFHQWLQFUHDVHLQWKHQXPEHURIVFKRROVLV
associated with a 2 percent increase in enrollment rate for blacks but only
DSHUFHQWLQFUHDVHIRUZKLWHV7KHUDFLDOGLIIHUHQFHPLJKWEHEHFDXVH
an increase in the number of schools reduced the cost of attendance for
blacks more than whites, since whites had better access to transportation.
The effect of cotton production on enrollment rates across sex is also
worth exploring. If females had a lower marginal product of labor in
the cotton harvest than males, then their school enrollment might be
less affected by cotton production. Indeed, the gap between the male
and female enrollment rate of black children, as seen in Table 1, may
be in part due to a higher demand for black males in the production of
cotton. Table 4 displays the second-stage results of 2SLS regressions of
ORJHQUROOPHQWUDWHEURNHQGRZQE\UDFHDQGVH[$SHUFHQWGHFUHDVH
in cotton production led to a 2.2 percent increase in the enrollment rate
RIEODFNPDOHV FROXPQ>@ DQGDSHUFHQWLQFUHDVHLQWKHHQUROOPHQW
rate of black females (column [3]). The magnitude of these effects is only
slightly reduced by the addition of wealth and school quality controls,
ZKLOHWKHFRHI¿FLHQWVDUHVWDWLVWLFDOO\VLJQL¿FDQWDWWKHSHUFHQWOHYHO
+RZHYHUWKHHVWLPDWHGFRHI¿FLHQWVIRUEODFNPDOHVDQGIHPDOHVDUHQRW
VWDWLVWLFDOO\GLIIHUHQWIURPRQHDQRWKHU$VVKRZQLQFROXPQV  WKURXJK
(8), the effects of cotton on the enrollment rate of white males and females
DUHQHJDWLYHEXWVPDOODQGVWDWLVWLFDOO\LQVLJQL¿FDQW
To understand the mechanisms at play, it is necessary to consider
how enrollment responded relative to the timing of the boll weevil’s
DUULYDO /DQJH 2OPVWHDG DQG 5KRGH   VKRZ WKDW FRWWRQ SURGXFWLRQ LQFUHDVHG MXVW SULRU WR WKH LQVHFW¶V DUULYDO VXJJHVWLQJ WKDW IDUPHUV
DWWHPSWHGWRSURGXFHD¿QDOELJFURSZKHQWKHSHVW¶VDUULYDOZDVHPLQHQW
If farmers pulled children out of school to help with these large, pre–
boll weevil harvests, then the estimates in Table 2 may overstate the net
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5VTXDUHG

ln(cotton bales)
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White

(3)

Male
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Female







(8)

± ±

±

±

±

±











































1R

Yes

1R

Yes

1R

Yes

1R

Yes

 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes 3UHVHQFH RI WKH EROO ZHHYLO LV WKH LQVWUXPHQWDO YDULDEOH 6WDQGDUG HUURUV DGMXVWHG IRU
FOXVWHULQJ E\ FRXQW\ LQ SDUHQWKHVHV $OO UHJUHVVLRQV LQFOXGH FRXQW\ DQG \HDU ¿[HG HIIHFWV (YHQ
columns include county-level wealth and school quality controls.
Sources: See the text.

effects of the boll weevil on enrollment rates, due to an Ashenfelter dip.
&RQVLGHULQJWKHVFKRROLQJUHVSRQVHUHODWLYHWRWKHEROOZHHYLO¶VDUULYDO
date addresses this concern.
Therefore, I replace the indicator for the presence of the boll weevil
with six leads and four lags for the year of its arrival. The empirical speci¿FDWLRQRIWKHUHGXFHGIRUPEHFRPHV
yct = Σ kk ≤≥4−6,k ≠0 β k

c

γ X ct + θ c θ t + φc

ε ct ,

(3)

where BWc denotes the year the boll weevil entered county c. The speci¿FDWLRQLQFOXGHVWKHFRXQW\OHYHOFRQWUROVIRUVFKRROTXDOLW\DQGZHDOWK
(Xct DQGFRXQW\VSHFL¿FOLQHDUWLPHWUHQGV7KHLQGLFDWRUIRUWKH\HDURI
the boll weevil’s arrival is omitted, so all effects are measured relative to
the year of contact. A single categorical variable is used to indicate four
or more years after contact, and a separate variable indicates six or more
years before contact. Thus, G± represents the long-run average effect six
or more years before the weevil arrived, and G4 represents the average
effect four or more years after contact.
)LJXUHSUHVHQWVWKHWUDQVIRUPHGFRHI¿FLHQWVRQWKHOHDGVDQGODJV
ZLWKVROLGOLQHVUHSUHVHQWLQJPDLQHIIHFWVDQGGDVKHGOLQHVLQGLFDWLQJ
SHUFHQWFRQ¿GHQFHLQWHUYDOV3DQHO D VKRZVWKDWWKHEROOZHHYLOKDGD
relatively small immediate impact on bales of cotton ginned, but three
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FIGURE 4
&27721352'8&7,21$1'6&+22/(152//0(175(/$7,9(727+(%2//
:((9,/¶6$55,9$/
Notes7KHSHUFHQWFRQ¿GHQFHLQWHUYDOVDUHLQGLFDWHGE\WKHGDVKHGOLQHV)LJXUH'LQ2QOLQH
$SSHQGL[ ' VKRZV WUHQGV LQ PHDQ HQUROOPHQW UDWHV E\ UDFH 6LQFH WKH EROO ZHHYLO DUULYHG LQ
VRPHFRXQWLHVRI*HRUJLDDVODWHDVQRWDOOFRXQWLHVDUHUHSUHVHQWHGLQWKHVDPSOHWKUHH
and four years after the boll weevil’s arrival. Unfortunately, comparable statistics on schooling
DUHQRWDYDLODEOHIRUEODFNVIRUWKHVFKRRO\HDU+RZHYHUDGGLQJVWDWLVWLFVIURPIRU
WKHFRXQWLHVLQIHVWHGZLWKWKHEROOZHHYLOLQGRHVQRWQRWLFHDEO\FKDQJHWKHDERYH¿JXUHV
Source: See the text.
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\HDUVDIWHULWVDUULYDOSURGXFWLRQKDGIDOOHQE\PRUHWKDQSHUFHQW7KLV
UHVXOWLVVLPLODUWRWKDWRI/DQJH2OPVWHDGDQG5KRGH  
3DQHO E RI)LJXUHVKRZVWKDWWKHHQUROOPHQWUDWHRIEODFNVEHJDQ
to increase the year prior to the boll weevil’s arrival; two years after
WKH DUULYDO GDWH WKH EODFN HQUROOPHQW UDWH KDG LQFUHDVHG E\ URXJKO\ 
percent relative to the year of arrival, with no sign of a reversal four years
after being hit. This suggests that household schooling decisions fully
responded to the presence of the boll weevil two years after its arrival.
7KHLQFUHDVHLQHQUROOPHQWMXVWSULRUWRFRQWDFWVXJJHVWVWKHUHPD\KDYH
EHHQDQWLFLSDWLRQHIIHFWV&KLOGUHQPD\KDYHEHHQHQUROOHGLQVFKRROZLWK
the expectation that the boll weevil’s impending arrival would increase
the relative returns to education, as farming cotton no longer seemed
a prudent career choice.19 Most importantly, there is only a slight dip
in enrollment rate two years prior to contact, which is not statistically
different from the pre–boll weevil trend, allaying the above mentioned
FRQFHUQUHJDUGLQJWKHSRVVLELOLW\RIDQ$VKHQIHOWHUGLSLQÀDWLQJHVWLPDWHV
of the boll weevil’s effect. In comparison, the effect of the leads and
lags of the boll weevil’s arrival on the enrollment rate of whites yields a
UHPDUNDEO\ÀDWOLQH VKRZQLQSDQHO>F@ 
Alternative Measures of Education
I now consider the boll weevil’s impact on alternative educational
RXWFRPHV VWDUWLQJ ZLWK DWWHQGDQFH UDWH GH¿QHG DV DYHUDJH GDLO\ DWWHQGDQFHGLYLGHGE\WKHVFKRRODJHSRSXODWLRQ&ROXPQV  WKURXJK  RI
7DEOHSUHVHQWWKHUHVXOWVRIUHJUHVVLRQVWHVWLQJIRUUDFLDOGLIIHUHQFHVLQ
WKHEROOZHHYLO¶VLPSDFWRQORJDWWHQGDQFHUDWHV7KHFRHI¿FLHQW
on the interaction term black X boll weevil in column (1) implies the boll
weevil differentially increased black attendance rates, showing a relative
gain of 4.3 percent; this reinforces the results for enrollment.21
$OVRWKH¿UVWJUDGHUHWHQWLRQUDWH WKHSURSRUWLRQRIFKLOGUHQKHOGEDFN
WR UHSHDW ¿UVW JUDGH  PLJKW KDYH EHHQ DIIHFWHG E\ WKH GHPDQG IRU FKLOG
19
The timing is complicated by the fact that the agricultural year and the school year do not
perfectly coincide. The extent of the boll weevil infestation at the end of the agricultural year
was revealed prior to the end of the school year. Thus, the increase in enrollment in the year
prior to contact may not have occurred until after the conclusion of the cotton harvest, as some
KRXVHKROGVSUHGLFWHGLWZRXOGEHWKHLUODVWEROOZHHYLOIUHHFURS+RZHYHULWVKRXOGQRWEHD
surprise that some households changed their behavior in response to the imminent arrival of the
EROOZHHYLOZKRVHGHVWUXFWLRQDQGDGYDQFHZDVZHOOSXEOLFL]HG,QGHHG/DQJH2OPVWHDGDQG
5KRGH  ¿QGHYLGHQFHWKDWIDUPHUVPRGL¿HGWKHLUEHKDYLRUMXVWSULRUWRFRQWDFW

The estimates presented in Tables 2 through 4 are robust to the exclusion of observations
from two years prior to the boll weevil’s arrival. Thus, this dip is not driving the above results.
21
The results of 2SLS regressions of log attendance rate on log cotton bales, comparable to
WKRVHIRUHQUROOPHQWDUHVKRZQLQ7DEOH'LQ2QOLQH$SSHQGL['
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TABLE 5
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$WWHQGDQFH5DWH
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black X weevil

VW*UDGH5HWHQWLRQ5DWH
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(2)
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2EVHUYDWLRQV













5VTXDUHG













&RXQW\FRQWUROV

1R

Yes

Yes

1R

Yes

Yes

Time trends

1R

1R

Yes

1R

1R

Yes

 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes 6WDQGDUG HUURUV DGMXVWHG IRU FOXVWHULQJ E\ FRXQW\ LQ SDUHQWKHVHV $OO UHJUHVVLRQV LQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV&ROXPQV      DQG  LQFOXGHUDFHVSHFL¿FFRQWUROVIRUZHDOWK
DQGVFKRROTXDOLW\&ROXPQV  DQG  LQFOXGHFRXQW\VSHFL¿FOLQHDUWLPHWUHQGV
Sources: See the text.

labor in cotton production. The infrequent attendance of blacks, perhaps
due to their participation in the cotton harvest, led to a distortion in the agefor-grade distribution because some children did not attend enough days of
school to advance from one grade to the next. Additionally, irregular enrollment often led to the repetition of grades. Thus, as southern farmers moved
DZD\IURPFRWWRQWKH¿UVWJUDGHUHWHQWLRQUDWHRIEODFNVLVH[SHFWHGWRIDOO
7KH*HRUJLD'HSDUWPHQWRI(GXFDWLRQGLGQRWUHSRUWWKH¿UVWJUDGHUHWHQWLRQUDWHGLUHFWO\%XW)LQLV:HOFK  DUJXHVWKDWWKHUDWLRRI¿UVWWR
VHFRQGJUDGHHQUROOPHQWVHUYHVDVDJRRGSUR[\IRUWKH¿UVWJUDGHUHWHQWLRQ
rate in the absence of growth in enrollment. Since the above results suggest
WKDWWKHRYHUDOOHQUROOPHQWUDWHFKDQJHGVLJQL¿FDQWO\ZLWKWKHDUULYDORIWKH
EROOZHHYLODWOHDVWIRUEODFNVWKLVVLPSOHUDWLRPXVWEHDGMXVWHGIRUWKH
JURZWKUDWHRIHQUROOPHQW DVGHVFULEHGLQ2QOLQH$SSHQGL[% 
7KH UHVXOWV RI SRROHG UHGXFHGIRUP UHJUHVVLRQV RI ORJ ¿UVW JUDGH
retention on the indicator for presence of the boll weevil, an indicator
IRUEODFNVDQGWKHLULQWHUDFWLRQDUHDOVRSUHVHQWHGLQ7DEOH7KHUHVXOWV
LQFROXPQ  VXJJHVWWKDWWKHEROOZHHYLOUHGXFHGWKH¿UVWJUDGHUHWHQtion rate of blacks 13 percent more than it reduced that of whites, and is
VLJQL¿FDQWDWWKHSHUFHQWOHYHO&ROXPQV  DQG  VKRZWKHUHVXOWWR
EHIDLUO\UREXVWWRWKHLQFOXVLRQRIFRXQW\VSHFL¿FOLQHDUWLPHWUHQGVDQG
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wealth and school quality controls. This suggests the arrival of the boll
ZHHYLODOVRUHGXFHGWKHUDFLDOGLIIHUHQFHLQ¿UVWJUDGHUHWHQWLRQ
7+5($76729$/,',7<

Summer Rainfall as an Alternative Instrument
2QHFRQFHUQZLWKXVLQJWKHEROOZHHYLODVDQDWXUDOH[SHULPHQWLVWKDW
such a dramatic and sustained drop in cotton production would likely
induce structural changes in the local economy, affecting, for example,
ZHDOWKDQGDGXOWZDJHVZKLFKGLUHFWO\LQÀXHQFHVFKRROLQJ:KLOHUHGXFtions in wealth and income negatively affect school enrollment, implying
that the above estimates understate the effect of cotton production on
schooling, other changes may imply the opposite. If the relative returns to
education increased, for example, then the second-stage estimates shown
LQ7DEOHZRXOGEHELDVHGDZD\IURP]HUR$QDOWHUQDWLYHLQVWUXPHQW
with a more transient impact on cotton production would be unlikely to
have long-run impacts on the local economy and, therefore, useful in
FRQ¿UPLQJWKHDERYHUHVXOWV
2QHSRWHQWLDODOWHUQDWLYHLQVWUXPHQWZLWKDVHDVRQDOHIIHFWRQFRWWRQLV
total summer rainfall.22 With regard to relevance, too little rainfall does
not seem to have been a problem in Georgia, but too much rain was.
*DYLQ:ULJKW S QRWHVWKDWFRWWRQUHTXLUHGDWOHDVWLQFKHV
RISUHFLSLWDWLRQLQWKHDEVHQFHRILUULJDWLRQ²DFRQGLWLRQPHWIRUHYHU\
FRXQW\\HDULQWKHVDPSOH3URORQJHGSHULRGVRIVRLOPRLVWXUHKRZHYHU
invited pathogens that reduced yield (Tharp and Young 1939). Indeed,
³XQLIRUPO\ GU\ DQG KRW ZHDWKHU GXULQJ WKH JURZLQJ VHDVRQ DOZD\V
contributes to the best results in cotton growing” (U.S. Bureau of the
&HQVXVS $VIRUWKHH[FOXVLRQUHVWULFWLRQVLQFHVFKRROZDVQRW
in session during the summer, rainfall during this season would have no
direct effect on school enrollment.23+RZHYHUFDXWLRQVKRXOGEHREVHUYHG
as summer rainfall may affect schooling through omitted variables.
22

2WKHULQVWUXPHQWDOYDULDEOHVFRQVLGHUHGLQFOXGHWKHZRUOGSULFHRIFRWWRQUHODWLYHWRRWKHU
crops (namely, corn, tobacco, and sugarcane) and soil conditions. Unfortunately, price lacks
FURVVFRXQW\ YDULDWLRQ DQG VRLO FRPSRVLWLRQ ODFNV WHPSRUDO YDULDWLRQ FRQÀLFWLQJ ZLWK WKH XVH
RI\HDUDQGFRXQW\¿[HGHIIHFWVUHVSHFWLYHO\7KXVVSHFL¿FDWLRQVXVLQJHLWKHUDVDQLQVWUXPHQW
OLNHO\ VXIIHU IURP RPLWWHG YDULDEOH ELDV 1HLWKHU DSSURDFK \LHOGV UREXVW HVWLPDWHV 6XPPHU
rainfall has the advantage of providing both geographic and temporal variation, making it a
stronger instrument in this context.
23
 $ IHZ FRXQWLHV RSHQHG VFKRROV IRU EODFNV LQ -XO\ DQG $XJXVW *HRUJLD 'HSDUWPHQW RI
(GXFDWLRQ± SHUKDSVWRDFFRPPRGDWHWKHFRWWRQKDUYHVW:KLOHUDLQIDOOLQWKHVXPPHU
may have had a negative impact on attendance during this two-month term, it is unlikely to have
had an impact on enrollment.
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Black

ln(summer rain)
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(3)

(4)
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2EVHUYDWLRQV
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1R

Yes

1R

Yes

&RXQW\FRQWUROV

 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes6WDQGDUGHUURUVDGMXVWHGIRUFOXVWHULQJE\FRXQW\LQSDUHQWKHVHV$OOUHJUHVVLRQVLQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV&ROXPQV  DQG  LQFOXGHUDFHVSHFL¿FFRQWUROVIRUZHDOWKDQG
school quality.
Sources: See the text.

7DEOHSUHVHQWVUHGXFHGIRUPHIIHFWVRIORJVXPPHUUDLQIDOORQORJ
HQUROOPHQW UDWH E\ UDFH 7KH UHVXOWV LQ FROXPQV   DQG   FRQ¿UP D
SRVLWLYH DQG VWDWLVWLFDOO\ VLJQL¿FDQW UHODWLRQVKLS EHWZHHQ VXPPHU UDLQIDOODQGHQUROOPHQWUDWHIRUEODFNV7KHFRHI¿FLHQWRILQFROXPQ
  VXJJHVWV WKDW D  SHUFHQW LQFUHDVH LQ VXPPHU UDLQIDOO OHG WR D 
(1.1 – 1) percent increase in the black enrollment rate.24 The estimates
for whites suggest a negative correlation between summer rainfall and
HQUROOPHQWUDWHVEXWRQFHDJDLQWKH\DUHQRWVWDWLVWLFDOO\VLJQL¿FDQW
7DEOHSUHVHQWV6/6UHJUHVVLRQVRIORJHQUROOPHQWUDWHRQORJFRWWRQ
EDOHV ZLWK ORJ VXPPHU UDLQ DV WKH LQVWUXPHQW 7KH ¿UVWVWDJH UHVXOWV
displayed in columns (1) through (3), show that log summer rain is a very
strong instrument for cotton production; the F-statistic for the excluded
LQVWUXPHQWLVDERYHLQHYHU\VSHFL¿FDWLRQ7KHíFRHI¿FLHQWLQ
FROXPQ  VXJJHVWVWKDWDSHUFHQWLQFUHDVHLQVXPPHUUDLQIDOOUHVXOWV
LQ D  SHUFHQW GHFUHDVH LQ FRWWRQ RXWSXW²FRQVLVWHQW ZLWK WKH REVHUYDtion that excessive rainfall made the crop susceptible to pathogens. The
UHVXOW LV KLJKO\ VLJQL¿FDQW DQG UREXVW DFURVV VSHFL¿FDWLRQV FRQ¿UPLQJ
the relevance of summer rainfall to cotton production.
7KHUHVXOWVRIWKHVHFRQGVWDJHSUHVHQWHGLQFROXPQV  WKURXJK  
look quite similar to those presented in Table 3. They show that reducWLRQV LQ FRWWRQ SURGXFWLRQ KDYH D SRVLWLYH DQG VWDWLVWLFDOO\ VLJQL¿FDQW
effect on the enrollment rate of blacks, while having little, if any, effect on
white enrollment. These estimates support the relevance of the marginal
24
At the mean level of summer rainfall, a one standard deviation (or 22.3 percent) increase in
summer rain led to a 1.3 percent increase in black enrollment rate.
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 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes 6WDQGDUG HUURUV DGMXVWHG IRU FOXVWHULQJ E\ FRXQW\ LQ SDUHQWKHVHV $OO UHJUHVVLRQV LQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV7KHGHSHQGHQWYDULDEOHLQWKH¿UVWVWDJHLVORJFRWWRQEDOHVJLQQHG
DQGWKHGHSHQGHQWYDULDEOHLQWKHVHFRQGVWDJHLVORJHQUROOPHQWUDWH&ROXPQV      DQG  
LQFOXGHUDFHVSHFL¿FFRQWUROVIRUZHDOWKDQGVFKRROTXDOLW\
Sources: See the text.

product of child labor in the cotton harvest to the household schooling
decision, at least for blacks, allaying concern that alternative channels
GULYHWKHPDLQUHVXOW+RZHYHUWKHHVWLPDWHVSUHVHQWHGKHUHDUHVOLJKWO\
smaller in magnitude than those in Table 3, suggesting that some of the
gains in black enrollment as a result of the boll weevil’s arrival may be
due to an increase in the relative returns to schooling.
Concurrent Shocks to Schooling
Another possible threat to the validity of the boll weevil as an instrument concerns shocks to school quality contemporaneous with the
insect’s arrival. For example, the school consolidation movement may
have spread from the southwest to the northeast of Georgia in a manner

 7KH SUHIHUUHG MXVWLGHQWL¿HG VSHFL¿FDWLRQV LQ 7DEOH  XVH ORJ VXPPHU UDLQIDOO DV WKH
instrumental variable. The results of 2SLS regressions using a quadratic in log summer rain in the
¿UVWVWDJHDUHSUHVHQWHGLQSDQHO D RI7DEOH'LQ2QOLQH$SSHQGL['¿UVWVWDJHPRGHO¿WDQG
VHFRQGVWDJHFRHI¿FLHQWVDUHOLWWOHFKDQJHG
Additionally, since late spring and early summer rainfall is known to increase boll weevil
SRSXODWLRQV 3DUDMXOHHHWDO WKHUHVXOWVRIUHJUHVVLRQVLQFOXGLQJWKHEROOZHHYLOLQGLFDWRU
ORJVXPPHUUDLQIDOODQGWKHLULQWHUDFWLRQDVLQVWUXPHQWVDUHLQFOXGHGLQSDQHO F RI7DEOH'LQ
2QOLQH$SSHQGL['7KHVHFRQGVWDJHUHVXOWVDUHUREXVWWRWKLVDOWHUQDWLYHVSHFL¿FDWLRQ
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 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
 6LJQL¿FDQWDWWKHSHUFHQWOHYHO
Notes6WDQGDUGHUURUVDGMXVWHGIRUFOXVWHULQJE\FRXQW\LQSDUHQWKHVHV$OOUHJUHVVLRQVLQFOXGH
FRXQW\DQG\HDU¿[HGHIIHFWV
Sources: See the text.

similar to the boll weevil. Table 8 shows results from regressions of
measured school quality, in logs, on the indicator for the presence of the
EROOZHHYLO7KHUHLVQRVLJQL¿FDQWUHODWLRQVKLSEHWZHHQWKHEROOZHHYLO¶V
spread and the number of teachers, number of schools, or term length
IRUHLWKHUUDFH1RWRQO\GRWKHVHUHVXOWVDPHOLRUDWHFRQFHUQVRIYDOLGLW\
but they also help rule out shocks to the supply of schooling as a channel
linking cotton production and school enrollment.
2WKHU HYHQWV KDYLQJ D VLJQL¿FDQW LPSDFW RQ VFKRROLQJ GXULQJ WKLV
SHULRGZHUHWKHFRQVWUXFWLRQRI5RVHQZDOGVFKRROVIRUEODFNFKLOGUHQDQG
::,,I5RVHQZDOGVFKRROFRQVWUXFWLRQRUSDUWLFLSDWLRQLQ::,ZHUH
correlated with the boll weevil’s arrival, then this could lead to spurious
correlation between the presence of the boll weevil and school enrollment
UDWHV7KH\HDURIWKHEROOZHHYLO¶VDUULYDOLVQRWDVLJQL¿FDQWSUHGLFWRURI
HDUO\5RVHQZDOGVFKRROFRQVWUXFWLRQRU::,HQOLVWPHQWV1HYHUWKHOHVV
,DGGFRXQW\OHYHOFRQWUROVIRUWKHSUHVHQFHRID5RVHQZDOGVFKRRODQG
the number of new military enlistments over the school-age population
during the years of U.S. involvement in WWI. The second-stage results
are presented in Table 9. The estimates shown are comparable in magniWXGHDQGVLJQL¿FDQFHWRWKRVHSUHVHQWHGLQ7DEOH Therefore, the main
¿QGLQJVDUHUREXVWWRFRQWUROOLQJIRUWKHVHVSHFL¿FHYHQWV

7KHHVWLPDWHGHIIHFWRI5RVHQZDOGVFKRROVRQEODFNHQUROOPHQWUDWHLVFRPSDUDEOHWRWKDW
IRXQG E\ $DURQVRQ DQG 0D]XPGHU   XVLQJ FHQVXV VDPSOHV EXW WKH\ ¿QG OLWWOH HIIHFW RI
5RVHQZDOGVFKRROFRQVWUXFWLRQRQZKLWHV&DUUXWKHUVDQG:DQDPDNHU  KRZHYHUVKRZWKDW
ZKLWHVEHQH¿WHGVXEVWDQWLDOO\IURP5RVHQZDOGGRQDWLRQV
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Sources6HHWKHWH[WDQG2QOLQH$SSHQGL[$

Shifting Migration Patterns
Since this analysis uses a panel of counties rather than individuals,
there might be concern that migration is biasing the results. Shifting
migration patterns concurrent with the boll weevil’s arrival would be
troubling if, on average, either in-migrants had a higher preference for
schooling or out-migrants had a lower preference for schooling. Both
FDVHVZRXOGXSZDUGELDVWKHUHVXOWVSUHVHQWHGLQ7DEOH7KHUHLVVLJQL¿cant anecdotal evidence that agricultural workers migrated in advance
RIWKHEROOZHHYLOWU\LQJWRVWD\DKHDGRILWVGHYDVWDWLRQ *LHVHQ 
/DQJH 2OPVWHDG DQG 5KRGH   DOVR VKRZ WKDW ORFDO SRSXODWLRQV
VZHOOHG RYHU WKH ¿YH \HDUV OHDGLQJ XS WR WKH EROO ZHHYLO¶V DUULYDO DQG
declined thereafter, with the trend in the black population mirroring that
of the total population.
There is no reason to think that the population migrating ahead of
the boll weevil had a higher preference for education than the resident
population. Moreover, if they did, then one would expect to see a rise
in enrollment rates prior to contact with the boll weevil followed by a
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IDOOLQHQUROOPHQWUDWHVDIWHULWVDUULYDO+RZHYHU)LJXUH E VKRZVQR
evidence of a fall in enrollment rates after contact with the boll weevil.
Alternatively, if the children of migrants were less likely to enroll in
school, perhaps because they were more likely to work in the cotton
¿HOGV WKHQ RQH ZRXOG H[SHFW D IDOO LQ HQUROOPHQW UDWHV RYHU WKH ¿YH
years leading up to contact with the boll weevil, but Figure 4(b) shows
no evidence of this pattern either. Additionally, recent work shows that
black migrants leaving the South during this period were positively
VHOHFWHGRQWKHEDVLVRIHGXFDWLRQ &ROOLQVDQG:DQDPDNHU 7KLV
suggests, if anything, my results are slightly downward biased due to
migration.
Trends in Child Labor
%HWZHHQDQGWKHUHZDVDVLJQL¿FDQWGHFUHDVHLQWKHQXPEHU
RIJDLQIXOO\HPSOR\HGFKLOGUHQWKDW³ZDVQRWOLPLWHGWRHLWKHUVH[WRDQ\
SDUWRIWKHFRXQW\WRDQ\¿HOGRIRFFXSDWLRQRUWRDQ\VSHFLDORFFXSDWLRQV´ 86%XUHDXRIWKH&HQVXVS  Moreover, this decrease
UHSUHVHQWVDGHYLDWLRQIURPWKHWUHQGDVWKHHPSOR\PHQWUDWHRIWR
 \HDU ROGV KDG UHPDLQHG IDLUO\ FRQVWDQW VLQFH  7KLV GHFOLQH LQ
child labor could confound the estimates presented in this work if it was
correlated with, and not caused by, the spread of the boll weevil across
*HRUJLD +RZHYHU WKH IDFW WKDW ERWK EODFN DQG ZKLWH FKLOGUHQ H[SHULenced similar declines in employment over this period, and yet only the
schooling behavior of blacks changed in response to the boll weevil,
suggests that these child labor trends were secular.
&21&/86,21

This article documents the effect of the cotton economy on educational
outcomes in the early twentieth-century Southern United States. More
VSHFL¿FDOO\LWFRQVLGHUVKRZUHGXFWLRQVLQFRWWRQSURGXFWLRQIROORZLQJ
the arrival of the boll weevil affected school enrollment. While there is
little evidence that the cotton economy played a role in the schooling
decision of whites, my results clearly show that the demand for child
labor in cotton production suppressed the enrollment rate of blacks.


 7KH 86 %XUHDX RI WKH &HQVXV   VSHFXODWHV WKH GHFOLQH LQ FKLOG ODERU LV RYHUVWDWHG
GXHWRWKH&HQVXVRIEHLQJWDNHQLQ-DQXDU\ZKHQDJULFXOWXUDODFWLYLW\ZDVUHODWLYHO\ORZ
and because of changes in the instructions to enumerators. Also, decreased child labor in the
non-agricultural sector might be explained by the passage of two federal laws restricting the
employment of children in mining, quarrying, and manufacturing.

Boll Weevil’s Impact on Education in Rural Georgia 
The differential response to changes in cotton production by race is
expected because white children were less likely to be engaged in farm
work than were black children. This might be because whites, who were
wealthier on average than blacks, relied more on hired labor rather than
WKHLUFKLOGUHQWRKDUYHVWFRWWRQ6WLOOWKHODFNRIDVLJQL¿FDQWUHODWLRQship between cotton production and the enrollment rate of white children
is surprising, as a non-trivial share reported working as farm laborers
LQ  3RVVLEOH H[SODQDWLRQV LQFOXGH WKH IROORZLQJ )LUVW LI WKH EROO
weevil had a greater negative effect on the wealth of whites, the estimates
IRUZKLWHVUHODWLYHWRWKRVHIRUEODFNVPLJKWEHPRUHELDVHGWRZDUG]HUR
due to the role of the wealth effect in household schooling decisions
UHJDUGLQJ ERWK DWWHQGDQFH DQG HQUROOPHQW +RZHYHU WKH IDFW WKDW WKH
estimates are little changed by the inclusion of average assessed wealth
should mitigate this concern.
6HFRQG /DQJH 2OPVWHDG DQG 5KRGH   VKRZ WKDW IDUPHUV
responded to the boll weevil by pushing up the harvest season. Since
white schools had longer terms on average, it seems likely that they
VWDUWHGHDUOLHULQWKHIDOOWKDQEODFNVFKRROV DVZDVWKHFDVHLQ+DQFRFN
&RXQW\ 7KLVVXJJHVWVWKDWWKHFRQÀLFWEHWZHHQKDUYHVWDQGVFKRROLQJ
was reduced by a proportionately greater amount for blacks, relative to
whites, by the arrival of the boll weevil. This might explain the lack of
D VLJQL¿FDQW HIIHFW RI WKH EROO ZHHYLO RQ ZKLWH HQUROOPHQW EXW LW IDLOV
WRH[SODLQWKHLQVLJQL¿FDQWUHVXOWVIRUZKLWHVZKHQXVLQJVXPPHUUDLQIDOOZKLFKWHQGVWRGHOD\WKHKDUYHVW1HLWKHUGRHVWKLVH[SODLQWKHODFN
of a response in the attendance behavior of whites to the boll weevil.
8QIRUWXQDWHO\ WKH UHSRUWV RI WKH *HRUJLD 'HSDUWPHQW RI (GXFDWLRQ
contain only scattered information on the timing of school terms. Thus,
this remains an open question for future research.
1HYHUWKHOHVVWKHGLIIHUHQWLDOHIIHFWE\UDFHLPSOLHVWKDWWKHVKLIWDZD\
IURP FRWWRQ DIWHU WKH FRPLQJ RI WKH EROO ZHHYLO VLJQL¿FDQWO\ UHGXFHG
the black-white education gap. Furthermore, other events that reduced
the demand for child labor generated by cotton, such as the Agricultural
$GMXVWPHQW $FW DQG PHFKDQL]DWLRQ RI FRWWRQ SURGXFWLRQ PD\ KDYH
contributed to convergence of the racial gap in education through the
PLGWZHQWLHWK FHQWXU\ ,QGHHG -RKQ &RJDQ   DUJXHV WKDW PHFKDQL]DWLRQRIIDUPSURGXFWLRQDQGSULQFLSDOO\GLIIXVLRQRIWKHPHFKDQLFDO
cotton picker, explains a reduction by one-half in southern black teenage
HPSOR\PHQW EHWZHHQ  DQG  ,I WKHVH EODFN WHHQDJHUV ZHUH
JRLQJWRVFKRROLQVWHDGWKHQPHFKDQL]DWLRQFRXOGH[SODLQWKHFRQWLQXHG
narrowing of the black-white differential in years of schooling through
WKHV
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The results of this article demonstrate that the production of a child
labor–intensive crop negatively affected educational outcomes in the
early twentieth century. This gives new insight into the role of the
seasonal demand for child labor in agricultural production in the household schooling decision. Further work might consider long-run effects
of the boll weevil on years of schooling, migration, and labor market
outcomes using linked census data. Additionally, an examination of how
the household schooling decision responds to different local cropping
SDWWHUQVZRXOGEHEHQH¿FLDOWRWKHOLWHUDWXUH8QGHUVWDQGLQJKRZVFKRRO
enrollment and attendance are affected by the demand for labor generated
by agriculture is key to understanding how to increase educational attainment in rural areas of the developing world today.
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