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Abstract:

This paper analyzes effects of the Republic of Ksréwo major rural reforms in 1950 and 1962/63
on agricultural productivity and individual welldog. The 1950 Land Reform resulted in a large-scale
redistribution of land while ‘green revolution’-tgpeforms in 1962/63 pushed forward the application
of modern agricultural technologies and improverlrinfrastructure. This study’s findings indicate
that both reforms had significant positive impamtsagricultural productivity. Using the link betwee
final height outcomes and early childhood nutritfarther allows an assessment of the effects of the
interventions on the biological standard of livinging adult height outcomes. Korean mean adult
height grew by a remarkable 8.1 to 12 cm for wored 7 to 9.6 cm for men born between 1920 and
1987. Two thirds of this growth took place aftee tB50 reform, and about 40 to 50 percent after the
1962/63 reforms. Structural break analyses of heigimds reveal significant upward shifts in trend
around the years of the reforms. While Korea candresidered a case of successful land reform, the
years between the two major reforms can be coresideorea’s lost decade.
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1. Introduction

The World Development Report 2008 once again retdickthe focus for development policy
and poverty reduction efforts to the rural econoaggruing from the fact that the majority of
the world’s poor at the beginning of the 21st censitill resides in rural areas. It argues that
sustainable rural income growth and poverty reductequires improvements in agricultural
productivity, a general empirical finding in thdeliature (e.g. Datt and Ravallion, 1998;
Ravallion and Chen, 2007; Deininger, 2003; Grimrgs€én and McKay, 2007; Minten and
Barrett, 2008). It further states that both an &dpke land distribution and agricultural
production technologies are key factors for attajrsustainable growth in the rural economy.
Moreover, these can lay the basis for industriibraand equitable growth of the whole
economy, as has been seen in the extraordinaxdbessful East Asian NICs.

In the short run, a more equal land distributiaangiates into both lower average farm size
and higher rates of ownership. By redistributingdl@o the actual tillers, strong incentive
effects can be set free. As long as feudal or deudal land structures pertain, with few
landlords who own most of the land and many larsdlesd land-poor wage laborers or
tenants, cultivation is often less efficient anddgroductivity remains low. Usual contracts
of hired farm labor or sharecropping are associattiul lack of supervision and thus result in
lack of incentive and static inefficiencies (Otspkzhuma and Hayami, 1992Moreover,
empirical findings suggest that in low-productivagricultural sectors, farm sizes are often
inversely related to agricultural productivity (seey. Deolalikar, 1981; Fan Chan-Kang,
2005). In addition to efficiency considerations, @sship rights further enable farmers to
access credit, and to increase investment in eidacand physical capital (e.g. Feder and
Feeny, 1991; Deininger, 2003).

That initial asset inequality matters for long-rgrowth has been shown in the academic
literature in several studies (Alesina and Rodr®94; Persson and Tabellini, 1994;
Deininger and Squire, 1998; Rodrik et al., 1995toGat al., 2009). Theoretical explanations
put forward two main channels: On the one handditretioning in the presence of
indivisible, economically profitable investment @pfunities in education or agricultural
technology may lead to underinvestment by the gsset On the other hand, political
bargaining power of the asset-poor might be limaed thus also the ability or preference to

participate in a democratic process. Thereforeumms low levels of asset inequality can

! Already in 1975, the World Bank stressed the dédity of owner-operated family farms and the irpace
of an egalitarian asset distribution as two oftlitee strategic principles for its land reform pwliUntil today,
these strategies have not been changed (DeiningeBiaswanger, 1999).
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foster broad-scale investment into human and phlsapital not only on the individual but
also on the government level, and therefore sicgmfily enhance long-run growth. Rising
overall human capital combined with low social gree for redistributive policies
furthermore facilitates efficient governance andtpal stability. For all the above mentioned
reasons and the undeniable success of the Eash Akwa-initial-inequality” growth
examples, the formerly widely believed equity-afimy trade-off, which assumes that
inequality is good for growth, is nowadays incregby put into question.

Besides delivering lower growth, asset inequalityesl also lead to persistent income
inequality even if the country manages to induktea In the process of development and
structural change in an initially agriculture-basedonomy, traditional patterns of land
holdings are often translated into similarly undqgdstributions of productive industrial
assets including financial, physical and humantehprhat is, in the absence of an initially
equitable rural asset base, a limited number dfallyi wealthy families will then easily
maintain their relative political and economic pyednance under the new circumstances,
perpetuating the country’s unequal income distrdout

Therefore, a redistributive land reform at an eatigge of development can be a crucial
means to lay the basis for agricultural produgtigiins in the short run while enhancing
long-run equitable growth and poverty reductionspexts. Such government interventions
can lead to both equitgnd efficiency gains. However, history has also taught that
implementing successful land reforms is not a sentpkk. First, success depends on former
land structures, i.e. whether hacienda-like systpresailed with mainly wage contracts, or
tenancy systems with sharecroppers used to rundihei businesses. It has often shown to be
advantageous if land was distributed to tenanterahan landless laborers, who might find it
particularly difficult to become successful farme&econd, successful land reforms often
took place in times of grand political change argfevgovernment-led. In many cases, the
class of rural landless and near landless foundegoallies in other groups of society, and
sometimes even from abroad (Barraclough, 1999)rdTHand reforms might yield only
limited success if land redistribution is not flaakby productivity enhancing complementary
reforms. Such complementary reforms might includgrovements in general public
infrastructure, better access to credit, improvepuis like new seed varieties, increased
supply of fertilizer, extension services, and agticral R&D. An extensive empirical
literature exists that focuses on the effects oficatiural technology adoption and
productivity improvements during the Green Revolnti Strongly positive effects on

agricultural productivity are usually found frometincreased use of fertilizer, improved seeds,
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pesticides, and related technical education (eedefFand Umali, 1993). Effective agricultural
technology adoption requires government effort eal have pro-poor effects, thus reducing
the relative income gap between the rich and tloe iee Janvry and Sadoulet, 2002; Minten
and Barrett, 2008).

South Korea represents an interesting case ofrifndm since land redistribution and ‘green-
revolution’-type reforms can be studied separat€lys is due to the fact that they were not
enacted at the same time but the latter followe@@ade after land redistributions had been
completed. Since the government’s objective foriithg0 reform was not the improvement of
agricultural productivity but rather the restoratiof political stability after turbulent years
following liberation, it is possible to isolate ative effects of land redistribution and
technology enhancing reforms in Korea (Pak, 1968nJand Kim, 2000). The Korean case is
particularly interesting since it represented ohéhe least developed countries in 1950, with
a per-capita GDP level of around the average of Afiican continent, and an almost
complete agriculture-based econofiyuring the following six decades it then went thgh

its well-known growth miracle which lifted the cdapnup to the level of high-income, high-
technological OECD economies. In the meantime, Eenanaged to hold income inequality
at very low levels, with Gini coefficients of incaralways ranging between of 0.3 to 0.4,
initially rising but lately falling again (World B, 2004).

The aim of this paper is to shed new light on ttikk understudied effects of Korean rural
reforms on agricultural productivity and individuiating standards. Only few papers have
estimated the impact of the reforms on the formeaking use of macro data, which are
scarce particularly for the 1940s and early 195@sthe best of the author’'s knowledge no
paper has yet analyzed effects of the reforms diviolual well-being using national micro
data. This paper takes advantage of the fact theemt anthropometric data, or more
precisely adult height data sets, can provide gpuomkies for Korean individual living
standards during the midst of the"™2@entury for which no national-level survey datasex
(Komlos, 1993; Komlos and Baten, 1998; Steckel 512®09; Deaton, 2008; Hoddinot et al.,
2008). This paper tries to examine whether andhatwextent land redistribution around 1950
and intensification reforms in 1962/63 positivelifeated agricultural productivity and
individual well-being. The findings indicate thaith the lowering of land inequality/ increase

in ownership cultivation and later technology-entiag reforms had positive significant

> However, there are also negative sides to the Bedcgreen-revolution’ technologies, for examplaen

exposure to pesticides like DDT lead to increasgelsrof breast cancer (Clapp et al., 2008), or when

monoculture and an overuse of chemicals resubiirdegradation (Singh, 2000).

® Maddison (2003) estimates a level of per-capitdPG&r South Korea in 1950 of $854 (in 1990 Inteiovs!

Geary-Khamis dollar) while the average of 57 Afrigauntries was estimated at $889 for the same year
3



effects on productivity. Moreover, structural bremkalyses of time series of adult average
height outcomes reveal positive shifts in trendsuad the years of the rural reforms. Thus,
there seems to be evidence for improved food awéilaresulting from the reforms and an
improved standard of living.

The paper is organized as follows: Section 2 gthesreader an overview over background,
process and implications of the rural reforms & Republic of Korea (ROK). Section 3 then
analyses the effect of the reforms on agricultpralductivity while section 4 examines the
effect on individual well-being using anthropometriata. Section 5 summarizes and

concludes.

2. Rural Reforms in 1950 and 1962/63

South Korea’s government-led land redistributiotipto law by theAgricultural Land Reform
Amendment Act (ALRAA)In March 1950 is considered in the literature aiethe most
successful cases of land reform. Before 1950, the#h rural economy was characterized by
a landlord estate system, where few land ownertedeout their land to tenants in exchange
for a fixed share of their harvestarge amounts of farm land were transferred frbmrich

to the poor as direct or indirect consequencesld®MA. This changed rural social relations
dramatically, leaving former landless and land-pterants empowered both economically
and politically (Oh, 2008). Equity and democratizatgains resulting from the reform are
viewed as key to the country’s later economic nie§eévorld Bank, 2004; Rodrik et al., 1995;
Boyce et al., 2007). Vested Japanese land haddisiibuted as early as 1948 under the U.S.
military government. After the formation of the RGBovernment in August 1948, earlier
discussed land reform ideas further progressedlesido voluntary land sales of many
Korean landlords already before the actual LancdoRefLaw (ALRAA). According to the

ALRAA scheme, excess land from Korean landlords thas purchased in order to provide it

* In the case of Korea the share rent was on avexagiet 50 percent of “standard production”; depegdin the
quality of land it could be between 30 and 70 petr¢Bak et al., 1966). The reference to “standaodyction”
meant that a tenant had to pay a fixed share afarstandard production rather than weighing tlog @ach
year. This was partly due to the phenomenon ofraldaadlords, who preferred to live in the citiexlahus
were not able to continuously monitor farm produoetiDe facto this was coming close to a fixed-mnitract.
Thus, tenants were rather bad off in poor crops/aad better off in years of good harvest. Contthoice
theory tells us that fixed-rent contracts are neffigient than sharecropping contracts in termprokiding
maximal incentives. However, poor tenants mightmfirefer sharecropping arrangements if they ake ri
averse and prefer to ensure themselves againstaraest. In the case of Korea, an additional uag#st that
tenants faced was, as mentioned, the unpredidtabfliandlords’ visits to evaluate “standard protion”. Thus,
some tenants would even thin out the stand of nbefded out rice in good years and cook the hecalstew.
It was to their advantage to hold down rice yigtnisot encourage the landlord to raise the stangiarduction
figure (Morrow and Sherper, 1970).
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to former tenants and workerA. three hectare ceiling on land holding was esshield for
each farm household. Excess land was distributezhgrtenants. Korean landlords received
land securities in the beginning, and were latenmensated in cash at the government’s
regulated rice price, which was much lower thangbieg market price of rice. This way, the
government managed to redistribute income fronritteto the poor while at the same time
overcoming own capital shortages and enhancingstment into agricultural and industrial
infrastructure (Jeon and Kim, 2000). Tenancy bechagally prohibited. The reform, which
was implemented with the assistance of U.S. mylitirces, led to a sharp increase in
ownership and reduction in average farm size. Téxregmtage of tenants among all rural
households decreased from 45.8 in 1949 to pralstizalo in 1952, only to increase slightly
again afterwards (6.8% (1960), 9.7% (1970)). Averlagm sizes decreased from 2.06 ha per
rural household in 1950 to 0.88 ha in 1960 and &% 1970 (Fan and Chan-Kang, 2005).
While land was fully redistributed by 1952 (Morroand Sherper, 1970), compensation
payments to landlords and tenants’ payments t@dowernment were practically finalized by
the beginning of the 1960s.

As a result of the reform, 1.29 million hectare lahd changed ownership. Of this total
amount, 21 percent was confiscated land from Jagaendlords, 23 percent was land
redistributed by the government through the ALRAZheme, while as much as 55 percent
was land targeted by the reform and freely soldhm market in anticipation of ALRAA
(KAERI, 1989, pp. 1030-31).

Korea had been under Japanese colonial rule andheasoccupied after the Second World
War by U.S. troops who governed the country betwk®tb and 1948. Several developments
led to the Land Reform Law of 1950 in South Koréast of all, the South Korean post-war
government was anti-colonial and so it confiscdtew from the Japanese. Second, rural
landless and land-poor had already been organizgutatests during colonial times. This
facilitated implementation of the reform with a greleal of support and participation by the
beneficiaries. Moreover, the weak government &f@45 in comparison with the preceding
colonial administration led to a situation in whithnsaction costs for landlords to enforce
tenants' payments saw a sudden sharp increaseingihyat tenants' rents were de facto
reduced already as early as 194third, especially the U.S. occupants feared thatttN
Korea with the support of the USSR could try to o the class of rural poor in the South

® For the same acreage of sharecropping land, olahcbuld collect 1,500 suk of rice during thearahl
period. This rent reduced to 100 suk right aftegéat 1945, and 400 to 500 suk after 1946. Oneegqukls
approximately 180.4 liters. Note that the U.S. tarly administration had set official rental ratestenancy at
one third of annual crop yields in October 1945yddrom on average 50 percent before.
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to overthrow the Southern government. And fourtieré had always been competition
between the North and the South with respect tetomomic model chosen. Thus, political
momentum and increased transaction costs for tre aligarchy eventually led to large
redistributions of land around the years of thécadf reform in 1950.

Even though redistribution of land in Korea suc@zkth creating a more equal rural asset
base, it failed in establishing a minimum average sf land ownership. Due to geographic
restriction (most of the country consists of mourdas terrain which does not allow for
agricultural production) and high population deps#icarce land had to be distributed among
many farmers. Thus, a high degree of fractionabmabdf land was the natural consequence
posing a natural limit to economies of scale praiduc In fact, after land reform in 1953,
41.2 percent of all farm households cultivated lgewmn half a hectare, while 33.3 percent
cultivated between 0.5 and 1 hectare of own larak (€& al., 1966; Morrow and Sherper,
1970)°

The Korean War (1950-53) interfered with the laatbrm period, particularly with the post-
reform period. As mentioned above, three quartéredistributed land had already changed
owners by the time that ALRAA was enacted in Mal&b0, i.e. three months before the
invasion of North Korean forces into South Koreafdecement of ALRAA was only slightly
delayed (MOAF, 1966). The war led to about oneiamlicasualties among the South Korean
population’ However, displacement of farmers from their famemained rather negligible
since South Korea was merely occupied for abowgethmonths during 1950 before joint
South Korean and U.S. forces pushed back Nortmeops. Thus, the major economic impact
resulting from the war is reflected in the declofdarm population due to war casualties by
about ten percent and in the form of widespreadraeson of industrial property and
infrastructure. The latter effects led to the inipos of a land tax enacted in September 1951
in order to rebuild industrial structures. This ylewn the rural population combined with
forced rice sales to the government at below-mapkiees from February 1950 onwards is
likely to lead to an underestimation of individweglfare changes after the land reform (Pak,
1966a).

This paper tries to show that the 1950 Land Reforought about both equity and efficiency

gains in the Korean economy. As Pak (1968) notitesicceeded in changing the rural social

® The 1965 Farmland Survey asked people for theilepred and present cropland sizes both includimgeal
and rented land. Farm families with less than dreaf land cultivated an average 0.56 ha and dvbaVe
preferred a size of 1.2 ha. Families with more thdma cultivated on average 1.6 ha and would hesfeped
on average 1.97 ha. Itis also shown that largaséloolds possessed on average more land but wavidatso
preferred a much higher increase of land than smhaduseholds (Pak, 1968).
" Compare with Table 1 ahead.
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framework from a feudalistic two-class society iattmuch more equal one with near equality
of opportunities. However, it might be the casd thahange from tenancy to ownership alone
has only modest impacts on agricultural produgtifitand turns out to be highly fragmented
and complementary policies remain absent. In fHcean agricultural productivity saw
stronger growth after 1962 when Park Chung-heelgary government issued its first Five-
Year Development Plan. It focused likewise on therease of agricultural output and the
creation of heavy industry (Pak, 1966b; Morrow &terper, 1970). The agricultural part of
the plan, which aimed at achieving Korea’s foodf-sefficiency through increased
agricultural productivity, led to a rapid increase the use of modern technologies and
interlocked services such as increased supply dflier, pesticides, improved seeds,
improved irrigation, and access to credit and esttanservices. Japanese colonial officials
had pushed modern technologies and agriculturalcesr forward already in a first wave of
agricultural reforms throughout the 1920s and ed®B0s® However, the years after
liberation, with the Korean War (1950-53) and wegakernments, had seen technology and
service provision in Korea at a low. Besides tihat Five-Year Plan of 1962 issued several
policies supporting small-scale farmers and thécatjural sector as a whole. Financial strain
on the rural population was relaxed by a re-arrarege of terms of farm debt, provision of
farm management funds, establishment of fair prfcesfarm productd consolidation of
agricultural credit institutions, improvement ofnamodity loans on the farm crops, as well as
the establishment of a bank for small business.eleh@r, unjustly-acquired properties were
confiscated by the government and the governmeaok toontrol over the supply of

commercial fertilizers (Pak, 1966b).

3. Effect of Rural Reforms on Agricultural Productivit

In order to identify the effect of the two waves adricultural reforms on agricultural

productivity and individual height outcomes thisidt proceeds as follows. This section

8 Major institutions involved in this process weld the Korean Agricultural Associations (KAA) whigtas
responsible for seeds, fertilizer and farm equipinaeid had 15,000 employees nation-wide, (2) thefain of
Financial Associations (FFA) which was responsibtecredit supply, and (3) the national and loaatgrnment
administrative units which laid out exact agrictéiiuprograms and watched over their implementatidorrow
and Sherper, 1970). Besides that, an AgricultuxgleEiment Station had been installed under thenksgzain
Suwon. A 1954 UN Report concludes that the intéditog services were simple, direct and enforced.
° The law of crop control from February 1950 ledhttwo-price system in Korea which might have been
considered ‘unfair’ by Korean farmers. Farmers walykged to sell between 10 and 24 percent of theiput
(depending on farm size) to the government at batarket prices (approximately 50 to 60 percenhefdoing
market price).
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presents the estimation of an agricultural proditgtimodel using farm output per capita and
per farm capit as the relevant productivity measures and inclydigievant controls to
proxy for the rural reforms. Since agricultural guction was almost completely devoted to
domestic food consumption, this should be a validxp for Korean households’' food
availability around the time of the reforms. In &t 4, height and agricultural productivity
time series will be examined for the presence nifcstiral breaks around the years of the
reforms 1950 and 1963.

3.1 Historical Farm Data

This study uses various macro sources to accessnablevel farm variables from 1941
onwards. Data on total farm production, farm hoot#d) farm population, and land
inequality comes from Keidel (1981), while datafarm land comes from both Cheong (1975)
and Keidel (1981). Tenancy rates are taken fronkBdrChosun (1948) and KAERI (1989)
as cited in Jeon and Kim (2000). The fertilizerards constructed using annual growth rates
of chemical fertilizer production from UNKRA (1954 reported in Morrow and Sherper
(1970) for the period 1941 to 1952 and of chemiiedllizer sales from Keidel (1981) for the
period 1952 to 1974. Irrigation data comes fromiows editions of the Ministry of
Agriculture, Forestry and Fishery's (MAFF) Yearbsadf Agriculture as reported in Morrow
and Sherper (1970). Data on farm credit employsesdsio taken from Morrow and Sherper
(1970). GDP and population data are from Kim (20803 CPI data from Kim and Park
(2007). Note that all values until 1945 represetily ahe values for the provinces that today
form part of South Korea and not the North Koreart,ghe only exception being the share of
irrigated paddy land*

3.2 Land Reform and Trends of Agricultural Inputlautput

Korea’s rural economy went through continuous cleamxgr the 29 century, as it developed

from a traditional labor-intensive semi-feudal gystat the end of the Joseon Dynasty to a

'° Farm output divided by farm population.
 While some series are complete, missing valuesatetdbe adjusted for in some cases. Thus, sisydahe
farm land and three years of the tenancy rate biariaere filled up using linear interpolation. Fargation and
land inequality, there is usually only one obsdaoratvery five years. Here, too, linear interpalativas used to
fill the gaps. Moreover, in the land inequality ieddle the years around the land reform were codel ghat a
linear decrease took place between 1947 and 198@sa&sved in the qualitative literature.
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post-modern, capital-intensive sector today. Thénnadvances certainly took place during
the 25 years after liberation in 1945. Table 1 shawportant agricultural input and output
variables from 1941 to 1974. Total farm output dased during the first three years
following liberation but then increased again fra®48 onwards, during the time when the
government started the distribution of confiscatadanese land and Korean landlords started
selling their land. State-led land redistributi@meund 1950 entirely changed rural, social and
economic composition, as can be seen by a large idreenancy rates and land inequality.
While 58.5 percent of all farmers in 1941 were téaathis number had dropped to practically
zero around 1950. The redistribution brought doaerTheil measure of land inequality from
0.925 in 1946 to 0.255 in 1955. Compared to the @nthhe Japanese occupation period, a
strong increase in the share of irrigated paddgdiean be observed around the time of the
land reform. Partly, this can be assigned to gawemt investments resulting from surpluses
generated through the ALRAA scheme. At the samee,tilms theory suggests higher
ownership leads to increased investment in theveidtd land. Thus, between 1945 and 1955
the share of irrigated paddy rose from about 28Itwost 50 percent. After the Korean War
had come to a halt in 1953, growth in agricultum@luts was rather slow throughout the 1950s,
which then also translated into slow growth of Wieole agricultural sector. Tenancy rates as
well as land inequality were slowly on the riseiagaut remaining on relatively low levels.
After the Park Chung-hee administration then tookvgr and started the first Five-Year
Development Plan, the application of modern agncal technology inputs strongly
increased, as can be seen in a 75 percent inavéésdilizer sales and a 263 percent increase
in pesticide sales between 1962 and 1963. Intagdgtifarm output did not increase directly,
yet it did in the following years by about 20 to gércent. The reforms were flanked by an
increase in the number of crop varieties, an irsgea agricultural research and development,
and a broader supply of farm credit. The numbefiaoh credit employees had risen by 150
percent between 1958 and 1965. Population figurew $iow the beginning of massive rural-
urban migration was supported by the agricultueatar: Rising agricultural productivity was
setting free rural labor for the emerging industsictor during the 1960s. Thus, while total
population was strongly increasing, farm populaasrwell as the number of farm households

reached their maximum in 1967 and declined thezeaft

[Table 1 about here]



3.3 Econometric Model

In order to assess the relative importance of iddaf production factors for total agricultural
production, a World Bank study by Ahn, Singh andi8# (1981) can be used. The authors
analyze a simultaneous consumption and productiogeifor 443 Korean farm households
surveyed in 1970. Averaged over the householdseged; total production costs split up into
28 percent variable input costs (fertilizer, irtiga, pesticides, seeds, salt), 66 percent labor
costs (family plus hired labor), 2 percent drafinzals costs, and 4 percent interest charges.
Thus in 1970, after modernization was launchedr@pmately two thirds of production costs
accounted for labor and one third for variable ispin order to evaluate the effect of the two
rural reforms on agricultural productivity, an agitural production model of the following

form will be estimated:
Q; = a+ Bifland; + Bofvop; + Bsfert, + Byirrig, + Bslandinequ, + Bgkwar, + & (1)

Q. denotes agricultural production per capita or fgem capita in yeat, fland, andfpop;
denote total farm land and total farm populatioh ifhe variablegert; andirrig; represent

an index of fertilizer use and the share of irggapaddy land, respectively, where the former
will be the main proxy for intensification reforms 1963. Increased use of commercial
fertilizers has been identified as the most impurtactor in the reforms after 1962/63 in
many studies (see e.g. Pak et al., 1966, p. f0B)e land reform in 1950 enters the model
through the variabléandinequ,, which will be measured in two alternative ways) (
decreased land inequality as measured by a Thedxirdor land, and (2) increased land
ownership as measured by the tenancy ratée variablerrig, controls for the share of
irrigated paddy land, whilkwar, controls for particular effects of the Korean Whr.

It can be safely argued that the rural reform \des are exogenous. Land redistribution had
mainly political reasons strongly related to weakenments that were unable to sustain the
old social and political order after the departof¢he Japanese (Jeon and Kim, 2000). At the
same time, land redistributions in the North puttifer pressure on the U.S. military

government in the South since they faced Commuergiencies among Southern farmers.

2 Morrow and Sherper (1970) argue that the breakduivihe KAA and limited resources of the FFA ledato
general slack in the supply of farm inputs aftbetation which then only recovered following théorens in the
early 1960s.
13 Since the tenancy rate time series is more compdeid the Theil land inequality measure requisesmntial
interpolation, the annual variation of the tenanwasure is likely to be more reliable.
“ For effects of war on heights see also Moradi (3005
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Agricultural technology reforms in the 1960s wehert designed by the Park Chung-hee
administration in order to lay the foundation fature industrial growth allowing industrial
sectors to absorb agricultural surplus labor. Tioeee it is plausible to assume one-way
causality in both cases.

In order to estimate equation (1) time series pitogee of all series have to be taken into
account. Standard unit root tests (ADF, Phillipsr&® indicate that all agricultural series in
the model are integrated of order one. Thus, takisgdifferences and adding lagged values
on the right hand side of the model allows the afskeast squares estimation to consistently

estimate an autoregressive distributed lag modeddi@, 2003) of the form:

k l
Qe = ) 1id(@e-i+ ) Xifei+ e @
i=1 j=0

whereX; is a vector containing all explanatory variablesnf equation (1). Estimation of a
very general model withh =3 andj = 3 strongly decreases the number of degrees of
freedom in the estimation. Thus, | apply Hendry&neral-to-specific method and stepwise
exclude right-hand side variables which show thveekt t-values. The results can be seen in
Table 2. The dependent variable enters the finaleahwith two lags. Farm population, farm
land, fertility index, and the share of irrigateadoy only have a contemporaneous effect on
agricultural output, which is in line with the thgoLand inequality and tenancy rate however,
do not have a direct effect on agricultural outputf one that is lagged three periods.
Adaptation to ownership, initial uncertainty abdahd rights in the war period and thus

resulting reduced investment and cultivation effoight be possible explanations.
[Table 2 about here]

Columns (1) and (2) of Table 2 show the determmaritagricultural production per farm
capita (farm output divided by farm population),ilelcolumns (3) and (4) show the models
with agricultural production per capita (farm outmlivided by total population). Negative
significant coefficients for the lagged dependeatiables indicate a tendency towards mean
reversion of the series. Farm land and share wfabed paddy are positively linked with
agricultural productivity, while the Korean War deased farm output. The 1950 Land
Reform seems to have increased agricultural prodiyctvith a three years time lag: Both
land inequality and tenancy rate show negativeifstgmt coefficients in all regressions.
Moreover, results also suggest a positive effe¢thef1962/63 reforms: The fertility index is
positive and significant in all specifications. Fail regressions, respective LM-tests indicate

no presence of serial correlation in the residuals.
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4. Effect of Rural Reforms on Individual Well-being

4.1 Body Height and Individual Welfare

The method of the biological standard of living (&$ uses individual height data as a proxy
for individual welfare during historical periods rfovhich no household income or
consumption data is available. The strong relahgn®etween early childhood household
economic conditions and heights has been frequattpymented (Komlos, 1993; Komlos
and Baten, 1998; Steckel, 1995; 2009; Hoddinotl.et2808; Deaton, 2008). Final height
outcomes are correlated with nutritional intakeimyithe first three years of a person’s life,
and here particularly during the first 12 monthtembirth!® Nutritional conditions in turn
highly depend on relative food prices and a houséhaoncome situation. In the case of
agricultural self-production, ownership of produetiassets is crucial. Thus, welfare trends of
a large enough sample of a particular populatiam loa inferred from height data. In the
context of the rural economy, Kopczynski (2007)sukeight data and finds stagnating mean
heights for the birth cohorts 1882-1892 in the Kiagn of Poland resulting from an agrarian
crisis, whereas those born in the adjacent provrid@alicia, which carried out far-reaching
agrarian reforms and closed the border for tragtead, continued to grow in mean height.
When working with height data it is important toateappropriately with the issue of
shrinking of old-age cohorts. While individuals aBy reach their final height around the age
of 20 to 30, shrinking usually starts from the ajet0 to 50 and then accelerates in later
periods of life. Cline et al. (1989) as well as Gller and Bock (1991) provide gender-
specific formulas to adjust for shrinking. Thesenialas have been applied in the East Asian
context by, among others, Pak et al. (2010) on &omata, and Morgan (2008) on Chinese
data. Both adjustment methods will be applied ia following.® Using height data, the
problem of “age-heaping” might bias estimates, antipular, when less educated individuals
misreport their exact age and thus tend to repaotded years. This would then lead to biased
sample mean height trends in the data. Howeves, dbes not present a problem for the
Korean data used here. Due to initially high liegralready in the first half of the ®@entury

15 Of special importance is the availability of piot To a lesser degree, also vitamins A, D, a$ agetinerals
play a role for height (Silventoinen, 2003).
18 While Chandler and Bock’s method only controlsdti-age shrinking and thus should only be apptied
those aged 40 and above, adjustment accordingrie € al. additionally corrects for not fully réed final
height of the young age cohorts.
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as well as the cultural importance of the 12-ygamal cycle of the Chinese zodiac, birth
years are generally well known and thus age-hedpingt seen in the data sét.

Korea in the 28 century has gone through one of the fastest gmdimetric growth spurts
ever seen in human history. While the second hiathe century has certainly been more
successful than the first half, even under Japaoesaial rule Korean average heights show
a positive trend. Choi and Schwekendiek (2009)lipgovarious height series, estimate an
increase of approximately two centimeters in avenagle adult heights during the colonial
period from 1910 to 1945. While representing on¢hef darkest chapters in Korean history,
the occupation period brought Korea important adeann education, health, and other basic
infrastructure. The Japanese moreover modernizeduétgral technologies in a first reform
period during the 1920s and early 1930s. Howevegradual increase in forced rice
collections from Korean farmers to sustain Japamess in the Pacific, beginning with the
Japanese invasion of Manchuria in 1931 and lastintidjthe end of World War Il in 1945, led
to a worsening of the nutritional situation in tager colonial years®

Individual height data used in this paper comemfiorea’s National Health and Nutrition
Surveys (KNHS) which have been collected regulagiythe Korean Institute of Health and
Social Affairs since 1995. Four nationally reprdaéiie cross-sections collected in 1998,
2001, 2005 and 2007/08 have been published. Fopuhgose of this paper, the data offers
basic demographic and anthropometric informatianbfetween 3,051 and 5,333 randomly
selected households per cross-section. KNHS datartee measured heights at the first
decimal. Excluding ages below 20 and extreme hgigatow 120 cm and above 200 cm, the
final data set comprise$6,580 females and 12,705 males, respectively. Aumaber of
observations per five-year birth cohort can be sedrable 3.

[Table 3 about here]

Figure 1 shows the trend in average height of Korfemale and male adults from 1920 to
1987. Depending on the method of shrinking-adjustmine trend lines show that average
female heights increased over this 67-year timen gpabetween 8.1 and 12 cm. Average
male heights grew a little slower, but still by @®oag 7 to 9.6 cm. This stronger female
growth might reflect decreasing gender inequahtyducation and consumption which took
place over the 2'?)century. It is remarkable that for both men ananga about two thirds of

" Besides that, Korea has a long history of detaikiinistrative record keeping. Regressing heightage-
heeping dummies shows no problems with age-heépitige data.
18 For further evidence on development of averaggtteiduring the first half of the 2@entury see e.g.
Kimura (1993).
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this growth took place after the land reform in Q9&nd even about 40 to 50 percent of the
growth took place after 1962. Data quality mightcoenpromised by survivor bias which has
been found in past studies (Waaler, 1984; Stedl@8l5). According to these studies, there is
a bias in older age cohorts in that taller peopéecam average more likely to survive a certain
age than shorter people. Thus, estimating the méatder birth cohorts might lead to an
upward bias in the estimated mean. This would fleed to an underestimation of growth
over the whole period. However, as the bias wowddrease in g@radual manner when
moving to younger cohorts, this should not poseadlpm for the following structural breaks

analysis. The survivor bias is rather unlikely toguce abrupt breaks in the height setfes.

[Figure 1 about here]

4.2 Testing for Structural Breaks in Time Series

Human body growth theory suggests that a persamé height outcome depends on both
genetic and environmental factors. While the paeheights play the major role in
determining final height outcomes in the developedld, in nutrition and health constrained
developing countries, environmental factors aleddthigh relative importance. The foremost
environmental factor is a child’s postnatal nubrl situation and thus this will be the basis
of this study’s main line of argument. In Koreagdoexpenditures accounted for a very high
share in total farm household expenditures durivg ttime of this study. While the Engel
coefficient, the share of total household expemdguspent on food, was as high as 73.6
percent in 1954, by 1964 it had slightly reduced $till stood at 59.3 percent (Pak et al.,
1966). Second in rank is the postnatal disease@mient of the newborf!.Geographic and
climatic conditions play further roles in explaigirfinal height outcomes but are more
important in the analysis of large countries orssroountry height comparisons (Silventoinen,
2003; Komlos, 1993; Komlos and Baten, 1998).

'® One might argue that the survivor bias might predoceaks in height series in the case of the Kovéanif
soldiers were more likely to be recruited amongrpogparts of the population. However, this shobkhtlead to
a bias around the age cohorts 1930 to 1935, adptitad is excluded from the following time serieslysis.
% Data on health indicators would also be intergstinstudy. However, there is a serious lack o aat health
indicators between 1942 and 1955 for Korea. Sintgtion is a strong determinant of health, thege are
likely to be highly correlated.
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In order to identify potential effects of the tworal reforms in 1950 and 1963 on average
individual welfare, | will examine the height tinseries of women and men for the existence
of potential structural breaks around the yearshefreforms. Following the theory of the
Biological Standard of Living and assuming nutritdd improvements through the rural
reforms, one should expect increases in interaaptends of final height outcomes of those
born after the reforms.

Running standard unit root tests (ADF, Phillips#Brjy for the height series without allowing
for structural breaks results in no-rejection afrat root. However, as Perron (1989) points
out, the power to reject the null of a unit rootiases if the stationarity alternative is true,
but structural breaks are ignored. Thus, he suggestodification of the ADF test allowing
for a known structural break. The break can bénéittercept, in the trend, or in both. Zivot
and Andrews (1992) argue that break points (BPhtmgt be exogenous in some cases and
thus selecting exogenous break points when theigl@aeady known could lead to an over-
rejection of the null hypothesis of a unit root. timee case of the Korean rural reforms,
structural breaks could be determined exogenouslgas been argued earlier. However, in
order to check for validity of these breaks, fgstcessive Zivot-Andrews (ZA)-tests are run
in order to account for two endogenous breaksenstities. The ZA-model specification with

shift only in trend for time serigg can be written as follows:

m
ye = pt +aty_ + pAt +yADT, + Z 51 Aye_j + & 3)
=1

The ZA-model with both shift in intercept and slapehen:

m
ye = uf +afy,_, + BBt + 68DC, + yEDT, + z 8P Ay + & (4)
=1

Here, DT indicates an additional trend and DC & shihe intercept such that

t—BPift>BP
DT, = 5
t { 0 otherwise )
and
1ift > BP
DC, = 6
t {0 otherwise (6)

The model with only a change in the intercept caromitted since this does not seem to be
relevant for the shape of this study’s time seridse models in equation (3) and (4) on the
series of heights for women and men are run sepgrdr the two methods of shrinking-
adjustments. Moreover, they are also run for agitical productivity. Being interested in
determining two break points, | estimate two susivesZA-tests on the series. The first test is

estimated over the whole series. After obtaining finst break poinBP1, | then run the
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second test over the serigsto (BP1—1)] if |t; — BP1| > |BP1 — t;| or over[(BP1 +
1) to tr] if |t; — BP1| < |BP1 — ty|.
[Table 4 about here]

Table 4 shows the results of the endogenous detectithe break points. Columns (1) and (2)
show results from the estimation of equation (3)afanere shift in trend. While the first break
in trends is found to have taken place between 29481957, the second break seems to have
taken place between 1961 and 1965. This does suthgoexistence of break points around
the rural reforms. Columns (3) and (4) result frestimating equation (4) for shifts both in
intercept and in trend. Here, the first significahtainge in male heights and farm productivity
happened between 1951 and 1954, while the modsl taidetect a significant break of
female heights during that period. The second biedktected between 1964 and 1971. Thus,
except for the last column, results from this emsercsupport the hypothesis of structural
breaks around 1950 and 1963.

In a further step, the structural break points assumed to be known and to be located in
1950 and 1963. Thus a model of the following fosnestimated:

Yt = C0 + B1DCqqaso, + B2DCaadasst + B3TO + BaDTaaasor + BsDTaaass: + & (7)

whereg; = peg;_1 + 1, follows an AR(1) process with idiosyncratic ertermn;. In (7)c0
andT0 represent the general intercept and general litread, whileDC,;450 andDCgg463
are shifts in intercept an@T, -, andDT, 443 are shifts in trend which are defined as in
equation (5). Equation (7) can be estimated foghteand agricultural productivity series

using least squares. Results are displayed in Table
[Table 5 about here]

From column (1) it can be seen that farm outputgagita experienced a structural change in
1950. Before 1950, agricultural productivity staigeh Then in 1950, short-run dynamics
probably related to the outbreak of the Korean démreased agricultural productivity as can
be seen in the significant downward move of therggpt. Yet, agricultural per-capita output
entered a stable long-run growth after 1950. Logkihfarm output per farm capita one can
observe short-run decreases both in 1950 and }@63nly the latter turns out significant.

The trend behavior indicates that productivity elgreced an acceleration of growth rates
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both in 1950 and 1963. This confirms the findingsTiable 2 that both rural reforms had
positive long-run impacts on agricultural produitsiv

Is there evidence for an improvement of the notmi situation in the Korean population?
Columns (3) to (6) try to answer this question. djehifts in intercept were left out since they
turned out to be insignificant in all models. Feenakights grew at a steady absolute rate
already between 1941 and 1949 (0.16 cm Cline-agtjus09 cm CB-adjusted)). This growth
rate then continued after 1950 and eventually eepeed an upward shift to 0.28 (0.24) cm
annual growth from 1963 onwards. Male heights ditl grow in the pre-1950 period, yet
reached an average annual growth of 0.16 cm frds0 1® 1962 which then further increased
to an annual 0.21 (0.24) cm between 1963 and 19#Ads while male heights show a
structural break in form of an upward shift in @welmoth in 1950 and 1963, there is only one

break point for women in 1963.
[Figure 2 about here]

Figure 2 graphically displays the results of colsnfh) to (4) of Table 5% Actual series as
well as fitted trend lines containing structuratdks in 1950 and 1963 are shown. Note that in
the figure | exclude the AR-dynamic of the residuicluded in the econometric model to
illustrate more clearly break points and deviatiohghe time series from the estimated trend.
Strong, negative effects of the Korean War canlyeé® observed in almost all four series.

Besides, an upward trend that is increasing owse ttan be seen.

5. Concluding Remarks

The Korean Land Reform in 1950 is often cited asxample for successful land reform (e.g.
Ray, 1998). From an equity point of view massivadlaedistribution resulted in tremendous
democratization of rural areas providing a moreagdglistribution of productive assets,
income and political power within the Korean popiaila. The resulting long-run effects for
growth and development cannot be overstated. Itemmarkable, that even with a high
fragmentation of land after the reform, increaseah@rship still led to significant efficiency
and productivity gains as found in this paper. hur@l generation which suffered from war, a
large influx of migration from urban areas, as wadlbad governance until the early 1960s,

increased ownership of land secured nutrition aablilzed individual welfare.

2L Results in columns (5) and (6) are very similathimse in (3) and (4) and are thus not displayegtgjcally.
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Without doubt, land reform effects could have bemmen stronger in 1950 if directly
combined with rural technology and infrastructueforms in the first place. However,
Korean farmers had to wait more than a decade untll962/63 Green-Revolution type
reforms were implemented by the Park Chung-hee radiration leading to strong
agricultural productivity growth in the following.

Individual welfare measured with the help of anffmmetric data shows strong growth over
the 20" century in Korea. Between the birth cohorts of 9@ 1987 average adult heights
grew by 8.1 to 12 cm for women and by 7 to 9.6 omnfien, respectively. Two thirds of this
growth took place after the land reform in 1950J about 40 to 50 percent after the 1962/63
reforms. Structural break analyses of height tramdeal significant upward shifts in trend
around the years of the reforms. Effects of theOl'@5orm might even be underestimated due
to the costs of the Korean War which were widely@ gar by the farm population in form of
additional ‘reconstruction taxes’ during the 1950s.

Korean rural reforms thus not only increased eghbityalso efficiency of the rural economy
and the economy as a whole. The Korean case majtitilmportant lessons for agricultural-
based economies still marked with high rural agsequality and low productivity in less
developed economies in Africa, Latin America andaAg he design of rural reforms in a
holistic way that combines both land redistributaord productivity enhancing policies should

be given particular importance.
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Figures and Tables
Table 1: Agricultural input and output summary istas

Year Total farm Farm Farm Total Farm Irrigated Fertilize Pesticide Farm credifTenancy Land
output populationhouseholds population  land paddy sales (chem.) sales employees rate ahgqu
million
(billions 1970 Won)  (million) (million) (million) ( ha) (share of total) (Index: 1952=100) (100,000 met. tons) (Theibmee)
1941 340 12.2 2.13 15.6 2.14 154.5 .585
1942 285 12.2 2.12 15.9 2.13 125.9 6,226 .588
1943 341 13.3 2.31 16.1 111.4 .546
1944 367 12.9 2.24 16.3 93.0 6,638 524
1945 306 11.4 2.02 16.6 .206 68.8 .502 .854
1946 316 12.6 2.1 18.4 68.7 4,709 463 .925
1947 341 13.7 2.17 19.2 68.4 425
1948 398 141 2.32 19.8 153.6 4,110
1949 411 14.4 2.47 20.2 2.07 181.4 458
1950 364 12.9 2.26 20.4 1.97 466 286.6
1951 264 12.9 2.25 19.8 1.96 22.6
1952 306 12.9 2.23 20.2 1.96 100 6.8 1o .200
1953 394 13.1 2.25 20.2 1.95 102 7.8
1954 431 13.2 2.23 20.8 1.97 113 16.8
1955 445 13.3 2.22 21.4 2.01 494 124 40.2 .052 .225
1956 398 134 2.2 22.0 2.00 133 48.2 .055
1957 442 13.6 2.21 22.7 2.01 142 67.6 .058
1958 473 13.7 2.22 23.3 2.02 144 51.1 4,320 .061
1959 479 141 2.23 24.0 2.03 142 55.7 .065
1960 465 14.6 2.35 25.0 2.04 .55 141 58.8 .068 .248
1961 544 14.5 2.33 25.8 2.05 178 55.7 .064
1962 529 15.1 2.47 26.5 2.08 198 51.8 7,519 .06
1963 508 15.3 2.41 27.3 2.08 347 188 .056
1964 617 15.6 2.45 28.0 2.18 372 234 .052
1965 607 15.8 251 28.7 2.26 574 393 127 10,810 .07 3.24
1966 699 15.8 2.54 29.4 2.30 423 126 .075
1967 662 16.1 2.59 30.1 2.32 486 100 .081
1968 679 15.9 2.58 30.8 2.32 478 100 .086
1969 746 15.6 2.55 315 2.31 762 535 175 9,451 .092
1970 723 15.2 251 32.2 2.29 563 250 .097 .267
1971 752 14.7 2.48 32.9 2.27 605 300 .089
1972 760 14.7 2.45 33.5 2.25 648 332 .081
1973 786 14.6 2.45 34.1 2.24 793 364 .073
1974 819 13.5 2.38 34.7 2.25 837 626 .077

For various sources see Data section in'3&ssumed minimum values for tenancy rate and leegliality at the end of land redistribution in Reiry 1952.
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Table 2:

Determinants of Agricultural Output (19%1974)

d(Ypfarmc) d(Ypfarmc) d(Ypc) d(Ypc)
1) 2) (3) (4)
Dep. Var. (-1) - 576*** -.670*** -.333** -.510***
(.135) (.141) (.158) (.158)
Dep. Var. (-2) - 494*** -.503*** - 471 - 563***
(.122) (.120) (.138) (.129)
d(Farm population) -3.623*** -3.782%** -.663 -1.028
(.796) (.791) (.617) (.577)
d(Farm land) 34.02** 47 .42%** 11.76 18.55**
(13.87) (13.24) (10.16) (8.86)
d(Fertility index) .018*** .013** .010** .008*
(.006) (.007) (.004) (.004)
d(Share of irrigated paddy) 68.06*** 57.93*** 48 -2.074
(16.50) (15.96) (10.92) (9.85)
d(Land inequality, Theil) (-3) -31.54%** -14.48**
(8.30) (6.00)
d(Tenancy rate) (-3) -33.55%** -20.81***
(8.49) (5.93)
Korean war -7.162%** -3.91%* -3.583** -2.484**
(1.85) (1.47) (1.38) (1.03)
N 31 31 31 31
Adj. R-squared .624 .636 424 .530
F-statistic 8.13 8.49 4.15 5.83

Notes: Standards errors in parentheses. *** sigaiift at 1%, ** significant at 5%, * significant &0%.
LM tests indicate no serial correlation in residu&or various sources of national-level farm dat& data section 3.3.



Table 3: Observations per birth cohort (of variaidgght)

No. of females No. of males
1920-1924 301 177
1925-1929 594 320
1930-1934 888 624
1935-1939 1209 946
1940-1944 1297 1014
1945-1949 1269 1053
1950-1954 1335 1116
1955-1959 1820 1515
1960-1964 1895 1564
1965-1969 1964 1473
1970-1974 1851 1407
1975-1979 1290 891
1980-1984 674 480
1985-1987 193 125
Total 16580 12705

Data: National Korean Health Surveys (KNHS) 199K)2, 2005, 2007/08.
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Fig. 1. Korean female and male heights, 1920-1987. DadtioNal Korean Health Surveys 1998, 2001, 20057 21X) Age-
adjustments based on Cline et al. (1989) and Chaadd Bock (1991).



Table 4: Endogenous detection of structural brésiliscessive Zivot-Andrews tests)
1st break(trend)Significance 2nd break(trend)Significance 1st break(both)Significance 2nd break(both)Significance

1) 2 3 4
Farm output, per capita 1952 ok 1961 ok 1954 ork 1964 ok
Farm output, per farm capita 1952 *x 1968 1951 * 649
Height female (Cline) 1948 *kk 1965 o 1961 1968 *
Height female (CB) 1948 ok 1965 * 1958 1968 *
Height male (Cline) 1956 ok 1962 ok 1953 Hkk 1971 ok
Height male (CB) 1957 Frx 1962 Frx 1953 * 1971 rrx

Notes: Height data from National Korean Health 8ysv1998, 2001, 2005; adjustment based on Cliak €1989) and Chandler and Bock (1991). Farm ftata Keidel (1981).
*** significant at 1%, ** significant at 5%, * sigificant at 10%.



Table 5: Regression estimations with exogenoustsiral breaks in 1950 and 1963, data for 1941-1974

Farm output p.c. Farm output p.farm.c.  Height fen{@lline) Height male (Cline) Height female (CB) igtg male (CB)

1) (2) 3) (4) (5) (6)
co 22.871%* 22.994% 152.418*+ 166.784*+ 154.7@%% 168.573*+
(3.49) (5.92) (.58) (.47) (.51) (.49)
DCadd50 -2.620* -3.072
(1.42) (2.32)
DCadd63 -.403 -3.985**
(1.70) (1.93)
TO -.198 222 159%+* 032 092+ -.018
(.22) (.39) (.03) (.03) (.03) (.03)
DTadd50 550%* 734* -.022 1634+ -.027 160%+*
(.26) (.41) (.04) (.03) (.04) (.04)
DTadd63 -.098 1.073%+ 123%%* 051 %* L4T* 076%
(.32) (.23) (.02) (.02) (.03) (.03)
AR(1) 111 -.056 -.266 - 449* -273 - 427*
(.17) (.16) (.30) (.25) (.30) (.25)
N 34 34 34 34 34 34
Wald Chi-squared 22.95 509.86 1694.24 2527.05 1642. 1642.12

Notes: Standard errors in parentheses. *** sigaificat 1%, ** significant at 5%, * significant ad%. Constants in height models insignificant andtleft out.
Height data comes from National Korean Health Syg\i998, 2001, 2005; adjustment based on Clink €&389) and Chandler and Bock (1991). Farm datmfKeidel (1981).



Farm output per capita
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Fig. 2: Estimation of trends in farm output and heightthwgtructural breaks in 1950 and 1963, data forl1B9i74.
Height data from National Korean Health Surveys82®01, 2005, 2007/08.
Adjustments based on Cline et al. (1989). Farm ftata Keidel (1981).
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