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Introduction and Overview 

"There are two ways of being happy: We must either diminish our wants or 
augment our means - either may do - the result is the same and it is for each 
man to decide for himself and to do that which happens to be easier." 

Benjamin Franklin 

The international scientific and political debate is currently undergoing a para-
digm shift in how to measure well-being. Better individual data availability, new 
communication tools and a time in which many developed, but also developing 
countries are looking beyond GDP have led to a situation where international 
efforts to broaden indicators of well-being enjoy strong momentum. There is 
consensus that GDP should still play an important role in assessing welfare, 
however it has been widely acknowledged that a mere increase of "goods and 
services produced in a geographic entity over the course of a year" is a concept 
that is often neither inclusive, nor sustainable, nor able to measure individuals' 
satisfaction with their objective circumstances. For a long time, increasing well-
being meant solely the maximization of one single dimension, that of GDP or 
household disposable income. This was justified by a high correlation of income 
with other dimensions of QoL such as housing and health, and its single mone-
tary value had the appeal of simple accountability. However, exponential in-
creases in computation power, advances in statistics and the availability of com-
plex micro data has led to a shift towards more detailed empirical economics 
over the last decades. Thus, it has nowadays become possible to study utility 
with the use of more heuristic methods and in a multi-dimensional way. This has 
also led to major policy changes. The UNDP in 1990 was among the first to 
adopt a multi-dimensional welfare measure with the introduction of the Human 
Development Index which is a combined measure of purchasing power, educa-
tion, and health. Further milestones were the Millennium Development Goals 
and multi-dimensional poverty indexes applied by the World Bank. However, all 
multi-dimensional indexes have in common the problem of somewhat arbitrary 
selection and weighting of sub-indexes. This implies that preferences worked 
out by expert committees are applied instead of actual individual preferences, 
presenting a major drawback of all objective measures of QoL. This has recently 
led to a high popularity of subjective measures of well-being since their growing 
inclusion into national household surveys within the last two decades. As ad-
vances in this field are fast in developed countries, questions on subjective well-
being have not yet been introduced into most developing countries' household 
surveys. The most widely used QoL measure in the class of subjective well-
being measures is overall life satisfaction, which asks people directly for their 
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overall satisfaction with their life at a specific point in time on a scale of e.g. [0-
1 OJ. Subjective measures can provide additional information and thus comple-
ment more traditional objective measurement tools. The availability of subjec-
tive measures has even led to the rise of a whole new field of economics, the so-
called Happiness Economics, which has been rapidly increasing over the past 
decade. 

At the same time, political momentum in favor of a paradigm shift currently 
appears to be extraordinary high: The Stiglitz Commission on the Measurement 
of Economic Performance and Social Progress, a group of experts including No-
bel Prize winners, recently presented a landmark report re-evaluating the ques-
tion of welfare measurement (Stiglitz, Sen and Fitoussi, 2009). The commis-
sion's main advice is "to shift emphasis from measuring economic production to 
measuring people's well-being" (Stiglitz et al. 2009, 12). This conclusion rests 
on the insight that the current discrepancy between what we want to measure 
and what we actually do measure might lead to serious policy failure and misal-
location of scarce resources. Hence the commission's three core suggestions are 
the following: (i) a revision of economic indicators, (ii) more broadly-based 
measurement of QoL (including subjective measures) and (iii) more attention 
paid to sustainability. The commission proposes eight dimensions of QoL to fo-
cus on: (i) material living standards (income, consumption, and wealth); (ii) 
health; (iii) education; (iv) personal activities, including work; (v) political voice 
and governance; (vi) social connections and relationships; (vii) environment 
(present and future conditions); and (viii) insecurity, of economic and physical 
nature. In order to further identify dimensions and sub-dimensions of QoL, it 
proposes the formation of national round-tables to discuss the issues democrati-
cally on the national level. On the basis of national discussions, internationally 
comparable indicators should then be established which in more supplemented 
versions should be able to take into account country-specific preferences. The 
question whether this should lead to a single indicator or a dashboard of indica-
tors needs still further discussion. Several of these indicators or dashboards are 
currently proposed and discussed on national levels. Many OECD governments 
have recently pushed the topic forward and have set up different approaches to 
arrive at new QoL measures. These include both the use of top-down strategies 
in the form of expert commissions as well as bottom-up approaches in form of 
national-level surveys. Germany and France's top economic advisory boards 
have recently published a report together on "Economic Performance, Quality of 
Life and Sustainability: A Comprehensive Set oflndicators" (Conseil d'Analyse 
Economique and Sachverstandigenrat zur Begutachtung der gesamtwirtschaftli-
chen Entwicklung, 2010). President of France Nicolas Sarkozy was the one who 
brought the Stiglitz Commission into being. The UK's Prime Minister David 
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Cameron called for the introduction of a measure of "general well-being" 
(GWB) to complement GDP. Recently the UK's Office of National Statistics 
has conducted an expensive large-scale project to survey British people's under-
standing of well-being. Other governments active in the debate include the EU, 
Italy, Australia, Canada, Spain, the Netherlands, Mexico, Bhutan, China, India, 
and the US, the latter having the "pursuit of happiness" enshrined in their Decla-
ration oflndependence (Kroll, 2011). Among the countries engaged in the de-
bate, there is consensus that subjective measures must now be juxtaposed to ob-
jective ones used in the past. Individual well-being measures should not longer 
be confined to external judgment of how people's life circumstances develop but 
should be complemented by the extent to which people are happy with them. 
This is not only one of the key demands of the Stiglitz report but the combined 
credo of a growing scientific, political and civil movement. One major player in 
the debate has been the OECD with the organization of several conferences as 
well as the release of several publications on the topic. A milestone of OECD 
efforts was the recent launch of its Better Life Index in May 2011. The index 
facilitates country comparisons over eleven dimensions and is the first major 
policy index to include life satisfaction. Alongside the subjective well-being 
measure, other dimensions included are housing, income, jobs, community, edu-
cation, environment, governance, health, safety, and work-life balance. 

Measuring QoL 1: Subjective Well-Being 

As opposed to objective measures like income, questions that ask people directly 
to rate their overall life satisfaction or happiness are subsumed under the concept 
of subjective well-being. 

Most if not all people want to be happy in life, and this motivates most if not 
all of their actions. Thus, they make decisions facing individual constraints, 
bounded rationality, and incomplete information. Individuals are able to maxim-
ize expected happiness given the aforementioned restrictions, not actual happi-
ness itself. Mean actual happiness outcomes can therefore differ significantly 
from expected happiness (Kahnemann, 2000; Clark et al., 2008). Research on 
subjective well-being can thus not only provide increased information for policy 
makers about the actual impact of public policies on the people, but also support 
individuals in lowering information costs in their pursuit of happiness. 

Subjective measures provide two major advantages as compared to the tradi-
tional revealed preferences approach. First, utility measurement is here more 
immediate, since no assumptions on preferences need to be made. Second, sub-
jective measures take into account that the effect of objective influences, such as 
material possessions or employment status, is often mediated by psychological 



18 INTRODUCTION AND OVERVIEW 

processes such as social comparison and hedonic adaptation. These standard 
concepts in the psychological academic literature have only recently been intro-
duced into economic models of behavior, where they are known as interdepen-
dent preferences and habit formation (adaptive preferences) (Easterlin, 2003; 
Stutzer, 2004; Clark, Frijters, and Shields, 2008). Social comparison or interde-
pendent preferences point out that the utility effect of one's possession of acer-
tain good depends partly on other's possession of the same good. For example, 
the effect of an individual's income increase on her personal happiness will thus 
depend on the average income growth of her peer group. Hedonic adaptation or 
habit formation does then argue that a constantly higher income level can lead to 
a change in aspirations. In the psychology literature, adaptation has been defined 
as "a reduction in the affective intensity of favorable and unfavorable circums-
tances" (Frederick and Loewenstein 1999) while the so-defined concept of "he-
donic treadmill" describes the reversion back to an individual's baseline hedonic 
level following temporary highs and lows in happiness (Brickman and Campbell 
1971 ). Similarly, anticipation is often found, which is the utility arising ex ante 
in expectation of an event to occur. Most scholars thus conclude that more re-
search is needed to distinguish life domains with transitory happiness effects 
from those with lasting effects. An individual experiencing an income increase 
would get used to the new income level and would need even higher income in 
the future to satisfy her increased needs. This might be due to social comparison 
on the one hand: A change in the peer group due to own upward social mobility 
would mean an increased average income of the new reference group translating 
into a diminished impact of own income. At the same time, comparisons with 
her own past would also lead to increased aspirations over time and thus to 
adaptation to the new income level. 

Social comparison and hedonic adaptation also help to explain the Easterlin 
(1974) paradox, which finds that average happiness usually stays flat in econom-
ically fast growing countries. Indeed, there is a whole literature showing that 
status or relative income might be much more important than actual income for 
happiness (Luttmer, 2005; Clark, Frijters, and Shields, 2008; Di Tella, Haisken-
De New, and Macculloch, 2010). 

However, hedonic adaptation and social comparison are found to differ a lot 
over various domains in life. While there seems to be stronger adaptation to in-
come and changes in marital status, no or only partial adaptation is usually 
found to long-term unemployment, disability, or chronic disease (Clark et al., 
2008; Oswald and Powdthavee, 2008). 

The concept of social comparison is also linked with the concept of identity 
which was recently introduced into economic models of behavior by Akerlof 
and Kranton (2000). Being long established in sociology, political science, and 
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psychology, it argues that a person's utility does not only depend on own ac-
tions, but also on one's identity, others' actions and societal prescriptions for 
one's chosen identity. Here, identity is a wide concept which can range from 
gender, race, education or employment status to political or sexual orientation, 
etc. The more own actions match society's expectations of a certain expected 
role behavior, the more an individual will be rewarded by others. This concept 
shows to be useful in many fields, e.g. it can help to explain differences in edu-
cational outcomes between children growing up in different neighborhoods of a 
specific city. It can also help to explain the maintenance of traditional gender 
roles, when societal expected behavior favors women to be the main responsible 
for housework and men the main breadwinner. 

In happiness research it is crucial to control for individual unobserved hete-
rogeneity such as personality traits. This requires the use of longitudinal data 
sets. The concept of subjective well-being will be used in two articles below 
analyzing employment and marital decisions in 21st century South Korea with 
detailed long-run panel data. The central variables for the analysis are overall 
life satisfaction, overall job satisfaction, and satisfaction with working hours. 
The life satisfaction question requires individuals to respond to the following 
question: "Overall, how satisfied or dissatisfied are you with your life?". The 
exact wording of the job satisfaction question is "Overall, how satisfied or dis-
satisfied are you with your main job?", while hours satisfaction is the answer 
given to the aspect "Working hours" following the question "How satisfied or 
dissatisfied are you with regard to your main job on the following aspects?". 
For each of these questions, the respondent is asked to give a score between 1 
("very satisfied") and 5 ("very dissatisfied"). 

Economists are sometimes skeptical about the validity and reliability of sub-
jective measures of well-being. Do we really measure what we want to measure? 
And would it be possible to measure the same level of happiness in virtually the 
same situation again? A large body of psychology and sociology literature has 
examined this question in the past. Kahnemann and Krueger (2006) and Di Tella 
and Macculloch (2006) provide an overview and an analysis of these issues in 
the Journal of Economic Perspectives. Concerning the validity of the measure, a 
number of studies have shown that self-reported well-being is highly correlated 
with ratings of friends or Duchenne smiles - i.e. smiles that cannot be faked. 
Significant correlation is also found with left frontal brain activity which is con-
sidered to be the center of pleasure and approval. Moreover, subjective well-
being is found to be highly correlated with other psychological measures such as 
depression scales. Concerning the reliability, life satisfaction scores have been 
found to have a test-retest correlation of .77 (Lucas et al., 1996). Hence, the 
general consensus among researchers is that true utility can be measured suffi-
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ciently well with the help of subjective measures, despite some noise in the data 
due to temporary mood. 

Measuring QoL 2: The Conventional Income Measure of Well-Being 

Since the beginning of economics there has been constant debate about how to 
measure well-being. For its practical use and broad availability, scholars have 
often resorted to the concept of money-metric utility. According to the classical 
approach, individuals are assumed to act completely rationally and under full 
information about their choice set and related utility outcomes. Preferences are 
assumed to be fixed. If these assumptions hold, then individuals reveal their pre-
ferences through purchasing decisions and relative prices will reflect relative 
preferences. In order to circumvent the specification of a parametric utility func-
tion, money-metric utility can be approximated by an individual's income or 
expenditures. This standard approach is often being used in empirical economics 
to evaluate individual standards of living (Deaton, l 997). Although economists 
are aware of incomplete information and bounded rationality today, taking in-
come as a welfare measure on the individual or household level is still the pre-
ferred choice in most analysis. 

However, the money-metric approach comes with a number of caveats: (1) 
Income is only an objective input factor to well-being and thus is only partially 
related with utility outcomes. (2) Incomes can underlie certain measurement er-
ror, for example when the rich tend to underreport their incomes. (3) Income as 
a welfare measure does require imputation for self-produced services and goods 
consumed in the household. This particularly applies to developing economies 
and imputation is usually not a simple task. (4) Even if imputation is theoretical-
ly possible, often the absence of market prices for certain goods and services 
renders reasonable value estimates impossible. (5) As income is often measured 
on the household and not on the individual level, it cannot account for intra-
household distribution of income. It is usually assumed that higher real income 
leads to higher quality of life since it allows for a higher consumption bundle 
which according to classical welfare theory will lie on a higher indifference 
curve (Boadway and Bruce 1984). 

Despite its shortcomings, the income approach is still highly valuable, par-
ticularly in the analysis of developing countries. Financial entitlements are high-
ly correlated with the fulfillment of basic human needs and are thus able to free 
people from poverty and deprivation. While some poor in developing countries 
are certainly satisfied with what they have, a general increase in output per capi-
ta that includes the whole population and takes into account limited resources 
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will definitely lead to higher QoL via higher levels of freedom, longer and heal-
thier lives, and increased life choices. 

Measuring QoL 3: The Biological Standard of Living 

Being confronted with a lack of both subjective measures of QoL and household 
income data, which often is the case in the study of economic history, we can 
resort to anthropometric data to evaluate well-being. The method of the biologi-
cal standard of living (BSoL) uses individual height data as a proxy for individ-
ual welfare during historical periods for which no household income or con-
sumption data is available. The strong relationship between early childhood 
household economic conditions and heights has been frequently documented 
(Komlos 1993; Komlos and Baten 1998; Steckel 1995, 2009; Hoddinot et al. 
2008; Deaton 2008). Final height outcomes are correlated with nutritional intake 
during the first three years of a person's life, and here particularly during the 
first 12 months after birth. Of primary importance is the availability of proteins. 
To a lesser degree also vitamins A, D, as well as minerals play a role for final 
height outcomes (Silventoinen 2003). Nutritional conditions in turn highly de-
pend on relative food prices and a household's income situation. In the case of 
agricultural self-production, ownership of productive assets is crucial. Thus, 
welfare trends of a large enough sample of a particular population can be in-
ferred from height data. 

When working with height data it is important to deal appropriately with the 
issue of shrinking of old-age cohorts. While individuals usually reach their final 
height around the age of 20 to 30, shrinking usually starts from the age of 40 to 
50 and then accelerates in later periods of life. Cline et al. (1989) as well as 
Chandler and Bock (1991) provide gender-specific formulas to adjust for shrink-
ing. These formulas have been applied in the East Asian context by, among oth-
ers, Pak et al. (2010) on Korean height data, and Morgan (2008) on Chinese 
height data. Both adjustment methods will be applied in the below article on Ko-
rean rural reforms. 

Employment and Gender 

One of the central issues studied in Economics is the effect of employment 
which is found to be an important determinant of QoL. Employment provides a 
means of both income generation and social participation. Moreover, own earn-
ings are associated with higher levels of self-confidence and financial indepen-
dence allowing for broader choice sets in life. From a developing country's 
perspective, employment is most directly related to the fulfillment of basic needs 
such as nutrition, clothing and housing. Moving from the stage of a developing 
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towards a developed economy depends on the ability of a country to increase 
labor productivity over time, at early stages particularly in agriculture (World 
Bank, 2007). 

In the literature on Happiness Economics it is found, in studies mainly fo-
cusing on developed countries, that working contributes to happiness even after 
controlling for income effects (Clark and Oswald, 1994; Winkelmann and Win-
kelmann, 1998). It is argued that this is the case because working can be a me-
chanism for social participation and engagement, which are known to be impor-
tant factors of happiness. However, given expected roles and labor division be-
tween men and women present in most societies, the effects of employment may 
not be gender-neutral but create gender-specific effects. Relative earnings of 
husband and wife are usually found to be important determinants of bargaining 
power and decision making within the household (Haddad, Hoddinott and Al-
dermann, 1997). Akerlof and Kranton (2000) contribute to the debate in explain-
ing how identities related to gender roles and social gender prescriptions might 
influence individual behavior. Since others actions and social prescriptions enter 
an individual's utility function, we are not free of what others think and do. 
Thus, it can be often observed that female labor force participation in a particu-
lar society is strongly related to its prescribed gender ideals. This can lead to 
women preferring to stay at home even if that would not have been their pre-
ferred choice in the first place. Additional burden for women in the fields of 
housework and childcare present further constraints for female participation in 
the labor market. Part-time employment can be a potential solution here, howev-
er the availability of such options strongly depends on the willingness of em-
ployers or governmental regulation (Booth and van Ours, 2008; 2009). Particu-
larly countries with very long working hours show low female labor force par-
ticipation. 

Contributions 

This dissertation analyzes impacts of public policies as well as of individual be-
havior on well-being outcomes at different stages of economic development in 
Emerging Asia. While two papers are related with earlier stages of economic 
development and issues concerning agricultural productivity and rural income 
dynamics, the other two are located within a modem high-income economy with 
substantial levels of gender inequality. All four papers have in common that they 
analyze dynamic impacts of certain events, all of which are directly or indirectly 
related to employment decisions, on individual well-being. Therefore the before 
in detail discussed question of how to measure well-being or QoL becomes cen-
tral in the analysis. According to different stages of economic development, dif-
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ferent purposes of analysis, and differences in data availability in the below ar-
ticles well-being will be measured in three ways. 

Essay 1 studies the impact of working hours reductions on family happiness in 
South Korea using various subjective well-being measures (life satisfaction, 
overall job satisfaction, satisfaction with working hours). The analysis puts par-
ticular attention on inertial gender dynamics responsible for on-going high levels 
of gender discrimination in the Korean labor market at the beginning of the 21 st 

century. Findings indicate that hours of work reductions between 1998 and 2008 
significantly increased family happiness. However, significant gender-specific 
effects are found. Well-being can be further improved through future hours re-
ductions and the simultaneous creation of a more family-friendly working envi-
ronment for women. 

Essay 2 analyzes anticipation and adaptation to several life and labor market 
events in Korea using life satisfaction as the main well-being measure. The in-
tertemporal effect of the following events on individual happiness is studied: 
marriage, divorce, widowhood, unemployment, first job entry, and reduction of 
the working week from six to five days. While the findings indicate full adapta-
tion after some events, and more so for women, after other events no or only 
partial habituation can be seen. Yet, there are striking gender-specific differenc-
es particularly in the impact of events related to marital status change. Com-
pared to women, husbands remain on a higher happiness level throughout mar-
riage. Men suffer more from divorce and widowhood than women. We show 
that an important determinant of the intra-marriage happiness gap between hus-
band and wife is their earnings difference providing evidence for both intra-
marriage bargaining and Akerlof and Kranton's (2000) gender identity hypothe-
sis. The studied labor market events point to a gender-segregated labor market. 

Essay 3 analyzes South Korea's agriculture-based economy at the beginning of 
its rapid development. Korea is often taken as an example of best practice for 
development, as it moved within 50 years from a per-capita income level equal 
to the then Sub-Saharan African average to a highly industrialized, high-income 
innovating economy. The essay thus analyzes one of the crucial starting points 
of its Growth Miracle, the move towards asset equality via large-scale land re-
forms. It studies productivity and welfare effects of rural reforms in 1950 and 
1963, the former being a pure redistribution of land to its tillers and the latter 
Green-Revolution-type technology and infrastructural reforms. In the absence of 
sufficient micro-level income data for this historic period, individual well-being 
can be proxied by contemporaneous anthropometric data projected onto individ-
uals' birth year, thus making use of the concept of the Biological Standard of 
Living (BSoL). Main results indicate that both land redistribution and intensifi-
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cation reforms had important impacts on agricultural productivity and individual 
well-being. However, the findings make clear that a mere land redistribution 
without complementary productivity enhancing reforms would have only limited 
success. 

Essay 4 also studies issues of rural development while focusing on Indonesia's 
rural economy at the start of the 21st century. For the analysis, the conventional 
measure of per-capita household income is applied to analyze the welfare dy-
namics related to cash-crop choice and employment decisions of rural house-
holds living at the rainforest margin. We find that local innovations related to 
the adoption and intensification of new cash crop varieties, more specifically the 
shift from coffee to cocoa production, can explain a substantial part of the ob-
served post-crisis income growth. Moreover, increased engagement in the non-
farm sector is seen to be highly beneficial for rural households. However, initial-
ly poor households were largely excluded from the developments in the non-
farm sector. 

Policy Implications 

The findings of my dissertation are manifold and diverse, as are its individual 
essays. Results can hold important lessons for other developing and emerging 
economies. 

In the process of development, and particularly in rural economies, over-
coming asset inequality has the potential to lead to both equity and efficiency 
gains if land redistributions are well designed. Moreover, land reforms will have 
larger impacts if combined from the first with productivity-enhancing reforms 
that focus on improving farmers' access to inputs, credits, and technological 
know-how. Well-informed farmers will also be able to make more rational deci-
sions concerning crop choice which might lead to further agricultural productivi-
ty increases. Governments should also be inclined to support rural non-farm em-
ployment which can lead to further labor productivity gains in the rural econo-
my. Here it should be noted that in the absence of properly working credit mar-
kets, entry barriers exist particularly for poor households to engage in non-farm 
employment. This opens scope for government intervention. 

Findings from the two studies on welfare and gender issues related to the 
Korean labor market at the beginning of the 21 st century suggest the following: 
First, adaptation and the impact of life and labor market events might differ sig-
nificantly by sex, particularly in societies with high levels of gender inequality. 
Second, extreme long working hours are detrimental to QoL. As for Korea, fur-
ther working hours reductions have the potential to both increase family happi-
ness and female labor force participation. Third, much more needs to be done if 
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gender equity is to be ensured in Korea. As traditional gender roles and a highly 
male-dominated labor market continue to be major obstacles to the pursuit of 
gender equity in happiness, reforms in this area should be continued and require 
critical evaluation. A family-friendly working environment should be the main 
target. Equality of chances at the work place, including equal pay and equal 
promotion chances, a rethinking of gender identities, as well as flexible job and 
childcare solutions including part-time jobs in high-skilled employment all need 
to be considered. As Akerlof and Kranton (2000) point out, individuals and 
firms tend to underinvest in unilateral action to change gender identities, since 
they would be facing the costs alone while being unable to internalize potential 
benefits of such action; thus further government action is required to escape 
from a potential prisoner's dilemma. 





Essay 1 

The Gender-Specific Effect 
of Working Hours Reductions 
on Family Happiness in South Korea 

Abstract 

This paper uses detailed longitudinal data from the Korean Labor and Income Panel 
Study (KLIPS) stretching from 1998 to 2008 to analyze the relationship between 
working hours and their reduction on family happiness in South Korea. The Korean 
labor market is characterized by very long yet decreasing working hours, high gend-
er gaps in earnings and promotion prospects, as well as low post-marriage female 
labor force participation. Working hours reductions can be treated exogenous since 
they were largely driven by the introduction of the 5-day working week in 2004. 
Running fixed-effects ordered logit models on married couples with children, the 
findings indicate that while working hours reductions increased family happiness in 
Korea, still significant gender-specific effects remain. Married women report highest 
satisfaction when either not-working or working 31 to 40 hours per week. Both part-
time and overtime work reduce women's happiness. Korean husbands are best off 
when being full-time employed. Staying at home or being only part-time employed 
is strongly detrimental to their happiness. Both sexes show strong cross-partner ef-
fects. In order to further increase female labor force participation and family happi-
ness, further reductions in working hours should be flanked by policies promoting 
equal chances at the work place, a rethinking of gender identities, and flexible job 
and child-care solutions. 

1.1 Introduction 
This paper investigates how working hours of married and co-residing couples 
affect family happiness, measured by self-reported working hours, job and life 
satisfaction, respectively. Testing for interdependence between partners' utility 
functions, cross-partner effects will be taken into account. The study employs 
panel data from the first eleven waves of the Korean Labor and Income Panel 
Study (KLIPS) over the period 1998 to 2008. To the best of the author's know-
ledge, this paper is the pioneer study on the effects of working hours on family 
happiness using large-scale panel data in an Asian economy. It can provide in-
teresting implications also of relevance to other developing and industrialized 
countries. 
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The study can contribute to the literature in several ways. First, the data al-
lows to directly assess the effect of an exogenous reduction in working hours. 
During the period under consideration, average working hours declined by about 
ten percent due to the introduction of the 5-day working week in 2004. This nat-
ural experimental setting allows us to directly estimate the effect of the observed 
reductions on worker's individual and family happiness. Second, the analysis of 
the Korean labor market strongly calls for a focus on gender-specific effects re-
lated to labor force participation and working hours. The Republic of Korea is 
one of the high-performing East Asian economies with dynamic socio-economic 
structures. After rapid economic growth over the past five decades which al-
lowed Korea to catch-up with the rich OECD countries, the country is recently 
also experiencing important changes in its traditional systems of cultural and 
social values (Chung and Das Gupta, 2007). This does also include gender iden-
tities in general and the perceived role of women in particular, which today is 
already much different from some years ago. However, gender variables seem to 
catch up much slower than economic indicators. According to cross-country 
comparisons, the gender gap in Korea is still much higher than in other OECD 
countries with similar GDP per-capita or HDI ranks (see Table Al in appendix). 
Continued high gender gaps in earnings, lacking economic and political empo-
werment, the absence of family-friendly job opportunities in the high-skilled 
sector, as well as still very traditional gender roles within the household have led 
to only modest increases of female labor force participation over the past dec-
ade. Extremely long average working hours and insufficient supply of child care 
continue to be further major obstacles for female engagement in the labor mar-
ket. This makes it understandable that many women, when able to afford it, pre-
fer to stay at home as a housewife (compare Table A2 in appendix). Thus, a 
study on South Korea can provide enriched empirical evidence on the interac-
tions between changing gender identity, women's preferences for work, supply 
side factors such as working hours and potential conflicts brought about by these 
dynamics. It can provide lessons for other emerging economies going through 
similar social transitions. Third, in contrast to many other papers in the field, this 
study takes into account individual unobserved heterogeneity while not having 
to relax the assumption of an ordinal satisfaction scale at the same time. On the 
one hand, unobserved heterogeneity particularly in personality traits is an impor-
tant determinant of individual happiness and, without controlling for such argu-
ably time-invariant effects, empirical results can be subject to substantial estima-
tion bias. On the other hand, assuming ordinality is important to re-examine Fer-
rer-i-Carbonell and Frijters' (2004) recent proposition that assuming cardinality 
and ordinality does not lead to differences in the results of happiness models. 
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Therefore, this paper compares the two most recently proposed fixed-effects or-
dered logit estimators with the results of a standard linear fixed-effects model. 

This paper finds that hours of work reductions led to increased average hap-
piness of the Korean work force through transitions of the working hours distri-
bution towards more satisfying categories. Moreover, strong gender-specific ef-
fects exist of how working hours affect family happiness. Controlling for per-
capita family income, women are most satisfied when staying at home or when 
being employed 31 to 40 hours. Men, in contrast, are most happy when being 
full-time employed between 31 and 50 hours. Not being employed or working 
below 30 hours a week is strongly detrimental to men's happiness. For both sex-
es, cross-partner effects are strongly significant and often equivalent to their 
partner's own preferences. 

The paper is proceeds as follows. In section 1.2 relevant literature and back-
ground motivations for the analysis are discussed. Section 1.3 is presents data 
and methodology, followed by empirical results in section 1 .4. The results sec-
tion presents effects of the distributional change in working hours on overall sa-
tisfaction with life, the main job, and with one's working hours. Several robust-
ness checks confirm and decompose the main findings further. In section 1.5, 
the division of labor between husband and wife inside and outside the home is 
analyzed with the help of more detailed time-use data. Section 1.6 concludes and 
derives policy implications. 

1.2 Background and Related Literature 
Empirical studies on subjective well-being and happiness have shown strong 
growth in the economic literature over the last decade.1 One of the central issues 
studied is the effect of employment which is found to be an important determi-
nant of individual happiness (Clark and Oswald, 1994; Winkelmann and Win-
kelmann, 1998). In most studies, working contributes to happiness even after 
controlling for income effects. It is argued that this is the case because working 
can be a mechanism for social participation and engagement, which are known 
to be important factors of happiness. However, given expected roles and labor 
division between men and women present in most societies, the effects of em-
ployment may not be gender-neutral but create gender-specific effects. Booth 

E.g. Alesina et al. (2004); Blanchflower and Oswald, 1998; Booth and Van Ours (2008; 
2009); Clark (1997; 2003); Clark and Oswald (1994); Di Tella et al. (2001); Dolan et al. 
(2008); Ferrer-i-Carbonell and Van Praag (2002); Frey and Stutzer (2002); Frijters 
(2000); Frijters et al. (2004); Luttmer (2005); Pradhan and Ravallion (2000); Van Praag 
and Frijters (1999); W
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and van Ours (2008; 2009) empirically study the question whether working 
hours affect life satisfaction of men and women differently, based on the gender 
identity hypothesis proposed by Akerlof and Kranton (2000)2, Through country 
case studies in the United Kingdom and Australia they find that women have 
certain preference for part-time jobs in both countries and women's decision to 
work full time decreases life satisfaction particularly in Australia. Their findings 
suggest that part-time jobs can be a good option for women to pursue both fami-
ly responsibilities and social participation, supporting the gender identity hypo-
thesis. They argue that traditional gender roles are still more prevalent in Aus-
tralia than in the UK, which they conclude from the fact that Australian women 
are indifferent between working and not-working, while British women strictly 
prefer working. Looking at the gender gap measures in Table Al, the observed 
gender difference between the two countries seems minimal. However, there is a 
major difference in the public funding of and the enrolment in early childhood 
education institutions, seeing Australia lacking far behind the UK. The case of 
Korea stands out as a special case of high gender inequality since here all gender 
sub-indicators score worse than the two before-discussed country cases. It also 
ranks worse compared to Spain in most indicators, a country with a similar GNI 
per capita, and in fact, Korea's overall gender gap comes closest to that of Mex-
ico in this sample of countries. 

As Booth and van Ours admit, women's desirability of part-time jobs 
strongly depends on the latter's characteristics in a specific labor market and 
thus looking only at the number of working hours would have a few drawbacks. 
First, the choice of part-time jobs is not only dependent on gender identity or 
gendered roles but also the availability and quality of such jobs provided by a 
society. If part-time jobs are only available in the low-skilled sector with low 
pay and no career prospects, they might be less fulfilling and above that discre-
dited by societal values. Thus, working part-time may no longer be a voluntary, 
preferred choice for a woman to combine family and career goals, but rather a 
pure necessity in case of insufficient earnings by her husband. This might then 
trigger dissatisfaction on her working hours, job and life. Especially in develop-
ing and emerging economies, part-time jobs are almost not existent beyond low-
skilled service sector jobs. This, too, is likely to change when a country catches 
up with the most developed economies and women's rights are more pro-
nounced. However, if women actually prefered to work lower hours, holding job 
quality fixed, yet the market didn't offer these opportunities, then we would be 
facing market failure, and there would be scope for government intervention. In 

2 Akerlof and Kranton update Becker's (1965) gender-neutral hypothesis on labor divi-
sion in the household by introducing the gender identify concept. 
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fact, in most developed countries, family friendly working conditions were not 
the outcome of the free play of the market, but rather of targeted government 
action. 

Second, as Akerlof and Kranton also point out in their paper, gender identity 
is dynamic rather than a time-invariant value. If a country experiences rapid 
changes in societal values and systems, expected roles of women and men are 
also arguably subject to changes and perception on professional, career-oriented 
women ( or men engaging in housework) can be shifted from negative to positive 
(or vice versa). 

Taking into account the arguments above, South Korea presents a unique 
country-study. In 2009, Korean workers exhibit the second longest working 
hours among OECD countries: 47.0 weekly hours per worker on average, while 
this is only 33.3 hours in the Netherlands, 38.1 in the UK and 44.2 in Mexico.3 

Working long hours is presumably an accepted social standard in Korea and the 
availability of family-friendly jobs for women is limited. Thus, it is not surpris-
ing that "the land of the morning calm" ranks at the end of female labor force 
participation rates in the OECD. Nevertheless, women seeking serious career 
development also rapidly increased over the past decade. For instance, women 
account for 50.5 percent of all college graduates in 2005, a figure that increased 
from 37 percent in 1985; 44.5 percent of those who passed the bar examination 
were females in 2010, a sharp increase from 10 percent in 1995 (Korean Minis-
try of Education and Bar Examination Committee 1985-2010). However, 
enrollment in tertiary education is still much higher for males than for females 
(compare Table Al in appendix). Women's commitments to their own career 
became more prominent after the Asian Financial Crisis in 1998 because the 
Crisis destroyed permanent employment systems practiced in Korea and there-
fore men lost their position as a stable breadwinner temporarily (Kim and Voos, 
2007; Lee and Cho, 2005). While female higher education and women's career-
aspirations have been increasing, opportunities for women to pursue such career 
development through part-time jobs are practically absent4• This makes it partic-
ularly hard to stay in employment for women as soon as they get married or start 
raising offspring. Consequently, one can surmise that while a high-skilled part-

3 These numbers are for average usual weekly hours worked in the main job for those 
aged 25 to 54 and all forms of employment (i.e. dependent and self-employed; part-time 
and full-time, etc.). Korea is only surpassed by Turkey with working hours as high as 
49.7 (OECD Labor Statistics). 

4 Booth and Van Ours (2008: 2009) also point out that part-time jobs are also less privi-
leged in the United Kingdom and Australia. Given the long average working hours in 
Korea, part-time jobs are not only less privileged but also difficult to find in most occu-
pations. 
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time job may be the preferred choice for many Korean women, the current shape 
of the labor market with its long working hours and its absence of privileged 
part-time jobs hinders potential career building of a whole new group of highly 
qualified women. Thus, a new conflict arises between dynamic changes of 
women's status and traditionally expected gendered roles. In such cases many 
women will be caught in a trap to opt for one of two extremes: the triple burden 
of working overtime, organizing child care, and doing the major part of the 
housework. Or alternatively sacrifice all career aspirations and comply with tra-
ditional gender expectations to become a housewife. Lee et al. (2008) find that 
while there is a positive correlation between women's education and their labor 
force participation before marriage, after marriage this relation becomes nega-
tive. 

1.3 Data and Methodology 
Data for the analysis comes from the Korean Labor and Income Panel Study 
(KLIPS) for the years 1998 to 2008. KLIPS is a nationally representative longi-
tudinal study of urban Korean households, modeled after the National Longitu-
dinal Surveys (NLS) and the Panel Study of Income Dynamics (PSID) of the 
US. It is conducted annually by the Korea Labor Institute, a government-
sponsored research institute. The study started in 1998 with 5,000 households 
and 13,783 individuals aged 15 years or older. KLIPS collects a wide range of 
information on individuals, such as earnings, family, education, and employ-
ment backgrounds, and demographic characteristics. In addition, it offers broad 
information on subjective well-being. 

The data quality KLIPS provides satisfies international standards. KLIPS 
maintains 76.5% of the original sample. The maintained level of KLIPS is simi-
lar to those of the US PSID (78%); the German Socio-economic Panel (GSOEP, 
79%); and the British Household Panel Survey (BHPS 77%). Kang (2010) 
shows that potential biases produced by attritions are negligible in KLIPS. 

The main sample is restricted to married and co-residing couples living with 
children and excludes a few individuals which report enrollment in educational 
institutions as the current main occupation. Women are restricted to ages 20 to 
54, since these are the prime years of motherhood in which families face con-
flicting decisions between the woman staying at home or following market 
work. Men are restricted to ages 20 to 64 to allow for often slightly older hus-
bands.5 The panel is unbalanced and thus the minimal requirement to the data is 

5 Note that in the below analysis only very few men are in age cohorts exceeding 54 since 
cross-partner variables used in all models require information from both partners. 
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that couples be present in at least two waves. These restrictions yield a sample 
of25,461 person-year observations for females and 25,214 person-year observa-
tions for males. 

The central variables for the analysis are overall satisfaction with life, with 
the main job, and satisfaction with working hours. The life satisfaction question 
requires individuals to respond to the following question: "Overall, how satis-
fied or dissatisfied are you with your life?". The exact wording of the job satis-
faction question is "Overall, how satisfied or dissatisfied are you with your 
main job?", while hours satisfaction is the answer given to the aspect "Working 
hours" following the question "How satisfied or dissatisfied are you with re-
gard to your main job on the following aspects?". For each of these questions, 
the respondent is asked to give a score between l ("very satisfied") and 5 ("very 
dissatisfied"). For reasons of easier interpretation, I recoded the scale so that a 
higher number indicates a higher level of satisfaction. Note that while life and 
hours satisfaction are available in all survey waves, job satisfaction was added to 
the questionnaire only from wave 3 onwards. 

Working hours in this paper refer to "average weekly working hours" which 
are ask separately for wage-earners and self-employed in the KLIPS question-
naire. Wage-earners are asked for usually worked hours in a normal week, in-
cluding overtime but excluding lunchtime. Self-employed are asked for the 
number of weekly hours that they usually work at their job. 

Table 1.1: Distribution of Satisfaction Measures by Gender (percent) 

Wifes Husbands 
Life Hours Job Life Hours Job 
satis- satis- satis- satis- satis- satis-

faction faction faction faction faction faction 
I (very 
dissatisfied) 1.5 2.7 1.0 1.4 3.00 1.0 
2 11.4 23.0 13.8 I I.I 23.7 15.1 
3 54.8 43.5 58.6 54.4 45.4 56.9 
4 31.5 29.5 25.9 32.1 26.9 26.3 
5 {ve!}'. satisfied} .8 1.3 .8 .9 I.I .8 
Total 100 100 100 100 100 100 
Mean 3.19 3.04 3.12 3.20 2.99 3.11 
N 25,461 11,411 9,610 25,214 21,509 18,267 

Hours and job satisfaction only for individuals with non-missing and non-zero working hours. 

Hence, couples' person-year observations are excluded from the analysis as soon as 
women's age is above 54. 
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Table 1.1 shows the distribution oflife, hours and job satisfaction by gender. 
The modes of all distributions are in category 3, which is "neither satisfied nor 
dissatisfied". It is striking how low the relative frequency of the extreme values 
"very dissatisfied" and "very satisfied" are. While this is quite normal for the 
lower satisfaction boundary, it is fairly unusual in Western cultures. For exam-
ple, in life satisfaction studies using German GSOEP or British BHPS data, the 
highest category has a relative frequency of about 7 to 10 percent even in scales 
with 11 and 7 different categories, respectively (compare Clark et al., 2008; 
Booth and Van Ours, 2008). This might be explained by Korean culture which 
rewards a more modest use of language and might be a hint for caution when 
conducting cross-country happiness analysis. Most variation in the data used in 
this study is indeed between categories 2 to 4. Average life and job satisfaction 
of men and women are comparable and range around 3.2 and 3.1 respectively. 
Hours satisfaction is somewhat lower and also differs between women and men. 

Figure 1.1 shows the distribution and trend of weakly working hours and trends 
of life, hours, and job satisfaction from 1998 to 2008 in the sample. Official 
working time until 2004 was 48 hours and 6 days a week. With the new legisla-
tion in mid 2004 this changed to 40 hours and 5 days a week. However, transi-
tion towards new working hours has not been an abrupt discrete adaptation but a 
rather gradual change in hours given that labor unions are relatively week in Ko-
rea. The graph on the left gives proof of extremely long working hours in Korea. 
It shows that the majority of working husbands and wives were working be-
tween 40 and 60 hours over the observed decade. While more women than men 
worked below 40 hours, men were more present in extremely long hours (>60). 
Note that only 29 percent of all working women were able to secure a job with 
working hours below 40. The graph makes clear that a large share of workers of 
both sexes with family duties were working extremely long hours. 
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The graph on the right shows that working conditions have significantly 
been improved in Korea. Average working hours have already drastically de-
creased over this decade from above 56 hours in 1999 to below 51 hours in 
2008. This has probably had a positive effect on hours and job satisfaction, as 
well as on life satisfaction. During the period under study, all three measures 
increased gradually. 

Table 1.2: Average Satisfaction by Working Hours 

Wifes Husbands 
Percen- Percen-

Life Hours Job tage Life Hours Job tage 
satis- satis- satis- wage- satis- satis- satis- wage-

faction faction faction emel. faction faction faction emel. 
Hours 3.23 2.68 
0 (13390) (2137) 
Hours 1- 3.13 3.31 3.05 57.2 2.99 2.92 2.77 47.0 
30 (1636) (1546) (1291) (1192) (1131) (912) 
Hours 3.27 3.43 3.28 71.0 3.34 3.37 3.26 72.7 
31-40 (1751) (1676) (1508) (2328) (2231) (2054) 
Hours 3.27 3.34 3.27 80.1 3.36 3.32 3.25 76.8 
41-50 (3388) (3152) (2789) (7322) (6814) (5934) 
Hours 3.09 2.88 3.05 65.7 3.24 2.93 3.07 67.0 
51-60 (2370) (2250) (1949) (6111) (5660) (4894) 
Hours 2.98 2.43 2.90 31.2 3.14 2.52 2.96 50.1 
60+ (2881) (2787) (2073) (6053) (5673) (4473) 

Table 1.2 shows average satisfaction by working hours separately for men 
and women. Starting with 0 hours of work, women show much higher life satis-
faction than men. This is mainly due to different reasons for "not working". 
While women stay at home often voluntarily or due to household and childcare 
duties, Korean men consider it as their main task to earn the major part of a 
household's income. Thus, not being at work means they cannot fulfill their so-
cially assigned role which in tum strongly decreases their happiness. 6 7 Both 

6 In Confucianism the probably most important duty of an individual is to comply with 
the role that society expects from someone. This is sometimes expressed as the impor-
tance of "rectification of names", implying that members of society are reward for act-
ing according to their predefined "name" or "role". Thus a husband should try to be a 
perfect husband, and a wife a perfect wife. If every member of society does her best to 
fulfill her role, then it is believed that society is in a state of equilibrium. However, this 
does not mean that no social mobility is possible. If predefined roles change, then socie-
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men and women show highest life and job satisfaction when working 31 to 50 
hours, thus when working normal full-time. There seems to be no significant 
difference in happiness between women in the latter group and non-working 
women. The share of wage-employed is highest in normal full-time jobs. In con-
trast, being non-wage employed varies much more in terms of working hours. 
Women's life satisfaction is lowest when working more than 60 hours, while for 
men this is the case when not working at all or when being only part-time em-
ployed. Female hours satisfaction decreases more rapidly as working hours in-
crease. 

Table 1.3: Change in Work Hours Distribution After Introduction of 5-day Working Week 

Women Men 
Before 2004 After 2004 Change Before 2004 After 2004 Change 

{%} {%} {%} {%} 
Hours 0 53.2 51.8 -1.4 9.4 6.7 -2.7 

Hours 1-30 6.9 5.9 -1.0 5.2 4.2 -1.0 
Hours 31-40 4.7 9.8 +5.1 5.2 14.8 +9.6 
Hours 41-50 12.4 14.7 +2.3 27.6 31.2 +3.6 
Hours 51-60 9.4 9.3 -.1 25.1 23.5 -1.6 
Hours 60+ 13.4 8.6 -4.8 27.5 19.6 -7.9 
Total 100 100 100 100 

Notes: "Before 2004" includes years 1998-2003, 
"After 2004" includes years 2004-2008. Data: KLIPS 1998-2008. 

In order to analyze the utility effect of the introduction of the 5-day working 
week in 2004 in Korea, it is important to know how exactly the distribution of 
hours changed before and after the reform. Table 1.3 shows that for women 
there was a substantial shift from not-working, part-time and overtime work to-
wards more regular full-time hours (31-50 hours weekly). For men, the same 
shift took place, and it was even stronger in the male distribution. Therefore, 
what needs to be analyzed in the following multivariate analysis is whether these 
shifts towards more full-time employment were indeed associated with increas-
ing satisfaction levels. 

Using KLIPS data, this paper analyzes the determinants of hours, job, and 
life satisfaction for married Korean couples co-residing in the same household. 

ty changes, too. Thus the identity concept is of high relevance for South Korea, as it is 
among the countries most influenced by Confucian thought until today. 

7 This is in line with Jang et al. (2009) who show that Korean men suffer much more 
from depressive symptoms than their female counterparts when unemployed, early re-
tired or out-of-labor-fo
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As 84 percent of the couples in the sample have children in the household, and 
since the focus is on the combination of work and children, the analysis will be 
restricted to couples with children. The satisfaction variable S is of an ordinal 
response type and has categorical scale ranging from k = l, ... ,5. It is an ordinal 
representation of its underlying latent continuous distribution S*. Hence, in or-
der to estimate effects of working hours on satisfaction of individual i in year t 
the estimation procedure begins with an ordered logit specification. The latent 
variable representation is denoted in the following equations: 

s;t = xit/3 + Eit, i = 1, ... , N t = 1, ... , T 

sit = k <=> ;i,k ~ s;t < Ak+1 k = 1, ... , K 

Here, x is a vector of explanatory variables, the error e is assumed to be ortho-
gonal to x, and /J and ). are parameters to be jointly estimated, the latter being 
category-specific and often called thresholds.8 Thresholds A are assumed to be 
strictly increasing (Ak < Ak+i, Vk) and A.1 = -oo, AK+l = oo. The correspond-
ing probability function is then: 

Pr(Sit = klxit) = A(Ak - Xit/3) - A(Ak-1 - Xit/3) (1.1) 

where A indicates the logistic cumulative distribution function. The probability 
that the observed dependent variable Sil equals k is the probability that the latent 
variable Stt is between the thresholds k-1 and k. 

In the presence of individual unobservable factors that affect both a person's 
perceived satisfaction level and the covariates used in the model, cross-sectional 
estimates are likely to be biased. For example, an active-optimistic personality 
trait might both increase life satisfaction and decrease the risk of being unem-
ployed. Therefore it is essential to control for these fixed effects. Different esti-
mators have been suggested recently in the literature, but there is no standard 
way of controlling for fixed effects while assuming ordinality yet. Two different 
estimation approaches proposed by Ferrer-i-Carbonell and Frijters (2004) and 
Baetschmann, Staub, and Winkelmann (2011) will be applied. 

The fixed-effects ordered logit specification as proposed by Ferrer-i-Carbo-
nell and Frijters (2004), in the following denoted 'FF-estimator', was used by 
Booth and van Ours (2008, 2009) for their study of working hours and life satis-
faction in the UK and Australia. In their FF-estimation model, the above equa-
tions require a slight change in that individual fixed effects u; and individual-
specific thresholds A;k need to be introduced. 

Pr(Sit = klxit) = A(Aik - ui - xit/3) -A(Ai,k-1 - ui - xit/3) (1.2) 

8 The thresholds are only estimated in the ordered logit case, not in the following condi-
tional logit (FF and BUC estimators). 
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Instead of a common cutoff point, for each individual in the sample an individu-
al cutoff point A;k is chosen.9 As Ferrer-i-Carbonell and Frijters (2004) show, this 
then allows the fixed-effects ordered logit model to be reformulated as a fixed-
effects binomial logit. The reformulation then allows an estimation using Cham-
berlain's method. 10 

However, very recently, Baetschmann, Staub and Winkelmann (2011) ar-
gued the FF-estimator is likely to be biased since cutoff points are chosen endo-
genously. This is obviously problematic and they show theoretically and in 
Monte-Carlo simulations that the significance of a slight but significant down-
ward bias cannot be rejected. 

The authors then go on and present an own estimator which is recently re-
ceiving increased attention. The BUC estimator is based on an approach of Das 
and van Soest (1999) who take advantage of the fact that dichotomizing and es-
timating at every possible common cutoff point (e.g. k=l, ... ,5 in the satisfaction 
variables) provides a consistent estimate of /3. After using Chamberlain's me-
thod for all possible estimations, they combine the resulting estimates and 
weight them by the inverse of their variance. Since this estimator has been criti-
cized to be imprecise when only very few observations are available for some 
categories, Baetschmann, Staub and Winkelmann (2011) propose a modified 
form of it. In contrast to the two-step combinations of all possible dichotomiza-
tions used by Das and van Soest, they suggest to estimate all dichotomizations 
jointly. The resulting BUC ("Blow-Up and Cluster") estimator replaces every 
observation in the sample by K-1 copies of itself, and dichotomizes every K-1 
copy of the individual at a different cutoff point. Then CML logit is estimated 
using the entire sample and clustering at the individual level to correct standard 
errors. In subsequent Monte-Carlo simulations conducted in their paper, the au-
thors then compare different fixed-effects ordinal logit estimators. The BUC-

9 Here we use the mean-version of the estimator, i.e. we calculate individual specific 
thresholds in the following way: A; = n11 Lt S;t, where n; is the total number of obser-
vations of individual i. The dichotomization of the categorical scale is then done by 
transforming all observations for which Sit > A; into Z;t = 1, and all observations for 
which Sit :5 A; into z,t = 0. 

IO In the past, researchers used different approaches to overcome the lack of a fixed-effects 
ordinal probit and logit methods. While psychologists and sociologists often interpreted 
satisfaction scores as cardinal and estimated OLS-type models, many economists trans-
formed the satisfaction scores to a binary (1,0) outcome variable. By choosing an arbi-
trary cutoff point that was common for all individuals, this implied the loss of a large 
amount of information since only individuals that were moving along the threshold 
were considered in the
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estimator appears to be consistent and efficient among a number of different es-
timators including the FF-estimator. 

The question might arise why in the presence of the BOC-estimator one 
should still be interested in results from the FF-estimator. There are several rea-
sons: First of all, in their simulations, the FF-estimator nevertheless converges to 
the true value as T and N rise and K decreases. Thus, given the characteristics of 
the sample, estimates are likely to be only marginally biased, if biased at all. 
Second, in order to compare the results to the findings made by Booth and van 
Ours (2008, 2009), it is helpful to apply the same estimation technique as they 
did. And third, the performance of the BUC estimator has not been tested in a lot 
of applications yet due to its recent appearance. Thus, it needs to be seen how it 
performs under different circumstances, e.g. under extreme distributions in the 
categorical dependent variable or in unbalanced panels. Thus, I decide to make 
use of both estimators which I think are the best currently available options to 
account for fixed effects in an ordinal choice analysis. As a further robustness 
check, I will compare the results to linear fixed-effects regressions. As argued 
by Ferrer-i-Carbonell and Frijters (2004), assuming cardinality and estimating 
models of life satisfaction using linear fixed-effects makes little difference for 
the results. Linear estimation has the additional advantage of providing a more 
straight-forward interpretation of estimation coefficients. 11 

1.4 Satisfaction Regression Results 
1.4.1 Life Satisfaction 
Table 1.4 shows regression results of the effect of working hours on the main 
happiness variable, life satisfaction. First, let us take a look at the results of the 
ordered logit pooled cross-section estimations in columns (1) and (5). Life satis-
faction is positively related to own per-capita household income and negatively 
to average regional per-capita incomes. This confirms the usually found relative 
income hypothesis (e.g. Luttmer, 2005; Kang, 2010). It is interesting that rela-
tive income is more important for the happiness of wives than of husbands. This 
probably reflects broader social networking and higher social comparison be-

11 In fact, calculating marginal effects is not possible for the conditional logit models of 
the FF- and the BUC-estimator unless one makes an assumption about the unknown 
fixed-effect ( e.g. the implausible one that fixed effects are zero). However, interpreting 
signs of coefficients (and of course significance levels) is still possible and magnitudes 
can be compared within one regression. 
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Table 1.4: Life Satisfaction Regressions Cl) 

> 
Dependent Variable: Life Satisfaction :::l 

r,, ..., 
Wife Husband > 

Ordered Joglt BUC FF FE-OLS Ordered loglt BUC FF FE-OLS 
n 
:::l 

(I) (2) (3) (4) (5) (6) (7) (8) ~ Family 
~ Log per-capita income .414 ... .]83* .. .189 ... .056*•• .401*'* _195••· .202·•· .059** • 
0 Log of regional per-capita Income -.809*** -.700*** -.810••· -. 203*** -.437** -.585*** -.425* -.149*** :,:, 
t,1 Own house .521 ••• .293*** .283*** .076*** .506* .. .308*** .326**• .ass••• r,, 

N of old females -.006 .062 .035 .014 .010 -.010 -. IOI .002 
r,, 

N of old males -.012 -.496*** -.461 ••• -.140*** -.086 -.469** __ 455••· -.120•·· ~ 
N of sons age 0-14 -.026 -.145 .. -.121 ·• -.036** .005 -.047 -.025 -.013 ~ 
N of daughters age 0-14 .024 -.111· -.040 -.031 •• .021 -.137*• -.107* -.032** r,, 

C: 
N of sons age 15-30 (econ. dep.) .037 -.002 -.014 -.002 .033 -0.039 -.055 -.010 i-

-I N of daughters age 15-30 (econ. dep.) -.049 -.121•· -.069 -.037** .009 -.098 -.091 -.028* r,, 

Own working hours 
Hours 1-30 -.218*** -.117 -.058 -.028 .619*** .606*** _574••· .176*** 
Hours 31-40 -.063 -.085 -.055 -.018 1.18*** .871 *** .854*** .259*** 
Hours 41-50 -.083* -.087 -.092 -.019 1.25*** _947••· .918*** .283*** 
Hours 51-60 -.288*** -.I 17* -.128* -.029* 1.02••· _343••· .786*** .2s5••• 
Hours 60+ __ 349••· -.065 -.020 -.01 I .958*** .910*** .856··· .274*** 
Partner's wort.Ing hours 
Hours 1-30 _395••· _455••· . 509*** .151 ••• -.199*** -.130* -.095 -.037* 
Hours 31-40 .863*** .678*** _573••· .203••· -.059 -.021 .003 -.005 
Hours 41-50 .924*** _74g••· _730•·· .220··· -.084* -, 050 -,020 -.010 
Hours 51-60 .103••· .647 ... _557••· .197••· -.215*** -.002 -.012 .003 
Hours 60+ .684* .. .711 *** .730*** .216*** -.368*** -.166** -.162** -.042** 
Log likelihood -23,622 -12,220 -9,163 -23,261 -12,198 -8,999 
Observations 25,153 33,779 22,349 25,153 24,919 34,162 22,160 24,919 
Individuals 13,634 3,121 4,024 13,542 3,096 3,998 
Clusters 4,024 3,227 3,998 3,226 
Ddta: KUPS 1998-2008. Refettnct category for working hours: 0 hours per week (not working). 
Notes: All spectOcallons ln('Jude control vartables for household head and spouse as well as dummlE'S for year of survey. Pooled cros..c;-.sectlonal orderered logll SJ)f'Ctflc-arloos tn (1) and (5) tndudP additionally age. 
age2, years of schooUng. and dwnmies for province of residence. These speclftcations were also corrected for clustering of observations. •••t••f* indtcatt> a parameter estimate is significant at the l ?fJ5%/I0% level. 
resp«Uvely. Numbers of obsnvatlons and individuals of BUC estlmafton are not directly comparahlt- "11h other regressions due lo particular t>Stimatlon procedure ("blow up and duster~). 
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tween women. Household wealth as proxied by the variable "living in an 'own 
house"' is positive and significant as expected. Household composition does not 
play a role in the cross-sectional analysis. 

The influence of working hours on life satisfaction is different for women 
and men. For wives, results suggest that compared to the reference category "not 
working", women have significant negative effects for all hours categories ex-
cept for working 31 to 40 hours per week. In contrast, husbands do experience 
strong positive effects from being at work with preferred hours in the category 
41 to 50 hours. Strong cross-partner effects show that both partner's life satis-
faction is mutually affected by the spouse's working hours status. Cross-partner 
effects are of somewhat lower magnitude as own effects but of similar statistical 
significance. Corresponding to her spouses' own preferences, women prefer 
their husbands to work, preferably full time, while men prefer their women to 
stay at home or to work 31 to 40 hours. Having a wife working long hours 
strongly reduces husband's happiness. 

Keeping in mind that cross-sectional results are likely to be biased due to 
individual unobserved factors, fixed-effects results as in columns (2)-( 4) and 
(6)-(8) should be preferred. I compare different state-of-the-art estimation tech-
niques to synthesize the findings. Magnitudes cannot be directly interpreted in 
the conditional logit case of the BUC and the FF estimators. Nevertheless, what 
is possible to interpret and what is essential for this paper's analysis of condi-
tional logit estimations, are signs of coefficients, their significance levels as well 
as, within one particular estimation, their relative magnitudes. Results for in-
come and wealth variables are confirmed in the fixed-effects estimations. Com-
pared to the previous cross-sectional analysis, now also interesting findings 
emerge in the household composition variables. First, the estimates indicate that 
having an elderly man in the household does decrease life satisfaction of the 
married couple. In Korea, traditionally it was the obligation of the eldest son to 
take care of the parents when they grow older. Although changing nowadays, 
this tradition is kept alive in many families until today. Since age, seniority, and 
patriarchy are important concepts in Korea's Confucianist society, old males 
usually receive highest social respect and thus exert strong influence on daily 
family life even when living in their children's household (Zhang et al., 2005). 
This might negatively influence family life. Second, the number of sons and 
daughters in a household does contribute in different ways to parent's happiness. 
While mothers seem to be negatively affected by young children in general (0-
14 years), it looks as if young boys are associated with lower happiness than 
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girls. 12 Interestingly, older children (15-30 years, unmarried and economically 
dependent) have a negative effect only when they are daughters. Fathers only 
show robust negative effects in the case of young daughters. While negative ef-
fects of having children are often found in the literature (Dolan et al., 2008), the 
results suggest that son preference is still present at the beginning of the 21 st 

century in Korea (compare Chung and Das Gupta, 2007). The finding that 
household composition does not have an effect in the cross-sectional analysis 
whereas it has undeniable effects in the fixed-effects analysis suggests two 
things. First, it shows once more the importance to control for unobserved hete-
rogeneity. And second, there might be adjustment effects going on to household 
composition changes, i.e. parents adjusting to new circumstances such as a child 
birth over time (see e.g. Clark et al., 2008). 

Concerning working hours, fixed-effects results confirm the strong positive 
cross-sectional findings for men, while negative results for women lose signific-
ance except for overtime work (51 to 60 hours). Controlling for household in-
come, as in all regressions, the results indicate that husbands are most satisfied 
when working 41 to 50 hours. It is surprising that both women and men show 
relatively high life satisfaction when working more than 60 hours. This might 
suggest that Korean society is characterized by a high work ethic and thus work-
ing long hours is socially accepted. Second, working very long hours often im-
plies higher responsibilities at the work place which can be more fulfilling, par-
ticularly within highly hierarchical Korean enterprises structures. 

Cross-partner effects in the fixed-effects analyses are similar for women to 
those in the cross-sectional analysis. Women strongly prefer their husbands to 
work, because an unemployed husband often means an unhappy husband, even 
if household income is kept constant. Men, in contrast, dislike their wives to 
work in low-paid and low-responsible l-to-30-hours part-time jobs as well as in 
long-overtime jobs. 

Life satisfaction results have shown that partnered women with children are 
indifferent between working and not-working, once household income is con-
trolled for. Men, on the other hand, seem to obtain strong beyond-income satis-
faction from being at work. 13 

12 We tried to estimate additionally with number of girls and boys aged 0-3. This did not 
change the main findings. While boys show no significant effect, little girls showed pos-
itive significant effects. 

13 Note that year effects, which are not displayed in the table, are significant and increas-
ing over time. Thus, there is a positive unexplained trend in happiness which might re-
flect general improvements in living standards after the Asian Financial Crisis. Results 
do not change if 5-yea
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1.4.2 Hours and Job Satisfaction 
The picture about the effect of working hours on satisfaction becomes clearer 
when looking at hours and job satisfaction results in Table 1.5.14 Ceteris paribus, 
Korean women's hours satisfaction is highest when working part-time (1-30 
hours), which is the reference category, or short full-time (31-40 hours). All ad-
ditional hours spent at work gradually decrease women's hours satisfaction. 
These results hold for all estimation methods. Compared to working part-time, 
Korean men prefer to work between 31 and 50 hours, and their hours satisfac-
tion significantly declines when working overtime hours. Controlling for house-
hold income, men who work 31 to 40 hours have highest hours satisfaction. 
Compared to the above life satisfaction analysis, cross-partner effects play a mi-
nor role when individuals rate their satisfaction with working hours. Still, men 
seem to be more satisfied with their own working hours in case their wife works 
31 to 40 hours a week. 

Women's preferences at work are confirmed and clarified when looking at 
job satisfaction estimates. Here, working 31 to 40 hours is the preferred choice. 
The fact that women prefer this category to part-time employment probably 
stems from the latter job's low-quality nature. Working more than 40 hours is 
not significantly different from part-time employment in terms of job satisfac-
tion. Here potential benefits of increased job quality are outweighed by long 
working hours, conflicting with family duties. 

Men have significantly higher job satisfaction when working in normal full-
time positions without overtime (31-50 hours). However, overtime work (i.e. 
2:50 hours) is still more beneficial than part-time work. Higher social status and 
more fulfilling tasks might be potential explanations. Interestingly, women re-
port highest cross-partner effects when their husbands work between 31 and 40 
hours. Husbands who don't work overtime might be more willing to contribute 
to housework and childcare, reducing women's double burden and helping to 
increase women's happiness at work. 

14 Regressions in Table 1.5 include several control variables that were already included in 
the life satisfaction regressions. Apart from that, further controls included here are a 
dummy variable that controls for job type (l=wage; O=non-wage), 10 occupation dum-
mies, and 16 industry dummies. Of course only those currently employed are inter-
viewed. 
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Table 1.5: Hours and Job Satisfaction Regressions en 

> 
Wife Husband ::l en 

Ordered logit BUC FF FE-OLS Ordered logit BUC FF FE-OLS ..., 
> Dep. Variable: Houn Satisfaction {I) (2) (3) (4) (5) (6) (7) (8) (') 

Job type (I =wage; 0=non-wage) .091 .527*** .045 .034 -.201 ••· .213*** -.360*** -.106*** g 
Own worklng hours z 
Hours 31-40 . 001 -.025 -.036 -.004 .826* ... .491* .. _579•n .199* .. 

~ Hours 41-50 -.269*** -.246 .. -.233** -.076 .... .644*** .346*** .418*** .155*·** 
Hours 51-60 -I.IP*" -.941 *** -.982*** -.319*"'* -.206* .. -.238*"'* -.274*** -.086*** 0 

:,0 
Hours 60+ -2.06"'** -1.62 .... -1.58**"' __ 579·u• -1.13*** -.911 ... -.949*** -.359*' ... m en Partner's working hours en 
Hours 0 -.077 .075 .005 .. 002 .168*•· .101 .068 .024 5 
Hours 31 -40 .232** .180 .170 .059 .124 .160· .104 .o5o• 

z 
Hours 41-50 .189" .156 .225• .063* .056 .036 ·.002 .022 ~ 
Hours 51-60 .122 .090 .066 .030 .080 .073 .067 .038 

en 
C: 

Hours 60+ .033 .058 .049 .032 -.041 .002 -.Oil .026 r ..., 
Log likelihood -11,535 -6.201 -3.816 -22.618 -13,828 -7.931 cn 
Observations 11.128 19,693 9.587 11,128 21.182 45,511 19,219 21.182 
Individuals 4,035 1.709 2,539 12,281 2,917 3.791 
Clusters 2,539 1.875 3,791 3,222 
Dep. Variable: Job Satisfaction (9) (10) (II) (12) (13) (14) (15) (16) 
Job type ((=wage: 0=non-wage) .IOI -.111 -.092 -.008 -.037 -.068 -.215" -.049" 
Own working hours 
Hours 31 -40 .255* .. .086 .212* .054* .897* .. .314* .... .612"· .163*" 
Hours 41-50 .zsz•u· .062 .144 .046* .861 ... .266*** .544*** .161"* 
Hours 51-60 .095 -.074 .035 .024 .559 ..... .136 .336·"'* .111 *•* 
Hours60+ -. 140 · .009 .027 ·.008 .424°* .149 .229•• .084*** 
Partner's worl<ing hours 
Hours 0 .195 -.041 .077 -.001 .213*** .152* -.007 .021 
Hours 31-40 .481 *** .236* .378•* .080 .. -.063 .0001 ·.102 -.013 
Hours 41-50 .296*** .063 .229 .045 -.053 0.00001 -.076 -.010 
Hours 51-60 .264 .. .118 .221 .036 -.068 -.077 -.o75 -.006 
Hours60+ .191" .147 .228 .048 -.089 .056 -.100 -.002 
Log likelihood -8.427 -6,137 -2,797 -16,814 -13.529 -5,983 
Observations 9,439 22.616 7,256 9,439 18.097 48.285 14,980 18,097 

Individuals 2.853 l,377 2.346 9,544 2.415 3.563 
Clusters 2.346 1,824 3,563 3,113 
Houn and job .s11tlsfi.ctton r"gre-:nlon, lncludfl thC' follov.ing control vari"bll"S: four dummlu for num~r and composition of chlldn-n. toss of household ind tt,glon"l per-<Aplla Inc~ (no reglonaJ lncomfl In Job sa:tl'Jfa<'.tion rt"gn-s-
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1.4.3 Robustness Checks and Joint Happiness 
A number of robustness checks were run to support the findings with different 
model specifications. These are displayed in Table A2 in the appendix. 15 

First, one could argue that the composition of the reference category is not 
directly comparable between women and men. Large shares of men that do not 
work are unemployed and thus not voluntarily staying at home. The negative 
effect of unemployment on happiness has been frequently documented in the 
literature (Di Tella et al., 2001; Clark and Oswald, 1994; Winkelmann and Win-
kelmann, 1998). On the other hand, most women that do not work are house-
wives and might have accepted this role. The much lower number of men that 
stay at home does also imply that e.g. individuals who are suffering from illness 
or disability and are thus out of the labor force have a higher share in the refer-
ence group applied in estimations (1) throughout (8) of Table 1.4. I thus re-ran 
the estimations for different reference groups. Changes in reference groups can 
clarify results from Table 1.4. As found before, men show much higher beyond-
income benefits from working than women. Results of a model using only the 
unemployed as the reference category can be seen in columns (1) and (5) of Ta-
ble A2 in the appendix. Holding household income fix and controlling addition-
ally for different categories of "not working" reveals that women prefer being 
housewives to all categories of working. 16 If they can afford to be a housewife, 
than many women are likely to choose this option. At the same time, working 
does not seem to be associated with higher life satisfaction compared to being 
unemployed for women. This is much different for men: The positive effect of 
work is of both high magnitude and high significance. Moreover, as opposed to 
women's own preference, men have a clear preference in that they significantly 
disprefer their wives to be unemployed. Thus, while unemployment seems to be 
a major psychological concern for men, this does not seem to be the case for 
women. Results also suggest that men have a relatively stronger preference for 
retirement, which they also seem to project on their women's retirement status. 
Last but not least, there is a small relatively "happy" group of houseman. 

15 Results displayed in Table A2 are for the BUC estimator and the dependent variable life 
satisfaction. All other robustness checks, e.g. using job and hours satisfaction, and/or 
the sample of all married, including those without children, confirm the main results but 
are not printed here for space reasons. The same is true for the use of different fixed-
effects techniques which deliver all very similar results. Note that all robustness regres-
sions are available from the author on request. 

16 Housewife/man is defined as "looking after family or home" or "child-rearing" as the 
main occupation during the last week while not having a job at the same time. 
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Second, the regressions were re-run with log individual earnings instead of 
log per-capita household income. 17 The results are displayed in columns (2) and 
(6) of Table A2. Interestingly, a large part of the positive effect of working is 
now absorbed by individual earnings. Husbands still have the highest satisfac-
tion when working full time, however the beyond-earnings effects cease to be 
significant. Wives' life satisfaction is lowest in part-time jobs, a finding that 
suggests once more low-quality employment in this sphere. 

Third, as had been seen in the descriptive information in Table 1.2, non-
wage employed individuals have much higher variation in working hours than 
wage receivers. Moreover, it is possible that differences exist in how dependent 
vs. self-employment influence personal happiness. Using UK, US, and interna-
tional data, Blanchflower and Oswald (1998) find robust positive effects of be-
ing self-employed. Alesina et al. (2004), using US and European data, find that 
the positive effect is limited to the rich. In the following model, the number of 
hours of work controls are doubled in order to explicitly control for wage vs. 
non-wage employment (resulting in the following 10 dummies for each own and 
partner's hours: l-30wage, 31-40w, 41-50w, 51-60w, 60+w, 1-30non-wage, 31-
40nw, 41-50nw, 51-60nw, 60+nw). Results in columns (3) and (7) of Table A2 
suggest that in Korea wage-employed are slightly happier. This might be ex-
plained with higher levels of job stability, public goods provision and social in-
teraction in larger enterprises. It might also reflect less risk taking in dependent 
employment. Comparing different work categories, the most dispreferred work 
for men is 1-30 hours in dependent employment and 1-40 hours in self-
employment. For women it is 41-50 hours in self-employment. However, men 
additionally dislike if their woman is self-employed in part-time (1-30 hours) or 
heavy overwork (60+ hours). 

In a fourth check, a subjective health measure is included into the set of con-
trol variables. This variable which asks individuals to rank their health status on 
a [1-5] scale with 5 being "excellent" and 1 being "very poor", is often included 
in satisfaction models (see e.g. Booth and van Ours, 2008; 2009), yet it is ob-
viously problematic due to its endogenous nature. The variable is available for 
the KLIPS data set from wave 6 (2003) onwards. Results in columns (4) and (8) 
of Table A2 show that subjective health is positively related to subjective well-
being and its inclusion has no effect on the main results. 

Finally, it would be an interesting exercise to see how joint couple happiness 
can be maximized. Table A4 in the appendix shows three different models with 

17 Due to some missing values in the earnings variables, the number of observations is 
somewhat lower in this regression. However, descriptive analyses comparing the two 
groups indicate no sele
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the sum of wife's and husband's life satisfaction on the left hand side of the re-
gression. Since adding up the two measures requires assuming cardinality, all 
models are now estimated using only linear fixed-effects. Results in column ( 1) 
show that joint happiness is maximized if the husband is at work with at least 
full-time hours and if the wife is not employed neither in part-time, nor in over-
time work. Using individual earnings instead of household income in column (2) 
does not change these findings. A final very interesting exercise is the estima-
tion in column (3). Here occupations are coded in five alternative categories: 
housewife/man, part-time ( 1-30 hours), full-time (31-50 hours), overtime work 
(above 50 hours), and a category collecting all other occupations. This then re-
sults in twenty-five possible combinations for how wife and husband can share 
work. All combinations were used as covariates in model (3) in Table A4, with 
the exemption of the reference category "husband overtime & housewife". The 
latter could be called Korea's classical traditional gender role model as it is the 
number one ranked time sharing category of Korean married couples in this age 
band (23.9 percent), followed by "husband full-time & housewife" (21.1 per-
cent), "husband overtime & wife overtime" (12.6 percent) and "husband full-
time & wife full-time" (9.6 percent). Hence, as much as 45 percent of all obser-
vations fall into the classical gender model. 

However, which combination makes the couple the most happy, which the 
least? Results in column (3) show that most combinations are not significantly 
different from the reference classical time-sharing combination. For example, it 
does not make a difference for joint couple happiness if the husband works full-
time or overtime while the wife stays at home. No combination is significantly 
better than the reference category. However, several combinations are ranked 
inferior. Regardless of the wife's status, joint marital happiness suffers the most 
if the husband falls into the category "other occupation", as this most often 
means an unemployed husband. Joint couple happiness is also significantly lo-
wered if the husband is underemployed (part-time). Columns (4) and (5) use the 
same set of combinations, yet now as interaction effects for the individual hap-
piness regression. The main effects show a negative impact of being unem-
ployed for both men and women. Additionally, working part-time reduces men's 
happiness. However, unemployment of women is mitigated by a working hus-
band. Also, the negative effect of part-time for men can be mitigated by the 
woman in case she is not unemployed. The positive effect of an overtime work-
ing husband is strongest if the woman takes care of household and children. 

To sum up, this section's findings clearly indicate that traditional gender 
roles are still strongly at work within Korean households, and that, once they are 
not fulfilled, the married couple suffers the most. Moreover, the analysis has 
shown that the observed shift in the distribution of working hours as discussed 
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in Table 1.2 indeed was a shift towards on average more satisfactory hours con-
ditions for both married women and men. 

1.5 Gender Identity, Intra-Household Bargaining, 
and Family Division of Labor 

Akerlof and Kranton (2000) show how the concept of gender identity can be in-
troduced into economic models and provide some empirical evidence. Using 
PSID data for the period 1983 to 1992 they analyze the division of labor within 
US families. Becker (1965) argued that household members tend to specialize in 
occupations according to their comparative advantage. Therefore, the partner 
with relatively higher market efficiency would concentrate on market work 
while the other partner would do the major part of the housework. Whoever 
works more outside the home would work less inside the home, whether it be 
the husband or the wife. However, empirical findings point into another direc-
tion. When US husbands in Akerlof and Kranton's sample were doing all the 
market work, they contributed an average share of 10 percent to total house-
work. For higher women's shares of market work, men's shares of housework 
increased, yet under-proportionally. In fact, men's average share of housework 
did never rise above 37 percent even when wives were doing all the market 
work. Similar results were found by Booth and van Ours (2009) using Australi-
an HILDA surveys from 2001-2004. Here, Australian men with wives doing al-
most all of the market work contributed around 50 percent of the housework. 
The evidence suggests that Becker's assumption of non-discriminating time 
sharing between husband and wife does not hold. Rather, these findings provide 
evidence for Akerlof and Kranton's gender identity hypothesis. Societal gender 
prescriptions seem to matter for individual behavior. 

However, there is a second theoretical thread of literature that should not be 
forgotten in this context, and this is the theory of intra-household bargaining. 
These models relate bargaining power in the household to relative earnings of 
husband and wife, assets brought into marriage, and even physical appearance. 
According to the predictions of these models, higher bargaining power deter-
mines decision-making processes which eventually translate into relative utility 
outcomes for husband and wife. The models have been confirmed empirically in 
many cases, especially in the context of developing countries where gender dif-
ferences are more pronounced (for an introduction see Haddad, Hoddinott, and 
Alderman, 1997). This approach thus puts a stronger focus on economic va-
riables in order to explain individual-specific occupation and consumption out-
comes. In Korea, not only incomes are strongly gender-biased, also inheritance 
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customs favor men at the stage of marriage (Lee et al., 2008). 18 Both factors, 
identity and bargaining, should be viewed as causing and reinforcing each other . 
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Fig. 1.2: Husbands' share of housework vs. share of market work 

Figure 1.2 shows results of a similar analysis using KLIPS data. The data 
forms part of the additional "Work Hours and Leisure Survey" conducted only 
in wave 7 in 2004. 19 The graph shows that the division of labor in Korea in 2004 

18 Men are often paid more for the same work and have higher chances to be promoted at 
the work place (compare Table Al in appendix). Moreover, the still lively tradition that 
the groom's family provides the house for the newly married couple means that men 
usually bring higher assets into marriage. 

19 Individuals were asked in the following way: "Please specify the time you allocated to 
the following activities during the past week in weekdays and the weekend. (Please re-
spond in no. of hours.)". Market work adds up time spent on the three categories "Main 
work activities (all activities related to work of an employed person, such as work activ-
ities, commuting)", "Second job (income-earning activities in addition to the main 
job)", and ,,Job-seeking activities (writing resumes, visiting job placement agencies, In-
ternet searching, interview, etc.)". Housework is defined as "Household work (cooking, 
laundry, cleaning, grocery shopping, bank and public services, family caretaking, etc.)". 
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was similar to that in the US between 1983 and 1992, the data used by Akerlof 
and Kranton. Men, when contributing 90 to 100 percent to the couple's total 
market work, have a share of about 10 percent in total housework. If, however, 
women contribute the major part to total market work (70-100 percent), then 
they still need to deal with about 70 percent of total housework. Nevertheless, 
dynamic improvements in gender roles cannot be denied when splitting the 
sample into a younger (20 to 39 years of age) and an elder generation (40 to 64 
years). While relatively elder men don't engage too much in housework, young-
er men contribute more time to this domain. This might reflect both changes in 
gender identity as well as relatively stronger bargaining of younger wives. 

Table I. 6: Reported Increased Activities After Reduction of Working Hours (in percent) 

Women Men 
1st 2nd 3rd 1st 2nd 3rd 

choice choice choice choice choice choice 
Income-earning activi-
ties 3.4 1.6 1.5 2.0 1.5 0.7 
Household work 55.2 11.7 8.4 9.3 6.2 8.5 
Self-development 7.8 9.8 9.4 16.7 11.1 12.3 
Rest ( sleep, etc.) 13.4 38.7 21.3 28.0 21.9 16.6 
Watch TV 0.8 6.6 17.3 2.9 15.0 16.6 
Travel/tour 11.9 12.5 17.3 15.4 15.4 17.1 
Sports/excercise 3.4 10.2 10.4 20.5 17.3 11.6 
Games 0 0 0.5 0.9 2.5 3.7 
Social/group activities 1.9 5.5 8.4 2.5 6.8 9.9 
Civil/volunteer activities 0.4 1.6 2.0 0.4 0.9 1.8 
Religious activities I.I 1.2 3.5 0.6 0.9 0.7 
Other 0.8 0.8 0 0.9 0.4 0.4 
Total 100 100 100 100 100 100 
N 268 256 202 689 675 543 

Source: KLIPS, 2004-2008. Statistics are pooled over time. 

Table 1.6 shows gender specific responses to reductions in working hours. 
Related questions were asked from wave 7 to 11 (2004-2008) after the introduc-
tion of the 5-day working week in 2004. Respondents were asked to choose up 
to three out of twelve possible categories of increased time allocation (in the or-
der of their relative importance) after they experienced a reduction in working 
hours. Results strongly differ between men and women. With 55.2 percent, most 
women report "household work" as their major increased activity. "Rest (sleep, 
etc.)" and "travel/tour" follow as further important increases for women. In con-
trast, men responded to a reduction in working hours primarily with increased 
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"rest (sleep, etc.)", followed by "sports/exercise", "self-development", and "tra-
vel/tour". This clearly reflects women's on-going double burden and men's sub-
stantial freedom from household tasks. 

1.6 Concluding Remarks 
This paper finds that the change in the distribution of working hours, and partic-
ularly the reduction in average working hours between 1998 and 2008 has led to 
increased satisfaction with life, job, and working hours among Korean families. 
Nevertheless, large gender-specific differences exist in how labor market deci-
sions translate into individual and family happiness. Different fixed-effects es-
timation techniques are applied throughout the analysis, including the recently 
suggested BUC estimator. The main results are confirmed by all three estima-
tors. Facing an almost exclusive female responsibility for housework and child 
care, Korean married women are indifferent in terms of life satisfaction between 
being a housewife or participating in the labor market when family income is 
controlled for. Men, in contrast, are still strongly considered main breadwinners 
and thus exhibit highest satisfaction levels when being full-time employed be-
tween 31 and 50 hours a week. While overtime work does not seem to lower 
men's life satisfaction compared to normal full-time work, it significantly re-
duces hours and job satisfaction. Particularly working hours beyond 50 hours 
weekly exponentially reduce the two latter satisfaction measures. Employed 
women are most satisfied with their jobs when working 31 to 40 hours, which 
can be explained by incompatibility of long working hours with family duties on 
the one hand and the lack of part-time options beyond the low-skilled service 
sector on the other hand. Moreover, unemployment seems to be a major psycho-
logical concern for men, but not for women. Strong cross-partner effects in the 
sample indicate that working hours not only affect individual, but also family 
happiness. For both sexes, cross-partner effects are strongly significant and often 
equivalent to the partner's own preferences. Especially woman's life satisfaction 
strongly responds to her husband's working status. Forty-five percent of all mar-
ried couples follow the traditional gender model, i.e. the husband works full- or 
overtime, and the woman takes care of the household and children. This combi-
nation is still associated with very high satisfaction levels among Korean fami-
lies. It is in line with Akerlof and Kranton's gender identity hypothesis, and con-
firms that traditional gender roles are still strongly at work in Korea. 

Labor force participation of women in their prime family years increased 
from 55.8 percent in 1998 to 61.5 percent in 2006. However, since then rates are 
stagnating (2010: 62.3 percent), placing the Korean rate among the lowest in the 
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OECD. Therefore, a lot more has to be done in order to provide a family-
friendly working environment. As further hours of work reductions seem to be 
one important dimension of future policy, equality of chances at the work place, 
a rethinking of gender identities, as well as flexible job and child care solutions 
all need to be considered. As Akerlof and Kranton point out, individuals and 
firms tend to underinvest in unilateral action to change gender identities, since 
they would be facing the costs alone while being unable to internalize potential 
benefits of such action; thus further government action is required to escape 
from a potential prisoner's dilemma. 





Essay 2 

Adaptation under Traditional Gender Roles: 
Testing the Baseline Hypothesis in South Korea 

Abstract 

Using detailed longitudinal data from the Korean Labor and Income Panel Study 
(KLIPS) from 1998 to 2008, this paper analyzes gender-specific impacts as well as 
anticipation and adaptation to major life and labor market events. We focus on six 
major events: marriage, divorce, widowhood, unemployment, first job entry, and in-
troduction of the 5-day-working-week. While our results indicate full adaptation af-
ter some events, and more so for women, after others we see no or only partial ha-
bituation. Yet, the results show striking gender-specific differences particularly re-
garding the impact of events related to marital status change. Husbands remain on a 
higher happiness level throughout marriage. They also suffer more from, and show 
less rapid or even no adaptation to widowhood and divorce. Women return to their 
baseline level of happiness relatively quick after marriage and divorce. Surprisingly, 
widowhood is not associated with negative effects for women. If anything, moderate 
positive effects can be found here. Husbands' additional long-run happiness gain 
during marriage is equivalent to an (husband-only) increase of annual per-capita 
household income of approximately US$17,800. We show that the intra-marriage 
happiness gap between husband and wife is strongly related to the intra-couple earn-
ings difference, providing evidence for both intra-household bargaining and the 
gender identity hypothesis. The studied labor market events point to a gender-
segregated labor market. The evidence shows that more effort is needed if Korea 
wants to achieve higher gender equity. 

Based on joint work with Sung-jin Kang. 

2.1 Introduction 
Recent work in subjective well-being has shown that individuals' perception of 
happiness tends to adapt to most life and labor market events ( e.g. Gardner and 
Oswald, 2006; Stutzer and Frey, 2006; Clark et al., 2008; Clark and Georgellis, 
2010; Frijters, Johnston, and Shields, 2008; Oswald and Powdthavee, 2008). 
These papers argue that individuals are equipped with a certain form of baseline 
happiness which can be mainly explained by quasi-fix factors like genes, early 
childhood education, an are of 
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an individual's happiness is attributed to demographic and socio-economic fac-
tors and these rather short-term variables are assumed to induce fluctuation 
around the baseline level.20 The argument is that changes in most demographic 
and socio-economic variables have no long-run effect on an individual's level of 
happiness or life satisfaction, and so individuals rather experience both anticipa-
tion and adaptation to most life events. This has recently changed our under-
standing on the intertemporal dimension of well-being and requires further re-
search. How do shocks, positive or negative, effect individuals over time? Do 
people fully recuperate after a particular shock, or is there a lasting shift of hap-
piness levels? And if so, which are the factors that do not only temporarily, but 
permanently shift an individual's well-being? Do differences exist in the impact 
of and adaptation to shocks between women and men? 

Looking at major life events like marriage, or labor market events like un-
employment calls for an in-depth study of gender differences in life satisfaction 
responses over time. Particularly in countries with rather traditional gender 
roles, both the magnitude of a certain event's impact on individual well-being as 
well as adaptation to it might differ significantly between women and men. 
While some related studies have found that women are more likely to adapt to 
unemployment than men, to the best of our knowledge no study has ever found 
significant gender differences for a number of events yet. This might be due to 
the spatially selective nature of happiness research in the past. Most studies in 
this field concentrate on "Western" OECD countries with comparatively low 
levels of gender inequality. In their study of German panel data (GSOEP), Clark 
et al. (2008) estimate intertemporal changes in life satisfaction due to marriage, 
divorce, widowhood, birth of child, unemployment and layoff separately for the 
two sexes. They find full or partial adaptation to most events and conclude that 
the anticipation and adaptation patterns due to life events are "remarkably simi-
lar between men and women". In a follow-up paper, Clark and Georgellis (2010) 
confirm these findings for British panel data (BHPS) and conclude that adapta-
tion might be a "general phenomenon". Frijters, Johnston and Shields (2008) use 
quarterly life event data from the Household, Income and Labour Dynamics in 
Australia (HILDA) survey for the study of ten events, where they mainly show 
that life events are not randomly distributed and thus stress the importance of 
fixed-effects estimation. 

20 Lykken and Tellegen (1996) show that demographic and socio-economic factors ac-
count for only a small part of the variance in subjective well-being measures. They es-
timate the contribution of the stable component of subjective well-being, which they as-
cribe to genes and persistent psychological traits, to explain as much as 80 percent. 
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In this study, we will perform a similar analysis, yet with a country with still 
stronger traditional gender roles. Within such a society, intra-marriage bargain-
ing might be skewed in the form that women's financial dependence might lead 
to a gender gap in decision-making and eventual utility outcomes. Thus, we are 
interested in the main determinants of this potential gap. Psychology literature 
suggests that the wife's absolute and relative earnings play important roles for 
intra-marriage well-being. Higher female employment and income can have pos-
itive effects for married women if other roles such as being a housewife are less 
satisfying (Ross, Mirowsky and Goldsteen, 1990). For men, the effect mainly 
depends on prevailing gender roles and the level of economic hardship. In case 
of more liberal roles or more severe economic hardship, men will appreciate 
wives' higher contributions in broadening household's total economic resources. 
In contrast, if gender roles are rather traditional and the family does not neces-
sarily depend on the wife's earnings, then a higher share of female earnings 
might imply that the man is unable to fulfill the breadwinner role and this can 
have negative effects on husband's well-being (Hochschild, 1989; Rogers and 
DeBoer, 2001). Higher wife's earnings improve female bargaining in the house-
hold, and thus can lead to changes in the household division of labor, and in 
spousal roles more generally. This can have beneficial effects for the couple if 
more liberal roles are prevalent. However, it may also increase the risk of fe-
male-sided marital breakup. 

There are two related theoretical threads of literature in the economics field. 
First, there is an established literature on intra-household bargaining and deci-
sion-making ( e.g. Haddad, Hoddinott and Alderman, 1997). These studies basi-
cally argue against income pooling within a household (Becker's (1981) altruis-
tic dictator) and rather claim that it is important for intra-household decision-
making who earns the money. It has been shown in several studies that the high-
er the relative share of income earned by a woman ( alternatively share of assets 
brought into marriage), the higher her relative bargaining power ( e.g. Phipps and 
Burton, 1998; Brown, 2009; Lise and Seitz, 2011 ). Related to higher female 
income is an increase in credibility of her potential divorce threat, equipping a 
woman with a viable alternative in case of unsatisfying marriage. Women who 
are financially more dependent might not have this alternative at hand, since ex-
pected income after divorce will be rather low. In this paper, we will extend this 
idea by looking at happiness outcomes related to female earnings shares in a so-
ciety in which traditional gender roles still prevail. 

For our analysis, we use eleven waves of the Korean Labor and Income 
Panel Study (KLIPS) from 1998 to 2008 to study gender-specific impacts as 
well as anticipation and adaptation patterns in Korea. We will explicitly focus 
six major life and labor market events on individual happiness: marriage, di-
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vorce, widowhood, unemployment, first job entry, and working day reduc-
tion/introduction of the 5-day-working-week. Determinants of gender differenc-
es, such as different bargaining variables, will then be analyzed in detail. 

We contribute to the literature in the following way. First, we will expand 
the reach of happiness studies to East Asia. Only few studies have recently 
started to analyze subjective well-being questions in the East Asian context (e.g. 
Kang, 2010; Rudolf, 2011). Second, by choosing Korea this will be the first 
study to examine gender differences in the impact of, and adaptation to major 
events in an environment of strong traditional gender roles. 

Third, this study will then link the adaptation literature with that of intra-
household bargaining and Akerlof and Kranton (2000)'s concept of identity. 
Fourth, we will make use of state-of-the art fixed-effects ordered logit estimators 
which allow to control for unobserved factors and to account for an ordinal de-
pendent variable at the same time. While our main estimation technique will be 
linear fixed-effects for the benefit of assigning monetary values to the coeffi-
cients, we will check the consistency of the estimates using most recent fixed-
effects ordered-logit estimators by Ferrer-i-Carbonell and Frijters (2004) and 
Baetschmann, Staub, and Winkelmann (2011). 

Our findings provide evidence for partial and full adaptation to most events. 
Results suggest a somewhat faster and more complete adjustment for women. 
Moreover, the results indicate strong gender-specific impacts of various events, 
particularly of changes in marital status. While marriage has a strong and lasting 
positive effect on male happiness, female's happiness gain is limited to not more 
than two years. Men suffer stronger than women from divorce and widowhood, 
while women show no negative effects in the case of their spouse's death. Con-
cerning labor market events, our findings point towards a gender-segregated 
working culture. 

The paper is organized as follows: Section 2.2 discusses gender inequality in 
Korea more in detail. Section 2.3 introduces the data set and methodology used 
for the analysis. Section 2.4 then discusses regression results. While the first 
subsection treats marriage-related events, the second discusses labor market 
events. Finally, intra-marriage gender gap is analyzed more in detail in the last 
subsection. Section 2.5 concludes. 

2.2 Gender Gap in Korea 
The Republic of Korea presents a very interesting case of economic and socio-
cultural change. The Korean economy has shown spectacular growth rates over 
the past fifty years. Related rapid socio-economic development allowed the 
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country to join the group of high-income OECD countries in 1996.21 Since then, 
Korea can claim to be a part of the developed world. However, traditional gend-
er roles show themselves to be much more resistant to change than political or 
economic variables. Until today, Korea has maintained strong traditional values, 
particularly when social and family relations are concerned.22 In 2010, Korea 
has the third lowest female labor force participation rate (25-54 years of age) 
among 35 OECD countries. Lower rates were only observed in Turkey and 
Mexico. In 2005, the UNDP dedicated a whole report to the issue. The "Korean 
Human Development Report on Gender" points out that "women's participation 
in political and economic sectors, especially in decision-ranking positions is 
very low in Korea, despite marked growth in the country's economy over the 
past decades". While Korean women, when compared internationally, are highly 
educated, they still face a number of obstacles in order to engage in the labor 
market in a similar manner as men do. The most prominent of these are strong 
gender gaps in earnings, very long working hours, the absence of part-time work 
options beyond the low-skilled service sector, and deficits in child care supply. 
Table 2.1 presents the gender gap in Korea in a cross-country comparison. Ko-
rea ranks particularly low in indicators that strictly focus on the gender gap 
measured in terms of female-to-male ratios of education, health, economic and 
political empowerment (Gender Empowerment Measure (GEM) and Global 
Gender Gap Index (GGG)). The probably most comprehensive attempt to meas-
ure the gender gap in a society is the GGG index which is published since 2006 
by the World Economic Forum. According to this index, Korea ranks only 104th 

out of 134 countries in 2010, suggesting very high levels of gender inequality in 
Korea. Korea's low rank is not at last due to low female-to-male ratios in the 
following sub-indexes: "wage inequality for similar work", "professional and 
technical workers", "legislators, senior officials, and managers", "tertiary en-
rolment ratio" and "seats in parliament". Traditional gender roles in Korea have 
been further acknowledges in a recent OECD "Society at a Glance" report 
(2011) comparing male and female shares in housework across OECD countries. 
While according to the OECD country average, women do 2.13 times the 
housework that men do, in Korea this ratio amounts to 5.05. For comparison, 
this ratio is 1.48 in Norway, 2.75 in Spain, and 3.24 in Turkey. Moreover, com-
paring Korea to Singapore, another Asian growth miracle, further suggests that 
high gender inequality is not inevitable in countries with Chinese cultural heri-

21 In terms of GDP per-capita in purchasing-power parity units, Korea is expected to reach 
the level of Germany within the next decade. 

22 For an introduction to Korean gender relations, see e.g. Kim (2007) or Clasen and Moon 
(2010). 
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Ranking by indicator 
HDI rank 2010 (out of 169 countries) I 10 12 20 26 27 56 83 

GNI per capita (PPP 2008 $) 58,810 35,308 29,518 29,661 35,087 48,893 13,971 13,359 

Gil rank 2008 (of I 69) 5 7 20 14 32 10 68 77 

GEM rank 2009 (of 109) I 9 61 11 15 16 39 101 

GGG rank 2010 (of 134) 2 13 104 11 15 56 91 126 

Average rank of three gender indicators 2.67 9.7 61.7 12 20.7 27.3 66 101.3 

Ratio female to male (20 JO data) 
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tage.23 Whereas Korea and Singapore employ similar ranks in the human devel-
opment index (HDI), Korea ranks much lower in gender gap measures. Rudolf 
and Cho (2011) show for married Korean couples that even if a woman is doing 
most of the market work, she still takes care of about 70 percent of the house-
work. The same article also argues that very long working hours and the absence 
of high-skilled part-time work are important restrictions to further female en-
gagement in the labor market. Lee (1998) argues that many Korean girls only 
strive for higher education in order to increase the likelihood to find a well-
educated husband. This might be a rational strategy under the present circum-
stances, given that marital sorting is relatively high in Korea (Lee, 2008). It 
might thus be a good sign that gender roles are slowly starting to change in Ko-
rea and so does marital labor-sharing. Young generations of husbands already 
show slightly higher engagement in housework and female labor force participa-
tion of women in their prime motherhood years has risen from 55.8 to 62.3 per-
cent between 1998 and 2010 (Rudolf, 2011; OECD, 2011). Yet, to sum up, it 
becomes evident that Korea, in contrast to its economic and human development 
achievements, is still lacking behind substantially in terms of gender equality. 

2.3 Data and Methodology 
2.3.1 Data 
Data for our analysis comes from the Korean Labor and Income Panel Study 
(KLIPS) for the years 1998 to 2008. KLIPS is a nationally representative longi-
tudinal study of urban Korean households, modeled after the US's National 
Longitudinal Surveys (NLS) and Panel Study of Income Dynamics (PSID). It is 
conducted annually by the Korea Labor Institute, a government-sponsored re-
search institute. The study started in 1998 with 5,000 households and 13,783 
individuals aged 15 years or older. KLIPS collects a wide range of information 
on individuals, such as earnings, family, education, employment backgrounds, 
and demographic characteristics. In addition, it offers broad information on var-
ious indicators of life and job satisfaction. 

The data quality KLIPS provides satisfies highest international standards. 
The panel maintains 76.5% of the original sample throughout all waves, which 
is comparable to the US PSID (78%); the German Socio-economic Panel 

23 Chinese cultural understanding of a proper female life is mainly influenced by Confu-
cian and Daoist thought. Both philosophies suggest gender segregation of work, yet 
Confucianism stresses even stronger the subordination of wives under their husband 
(Adler, 2006). 
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(GSOEP, 79%); and the British Household Panel Survey (BHPS 77%). Kang 
(2010) shows that potential bias produced by attrition is negligible in KLIPS 
data. 

We restrict our sample to the age group of 16 to 60 year olds which yields a 
total number of 55,447 person-year observations for females and 57,574 for 
males. For the analysis of widowhood, we extend the upper age limit to 80 
years, resulting in a sample of 66,592 person-year observations for females and 
65,986 for males. The panel is unbalanced in that not all individuals are present 
in all waves. Thus, our minimal requirement is that an individual was observed 
at least once before and after the event, thus excluding left-censored spells. 

The central variable for our analysis is overall life satisfaction. In KLIPS' 
individual questionnaire, the overall life satisfaction question follows a set of 
detailed questions on the satisfaction with different aspects of life: household 
income, leisure life, housing environment, family relations, relations with rela-
tives, and social relations. The exact wording of the overall life satisfaction 
question is then: "Overall, how satisfied or dissatisfied are you with your life?" 
Individuals are asked to respond on a scale ranging from 1 ("very satisfied") to 5 
("very dissatisfied"). For the sake of easier interpretation, we recoded the scale 
so that higher numbers correspond to higher levels of satisfaction. 

Table 2.2: Distribution of Life Satisfaction by Sex 

Females Males 
# of obs Percentage # of obs Percentage 

1 ( very dissatisfied) 798 1.5 867 1.7 
2 ( dissatisfied) 6,281 11.9 6,197 12.0 
3 (neither satisfied nor dissatisfied) 29,572 55.8 29,243 56.5 
4 (satisfied) 15,928 30.1 15,070 29.1 
5 { ve!)'. satisfied} 426 .8 429 .8 
Total 53,005 100 51,806 100 
Mean 3.17 3.15 
S.D. .70 .70 

Note: Statistics calculated for those aged 16-60. Data: KLIPS 1998-2008 

Table 2.2 shows the distribution of life satisfaction for the sample of 16-60 
year olds separately for men and women. About half of all women and men re-
port to be "neither satisfied nor dissatisfied". More people report to be "satis-
fied" than "dissatisfied". It might be a cultural particularity that Koreans tend to 
avoid the extreme categories "very satisfied" or "very dissatisfied". This is in 
contrast to studies on e.g. Germany or Great Britain, were usually around 10 
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percent of the sample chooses the highest category of satisfaction.24 Compared 
to their male counterparts, females report about the same if not a slightly higher 
average life satisfaction. 

In order to examine the intertemporal change in satisfaction levels due to 
major life and labor market events and potential gender differences that might 
arise, we will analyze the following six major events: marriage, divorce, widow-
hood, unemployment, first job entry, and introduction of the 5-day-working-
week. Since we would like to avoid potential bias through habituation to events, 
we only take into consideration the first event of its kind for each individual dur-
ing the sample period. Thus, observations are right-censored in case of e.g. 
second unemployment spells or remarriages. 

For changes in marital status and first job entry, the questionnaire explicitly 
asks for the exact year and month when the change/entry happened. This allows 
us to calculate for each person-year observation the years passed since the event 
happened or the years from a particular wave until the event is going to hap-
pen. 25 Compared to just looking at marital status changes between two inter-
views, it has the advantage to be able to identify "quick remarriages", where in-
dividuals become divorced or widowed and then directly remarry between only 
two survey waves. Moreover, we can better identify the exact date of change in 
case there is a gap of two or more years between two interviews. We then coded 
lead and lag dummies for each year starting with "3 to 4 years before the event" 
and until "5 or more years after the event". For example, the latter dummy in the 
case of the event "marriage" would take the value 1 if at least five years have 
passed since a person's first marriage and if she has not had a change in marital 
status in the meantime. It would take the value 0 otherwise. 

For unemployment we use a similar methodology as Clark et al. (2008) who 
use the occupational status of individual i in each t= 1 to T to calculate if and for 
how long an individual is currently unemployed. And if currently working but 
unemployed in the future, how far she is away from future unemployment. In 
2004, following a change in national legislation, the official 6-day-working 
week was replaced by a 5-day-working-week. To model this empirically, we 

24 Compare Clark et al., 2008; Clark and Georgellis, 2010. It is rather unlikely that so few 
"very satisfied" people exist in Korea compared to Western European countries. We ra-
ther believe that this has to do with cultural-specific behavior: a modest and humble use 
of language is often required by Korean social norms. Especially when talking to an un-
known interviewer about your personal happiness, Koreans might be inclined to re-
spond in a more reserved way. 

25 A few observations only reported the year of the event, but not the exact month. Here, 
the middle of the year is used to calculate the length from the event ( e.g. 1998+0.5 
years). Additionally, w
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observe the date of the first change from above five to five days for each indi-
vidual. We request that an individual was working during two years on average 
at least 5.5 days a week, and then changed to a five-day-working-week (4.5:S 
average weekly working days <5.5) for also at least two periods. 

Table 2.3 shows average satisfaction of leads and lags by event and sex. We 
can see that for almost all events there was a considerable upward or downward 
change in life satisfaction after the event took place. Most yet not all effects go 
into the expected direction. In the case of marriage we see the expected increase 
in average satisfaction by .35 for females and .34 for males in the year following 
the wedding as compared to the year preceding the wedding. Looking only at 
descriptive data, both manage to stay on a higher average level of life satisfac-
tion even after more than five years. While women after two years then seem to 
return partially to their baseline level of happiness, it looks as if men slightly 
better manage to stay on a higher level after marriage. In the case of divorce, 
both women and men are already relatively unhappy before the event. Relative 
to their baseline level, women experience a short drop and a fast recovery while 
men seem to suffer a long-lasting negative effect of being and staying divorced. 
Surprising are the gender-specific results for widowhood. In this on average 
elder generation age cohort, we would expect that gender roles are still the most 
traditional (compare Rudolf 2011). Men are already happier than women by 
about .3 units in the years preceding the event. After then eventually becoming 
widowed, women's life satisfaction increases while that of men suffers a short 
drop but seems to recover rather fast. Thus, we don't observe serious negative 
effects, and if so, only for men. 

Next we are interested in labor market events. Considering unemployment 
effects, it seems that there is some anticipation of unemployment in the preced-
ing year both for women and men. Compared to 1-2 years before, when getting 
unemployed average life satisfaction of women drops by .15 and that of men by 
.27. Women seem to quickly adapt to unemployment, returning to the old level 
when being one or more years unemployed. On the other hand, men only partial-
ly recover even after two or more years of consecutive unemployment.26 The 
next two columns examine the time around a graduate's first job entry. In the 
case of females we see a gradual increase in life satisfaction after leaving school, 
college or university and entering their first job. Growing experience, a better 
standing in the company, and higher income might be potential explanations. 
Males' increase is comparable, however, their initial happiness increase in the 
year of starting the first job is stronger which might be due to higher perform-

26 Extremely low levels of general and also long-term unemployment restrict the analysis 
of long-term unemployment on life satisfaction in our data. 



Table 2.3: Average Life Satisfaction of Leads and Lags by Event and Sex 

Marriage Divorce Widowhood Unemployment First Job Entry 

Females Males Females Males Females Males Females Males Females Males 
leads 
3-4 years hence 3.21 (314) 3.08 (289) 2.96 (69) 2.89 (72) 2.76 (180) 3.05 (39) 2.98 (119) 3.00 (21 I) 3.19 (253) 3.08 (150) 

2-3 years hence 3.21 (373) 3.17 (331) 2.94 (83) 3.04 (81) 2.81 (187) 3.23 (53) 3.00 (153) 2.98 (285) 3.22 (318) 3.13 (208) 

1-2 years hence 3.20 (427) 3.16 (372) 2.85 (82) 2.93 (85) 2.84 (237) 3.02 (60) 2.97 (201) 2.99 (400) 3.19 (374) 3.13 (249) 
Within the next year 3.21 (519) 3.19 (462) 2.84 (103) 2.97 (99) 2.78 (255) 3.08 (62) 2.88 (283) 2.89 (589) 3.20 (461) 3.12 (364) 

Lags 
0-1 years 3.56 (316) 3.53 (341) 2.67 (72) 2.65 (66) 2.90 (236) 2.89 (62) 2.82 (285) 2.72 (601) 3.26 (457) 3.27 (356) 

1-2 years 3.52 (396) 3.43 (383) 2.81 (70) 2.86 (73) 3.03 (230) 3.07 (46) 2.69 (65) 3.31 (238) 3.36 (166) 

2-3 years 3.40 (385) 3.44 (337) 2.88 (66) 2.72 (69) 3.05 (193) 2.93 (45) 3.37 (138) 3.36 (122) 

3-4 years 3.37 (342) 3.48 (297) 2.90 (58) 2.91 (54) 3.07 (163) 3.14 (36) 3.40(121) 3.40{97) 

4-5 years 3.36 (310) 3.48 (275) 2.94 (48) 2.73 (40) 3.08 (130) 3.11 (35) 3.45 (77) 3.43 (80) 

5 or more years 3.40 (790) 3.50 (613) 3.01 (73) 2.76 (68) 3.10 (262) 3.22 (55) 3.44 (108) 3.51 (105) 

1 or more years 3.00 (12) 

2 or more ~ears 2.87 (15 
NOlf's: Number; of observaflons are calculated for Individuals aged 16-60 (except for widowhood 16-80) and displayed In brackets. Data: KLIPS 1998-2008. 

5-Day-Working 

Females Males 

3.31 (96) 3.41 (345) 

3.38 (112) 3.45 (399) 

3.32 (157) 3.46 (493) 

3.36 (159) 3.49 (503) 

3.44 (167) 3.54 (497) 

3.51 (164) 3.51 (502) 

3.60 (111) 3.62 (342) 

3.62 (76) 3.67 (240) 

3.57 (37) 3.65 (135) 

3.50 (38) 3.67 (85) 
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ance expectations and related social pressure towards men as future main 
breadwinners. 27 

The last two columns of the table show the effect of the reduction in work-
ing days on satisfaction with working hours. We see that while there is a general 
upward trend in hours satisfaction due to gradual working hours reductions that 
took place in Korea during the time of our study, there is a particularly strong 
effect when working days are reduced from above five to five days a week.28 

2.3.2 Anticipation and Adaptation Model 
In order to capture the intertemporal effects of the discussed events in a multiva-
riate regression framework, we estimate the following empirical model. We use 
life and hours satisfaction as our main response variables. As Ferrer-i-Carbonnel 
and Frijters (2004) point out, assuming cardinality or ordinality of the satisfac-
tion measure does produce very similar results. In order to be able to better in-
terpret the magnitude of impact and adaptation of the events followed in this 
study, and to assign monetary values, we will use linear fixed-effects estimation 
as our main technique and use fixed-effects ordered logit estimators for consis-
tency checks. Controlling for fixed-effects is essential in satisfaction models 
since unobserved personality traits are likely to be correlated with certain deci-
sions that appear on the right hand side of the equation, such as employment and 
marital status (Clark, 2003; Stutzer and Frey, 2006). 

Satisfaction S of individual i in period tis modeled as follows: 

Sic=LEic/3+XitY+ui+rJt+Eit, i=l, ... ,N t=l, ... ,T (2.1) 

where LEit is a vector containing a set of binary lead and lag variables to control 
for the intertemporal effect of a certain life or labor market event. 

LEit = (LE-4,it, LE-3,it, LE_z,it, LE-1,it• LEo,it, LE1,it, LE2,it, LE3,it, LE4,it, LEs,it)' (2.2) 

Xit is a vector of standard control variables in satisfaction models, including in-
dividual and household demographic and socio-economic variables. ui is indi-
vidual i's fixed effect, T/t controls for year effects, and Eit is an i.i.d. error term. 
Since it is very likely that E ( ui, Xie) =i=0 and E ( ui, LEic) =i=0, we should estimate 
this model using a fixed-effects estimator in order to yield consistent estimates 
of the model parameters f3 and y. In order to yield gender-specific estimates we 
will run the regressions separately for men and women. 

27 While young men are supposed to have a secure job and income before being able to 
marry, women often have to give up their career for family duties after marriage (Lee et 
al., 2008). 

28 For more information on working hours reduction see Rudolf and Cho (2011 ). 
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While the basic model is estimated by linear fixed-effects, for consistency 
checks we will then also use the FF-estimator (Ferrer-i-Carbonell and Frijters, 
2004) and the BUC-estimator (Baetschmann, Staub and Winkelmann, 2011) 
which estimate fixed-effects in the presence of an ordinal dependent variable. 
The FF-estimator was recently used by Booth and van Ours (2008; 2009) for 
their study of working hours and life satisfaction in Germany and Australia. We 
will use the "mean version" of the estimator in our analysis. Very recently, 
Baetschmann, Staub and Winkelmann (2011) proposed the BUC-estimator and 
they show in Monte-Carlo simulations that it performs best among a set of 
fixed-effects ordered logit estimators. 

2.3.3 Intra-Marriage Gender Happiness Gap Model 
In order to look closer at the drivers of a potential gender-specific impact of 
marriage, we use an intra-household bargaining model as a methodological start-
ing point. According to these models, women are able to increase their relative 
bargaining power within the household as soon as their share in total earnings 
rises (Haddad, Hoddinott, and Alderman, 1997). Related to higher female in-
come is a more credible divorce threat, leaving a woman with a viable alterna-
tive in case of unsatisfying marriage. 

Thus we would expect the utility difference Udif fj between husband and 
wife of couple} to decrease with the wife's share ri in total couple earnings: 

iJUdi[[j O -,.--<. 
VTj 

Another related hypothesis is that of Akerlof and Kranton (2000) who introduce 
the psychological-sociological concept of "identity" into an economic model of 
behavior. In their model, individual i's identity or self image Ii depends on own 
actions ai, other's actions a_i, the assigned gender sexi, own given characteris-
tics Ei, and the social ideal of the assigned gender (gender prescription) P. 

Ii = Ii ( ai, a_i, sexi, Ei, P) 
Individual well-being Ui then depends on own actions ai, other's actions a_i 
and own identity. Ui = Ui(ai, a_i, IJ 

Complying with expected gender behavior is rewarded, while non-
compliance has a negative effect on own utility. This leads us to the following 
regression model where we regress satisfaction of wife, husband, the sum of the 
two and their difference in separate regressions on own occupation, spouse's 
occupation, as well as a set of bargaining variables bargainit, namely the share 
of women in total couple earnings, as well as the husband-wife age and educa-
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tion (years of schooling) differences. We add a number of standard household 
demographic and socio-economic controls. We would expect social prescrip-
tions to reward men relatively more when being main breadwinners and having 
a higher share of eamings.29 The regression model for the life satisfaction hus-
band-wife difference of partner i is denoted as follows: 

Sdiff,it = ownoccit/J + spouseoccitY + bar9ain;c8 + Xwl + u; + 1Jt + E;c (2.3) 

where ownoccit and spouseoccit are own and spouse's occupation of partner i 
in period t and Xit is a vector of further controls. The model in equation (2.3) 
will be estimated separately for wives, husbands, and for joint couple happiness 
using linear fixed-effects estimation. 

2.4 Regression Results 
Table 2.4 shows the results of the linear fixed-effects regressions by event and 
sex. Anticipation only plays a minor role in most events. It is only seen signifi-
cant in the case of both male and female unemployment and female transition to 
the 5-day-working-week. Concerning impact and adaptation, our data produces 
interesting findings. Most events show substantial gender-specific impacts on 
life satisfaction. The estimates indicate full adaptation after some events, and 
more so for women. However, after others we see no or only partial habituation. 
Table 2.5 presents determinants of the observed intra-marriage gender happiness 
gap. 

2.4.1 Marriage-Status-Related Events 
Columns (1) to (6) of Table 2.4 show the results of different changes in marital 
status on life satisfaction.3° Females experience a strong positive significant ef-
fect in the first year after marriage. Yet, this positive effect halves one year later 
and disappears completely after two years from marriage shifting women back 
to their baseline level of happiness. In comparison, males also experience the 
strongest positive effect in the year of marriage and this effect more than halves 
in the second year. 

29 Further research should also include the effect of assets brought into marriage on the 
gender happiness differential. Traditional practice in Korea requests the groom's parents 
to provide the house for the new couple, while the bride's parents should provide the 
necessary house equipment. As the relative price of housing has been constantly on the 
rise, this usually means a higher share of assets brought into marriage by the groom. 

30 Results are graphically displayed in Figure 2.1. 



Table 2. 4: Effect of Life and Labor Market Events on Life Satisfaction3~ 

Marriage Divorce Widowhood Unemployment First Job Entry 5-Day-Worklng 

Females Males Females Males Females Males Females Males Females Males Females Males 
(I) (2) (3) (4) (5) (6) (7) (8) (9) (ID) (11) (12) 

Leads 
3-4 years hence .054 -.011• . II I -.046 .004 .051 -.002 .045 -.034 -.063 -.067 .020 
2-3 years hence .023 .019 .102 .016 .053 .159* .007 -.005 -.010 -.015 -.041 .034 
1-2 years hence . 007 .008 -.020 -.085 .058 -.067 -.027 -.011 -.038 -.028 -.118 .. .019 
Within the next year -.012 .028 -.057 -.068 -.064 -.022 -.096 .. -.058 .. -.024 -.006 -.092 .031 

Lags 
0-1 years .264··· .332 ... -.286··· -.507* .. -.003 -.264··· -.190*** -.278*** -.050 .032 -.051 .060* 
1-2 years .138*** .121 ••• -.128 -.228*** .098* -.136 -.249*** -.041 .051 -.024 .012 
2-3 years .025 .I 20••· -.082 __ 375••· .113* -.274** -.033 -.Oil .039 .067* 
3-4 years -.007 .168*** -.166* -.254*** .106* -.105 -.039 .066 -.009 .069 
4-5 years -.004 .162*** -.052 -.326*** .092 -.115 -.056 .044 -.067 .061 
5 or more years -.DOI .197*** .014 -.291 ••• .D70 -.024 -.186*** .122 -.051 .005 
I or more years -.103 

2 or more ears -.314* 

Observations 45,049 43,953 50,014 48,799 59,282 56,639 49,953 46,284 42,633 41,527 11 ,046 24,923 

Individuals 5,923 6,087 6,798 6,946 7,609 7,637 6,823 6,619 6,703 6,836 2,156 3,902 
No1es: Linear fixed-effects estimator. Other control variables incl1Kle 5-yE".ar-age-cohorts, dummies for household ltf'.ad and spouse. ye,ars of schooling. household size, mnn~ of young (0-14 years) and old (15-
30 years) chtklren In the hoosehold. number of old females and males Jn die househokt , dununies fol' marital status. log per-capita household inco1ne, log per-capita regional Income, housf' ownership, 14 rf'gional 
dummies, 10 year dunuuJts. dununl~ controlllng for nu·w.nt occupation status . .. ,,.,_/'•*/"' indicate a parameter estimalt> lsslgnlflcant at the 1%/SW/ 10'::lb level. Data: KLIPS 1998--2008. 
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However, they somehow manage to increase the positive effect again three years 
after marriage and are then able to sustain it in the long-run. The results suggest 
that men might benefit more from marriage than women. 

Full results for the event "marriage" including all covariates can be seen in 
Table Al in the appendix. Here, the main findings are confirmed for the two or-
dered logit estimators (FF and BUC). The results provide additional evidence for 
the fact that life events are not randomly distributed (Stutzer and Frey, 2006). 
Comparing lead effects of simple ordered logit estimates in columns (1) and (5) 
with the fixed-effects estimates, it can be seen that among all never married in-
dividuals of the same age cohort those that eventually get married are already 
happier several years before marriage. Thus, happier personality traits are more 
likely to marry. 31 While this once more confirms the importance to control for 
fixed effects to avoid potential selection bias, the comparison of different esti-
mators also indicates that the choice of the fixed-effects estimator does not 
change the main results. 

Bearing in mind additional marital benefits for men, results for divorce and 
widowhood can be better understood. In general, results suggest that men suffer 
much more from marital dissolution. When getting divorced, women experience 
a short negative effect in the first year following divorce but quickly manage to 
recover.32 Men experience a twice as strong negative initial effect, and when 
staying divorced never return to their marital level of happiness within the ob-
served time frame. Results on widowhood also diverge between men and wom-
en. While widowed men show a transient negative effect and full adaptation the-
reafter, widowed women on average show no negative effect after their spouses 
pass away. They experience, if anything, small positive effects between the 
second and the fourth year after the event. 33 

31 Full results of all events except marriage are not displayed in the paper because of space 
limitations. They can be obtained from the authors on request. Examining potential se-
lection effects for the case of divorce, we find that unhappier female personality traits 
are more likely to get divorced, a finding that does not hold for men in our data. 

32 Note that if the woman was a housewife, she is entitled to receive 30 percent of the 
wealth accumulated during marriage when divorce takes place within the first 10 years, 
and 40-50 percent thereafter. Wealth that was already formed before marriage goes to 
the partner who brought it into marriage. In the case of female widowhood, she is 
treated with a factor of 1.5, and each child of l. Thus the woman receives about 43 per-
cent of total inheritance in the case of one daughter and one son. 

33 Of course, the latter results of widowhood focus on the eldest generation and cannot be 
generalized for younger marriages. Gender inequality is likely to be highest in the eldest 
generation (see also Rudolf and Cho, 2011). 
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These results are particularly interesting when comparing them to the find-
ings of Clark et al. (2008) and Clark and Georgellis (2010) for German and Brit-
ish women and men. In their analyses of more gender-equal societies, they do 
not find significant differences in adaptation to marriage-related events by sex. 
Both women and men adjust to the positive (negative) effects of marriage (wi-
dowhood) rather quickly and return to their baseline happiness within a similar 
time horizon than that of our paper. Only in the long run (5 or more years), they 
find significant negative effects for women. In the case of divorce, German and 
British women and men show strong negative effects before getting divorced 
and then increase their happiness gradually after. Here also, no specific gender 
effects could be traced out. Therefore, Korean results do significantly differ 
from what has been found so far in the literature. 

In a further step we want to visualize the magnitude of the gender happiness 
gap. Thus, we assign monetary values to the effect, as has been done, for exam-
ple, by Oswald and Powdthavee (2008) in the case of calculating compensation 
payments for disabled people. When looking at column (8) of Table Al in the 
appendix, we see that the average long-run happiness shift for men is around 
.15. This conservative calculation is almost double the effect of living in one's 
own house (.083), and it is equivalent to approximately a 300 percent increase in 
per-capita household income (assuming that we could raise only male per-capita 
household income). Since the mean of log annual household per-capita income 
in our sample is equivalent to 6.08 million Korean Won (KRW) in real 2005 
value, an increase of 300 percent is equivalent to an increase of about 18.2 Mil-
lion KRW. Applying a yearly average exchange rate of 1,024 KRW/$US in 
2005, this is equivalent to the happiness effect (exclusively for the husband) of 
raising per-capita yearly household income by approximately US$ l 7,800. 

2.4.2 Labor Market Events 
Columns (7) to (12) of Table 2.4 show estimation results of effects of unem-
ployment, first job entry, and the introduction of the 5-day-working-week on 
happiness. Unemployment and its long-run effects can only partially be ana-
lyzed with the help of Korean data. The dynamic nature of Korea's labor market 
and the near absence of public unemployment insurance both result in a very 
low number of long-term unemployed. Thus we had to reduce the number of lag 
categories in our model. Still, the results suggest partial adjustment for women 
already after more than one year of unemployment. Men seem to not adjust over 
the limited time horizon. Their negative satisfaction respond does not diminish 
in size after two or more years of continuous unemployment, it rather slightly 
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increases. This is in line with Jang et al. (2009) who show that Korean men suf-
fer much more from depressive symptoms than their female counterparts when 
unemployed, early retired or out-of-labor-force. 

Entering one's first job does not show significant effects on happiness, once 
we control for income effects. If anything, one might notice that men have rather 
positive coefficients and women merely negative ones following first job entry. 
In the long-run we can see a negative effect for women who stay in their first 
job.34 

Finally we look at what happens when individuals move from a 6-to-7-day-
to a 5-day-working-week. Effects on life satisfaction are in general rather weak. 
The estimates suggest slight positive effects for men in the years after the reduc-
tion in working days. Women do not show significant effects after the reduction. 
Table A2 in the appendix examines this satisfaction response more in detail. It 
reports the results of the same model, but now additionally estimated with hours 
and job satisfaction as dependent variables.35 The results show that while wom-
en experience no effect on either of the three satisfaction measures, men show 
positive responses in both their satisfaction with working hours and their overall 
job satisfaction. The latter indicators show positive, significant effects starting 1 
to 2 years before the actual reduction and then lasting in the long-run. Thus, we 
cannot reject non-adaptation to the observed working days reduction for men.36 

It seems that men, who have on average higher labor force participation and 
work more days and hours than women, benefited more from the newly intro-
duced two leisure days per week. 

To sum up, the findings on labor market events show that men are both 
harder hit by unemployment and benefit more from a reduction in working days. 

34 Direct gender discrimination in the Korean labor market manifests not only through 
significant gender wage differentials but also through unequal promotion chances (Lee 
et al., 2008). 

35 The job satisfaction question is "Overall, how satisfied or dissatisfied are you with your 
main job?", while hours satisfaction is the answer given to the aspect "Working hours" 
following the question "How satisfied or dissatisfied are you with regard to your main 
job on the following aspects?". Both variables use the same scale as life satisfaction, i.e. 
from 1 ("very dissatisfied") to 5 ("very satisfied") in our analysis. 

36 Note that the result of no adaptation does not change after introducing working hours 
controls. Thus, the mere effect of shifting working time from six or seven days to only 
five days a week appears to have lasting positive effects. 
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2.4.3 Determinants of Intra-Marriage 
Gender Happiness Gap 

The finding of a significant intra-marriage gender happiness gap in the preced-
ing subsections leads to the analysis of the determinants of this gap. The results 
are presented in Table 2.5. The female share in earnings has the expected nega-
tive significant effect on the husband-wife happiness gap.37 When women in-
crease their relative bargaining position in the household, they also increase their 
happiness relative to their husbands (column (1)). However, does this effect 
work through an increase of female happiness or through a decrease in male 
happiness? As the last three columns show, the latter is the case. When female 
shares in earnings rise, husband's happiness falls (column (4)). Since for the 
wife there is no effect (column (3)), the sum of husband's and wife's happiness 
is negatively affected by a relative increase in female earnings (column (2)). 
This result can be interpreted in two ways: On the one side it could be used as 
evidence supporting intra-household bargaining theories. Husband's happiness 
might have decreased because of a decrease in relative bargaining power. On the 
other side, it could also provide evidence for the gender identity hypothesis. He 
might suffer a negative utility effect due to his non-fulfillment of societal expec-
tations. While it is not possible with our data to disentangle the relative impor-
tance of the two effects, we do believe that both effects play a role. Further sup-
port for the identity effect can be seen when comparing the effect that unem-
ployment has on female versus male happiness. Husband's unemployment has 
not only a strong effect on male happiness, but also on female happiness. In fact, 
women are affected even stronger by male unemployment. Being confronted 
with wife's unemployment has a much smaller effect on the household's com-
bined happiness. Thus, gendered role prescriptions are likely to influence utility. 
Another interesting finding is that women seem to compare themselves more 
with others than men,· as indicated by a much stronger negative effect of log re-
gional per-capita income on women's happiness. Interestingly, men seem to pre-
fer their wives not to stay at home as a housewife, but to work instead. Thus, 
while working women increase male happiness compared to housewives, a 
higher female earnings share is detrimental for male well-being. Women them-
selves seem to be indifferent between working and being a housewife. 

37 Note that the female share in married couple earnings in our sample rose from 1998 
(.17) to 1999 (.22), but then stagnated until 2008 (.23). 
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Table 2.5: Intra-Marriage Happiness Inequality 

Dep. Variable: Life satisfaction -
Difference Sum Wife Husband 
{husb-wife 2 {husb+wife 2 

Relation (husband to wife) 
Female share earnings -.163*** -.144** .009 -.154*** 
Age difference -.036* .042 .039** .003 
Years of schooling difference -.005 .002 .003 -.001 
Wife's occupation 
Hours 1-30 -.020 -.072** -.026 -.046** 
Hours 31-40 -.005 .016 .011 .005 
Hours 51-60 .022 .020 -.001 .021 
Hours 60+ -.036* -.008 .014 -.022 
Housewife -.069*** -.072** -.001 -.071*** 
Unemployed -.045 -.394*** -.175*** -.220*** 
Retired -.066 .082 .074 .008 
In education -.288*** .206 .247** -.041 
Illness -.028 -.266*** -.119** -.147*** 
Other occup -.022 -.124** -.051 -.073** 
Husband's occupation 
Hours 1-30 -.005 -.181 *** -.088*** -.093*** 
Hours 31-40 -.020 -.013 .003 -.017 
Hours 51-60 -.001 -.066*** -.033*** -.033*** 
Hours 60+ -.018 -.022 -.002 -.020 
Houseman .124 -.095 -.109 .015 
Unemployed .060 -.712*** -.386*** -.326*** 
Retired .143*** -.113 -.128*** .015 
In education -.012 -.098 -.043 -.055 
Illness .034 -.352*** -.193*** -.159*** 
Other occup .006 -.294*** -.150*** -.144*** 
Other controls 
No of children 0-14 .012 -.041 ** -.027*** -.014 
No of children 15-30 .009 -.035** -.022*** -.013 
Years of schooling wife -.012 .007 .009 -.003 
Log per-capita hh income -.006 .103*** .055*** .048*** 
Log per-capita reg income -.246*** -.151*** -.095* 
Own house .004 .136*** .066*** .070*** 
Constant .026 7.016*** 3.674*** 3.342*** 
Observations 27,559 27,559 27,559 27,559 
Individuals 4,977 4,977 4,977 4,977 
Notes: Linear fixed-effects estimation. Other control variables include 5-year-age-cohorts, 
14 regional dummies and 10 year dummies.***/**/* indicate a parameter estimate is signif-
icant at the 1 %/5%/10% level. Reference category for occupation status: Working 41-50 
hours a week. Data: KLIPS 1998-2008. 
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2.5 Conclusion 
The main aim of this paper was to provide evidence for the baseline hypothesis 
from a society with relatively strong traditional gender roles. Korea presents an 
ideal case study, since compared to its economic and human development 
achievements, the country still ranks very low in terms of gender equity. Our 
analysis revealed that the inter-temporal nature of major life and labor market 
events matters. While partial and full adaptation can be seen to most events, an-
ticipation only plays a minor role. We find important gender-related differences 
in both impact and adaptation to major events. All events have a lower absolute 
initial impact on women's happiness. This can partly explain why women then 
return to their baseline happiness more quickly than men. Moreover, particularly 
the events related to a change in marital status provide evidence for a significant 
gender gap during marriage in Korea. While marriage has a strong and lasting 
positive effect on male happiness, female's happiness gain is limited to not more 
than the first two years after marriage. We find that the long-run male happiness 
shift due to marriage is equivalent of twice the effect of living in one's own 
house and to an increase of per-capita yearly household income by approximate-
ly US$ l 7,800. Men suffer relatively more than women from divorce and wi-
dowhood. Female widows do not show any negative effects after their partner 
passes away. If anything, rather small positive effects can be observed. Examin-
ing potential determinants of the intra-marriage gender happiness gap closer re-
vealed that low female earnings shares provide an important explanation for the 
happiness gap. Two theoretical explanations can be thought of. First, financial 
dependence lowers relative female bargaining power in the household, which 
might have impacts on the intra-marital happiness distribution. Second, if so-
cietal prescriptions are such that men should have the dominant earnings share, 
and if social comparison matters for utility, then higher female earnings might 
induce lower male happiness. 

With respect to unemployment, our findings suggest partial adaptation for 
women but no adaptation for men to unemployment in the short-run. The reduc-
tion of working days and the move towards a 5-day working week shows posi-
tive effects only for men. Thus, labor market events also point towards the im-
portance of gendered roles. Men's role as the main breadwinner might explain 
stronger male responses to labor market events. 

Although gender roles are changing in Korea today, the fact that married 
women's share in couple earnings has stagnated between 1999 (.22) and 2008 
(.23) indicates that past reforms have not led to significant improvements for 
married women yet. As traditional gender roles and a highly male-dominated 
labor market continue to be major obstacles to the pursuit of gender equity in 
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happiness in Korea, reforms in this area should be continued and require critical 
evaluation. Future reforms should ensure equal pay and equal promotion 
chances for women, as well as the creation of family friendly job opportunities, 
particularly in high-skilled employment. In order to better separate effects of 
gender-specific impacts of the event from gender-specific adaptation patterns, 
further research is needed. 



Essay 3 

Rural Reforms, Agricultural Productivity, 
and the Biological Standard of Living in 
South Korea, 1941-1974 

Abstract 

This paper analyzes effects of the Republic of Korea's two major rural reforms in 
1950 and 1962/63 on agricultural productivity and individual well-being. The 1950 
Land Reform resulted in a large-scale redistribution of land while 'green revolu-
tion' -type reforms in 1962/63 pushed forward the application of modern agricultural 
technologies and improved rural infrastructure. This study' s findings indicate that 
both reforms had significant positive impacts on agricultural productivity. Using the 
link between final height outcomes and early childhood nutrition further allows an 
assessment of the interventions on the biological standard of living using adult 
height outcomes. Korean mean adult height grew by a remarkable 8.1-12 cm for 
women and 7 to 9.6 cm for men born between 1920 and 1987. Two thirds of this 
growth took place after the 1950 reform, and about 40-50 percent after the 1962/63 
reforms. Structural break analyses of height trends reveal significant upward shifts 
in trend around the years of the reforms. While Korea can be considered a case of 
successful land reform, the years between the two major reforms can be considered 
as Korea's lost decade. 

3.1 Introduction 
The World Development Report 2008 once again redirected the focus for devel-
opment policy and poverty reduction efforts on the rural economy, accruing 
from the fact that the majority of the world's poor at the beginning of the 21st 
century still resides in rural areas. It argues that sustainable rural income growth 
and poverty reduction requires improvements in agricultural productivity, a gen-
eral empirical finding in the literature (e.g. Datt and Ravallion, 1998b; Ravallion 
and Chen, 2007; Deininger, 2003; Grimm, Klasen and McKay, 2007; Minten 
and Barrett, 2008). It goes on to state that both an equitable land distribution and 
agricultural production technologies are key factors for attaining sustainable 
growth in the rural economy. Moreover, they can lay the basis for industrializa-
tion and equitable growth of the whole economy, as has been seen in d'l.e extra-
ordinarily successful Ea
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In the short run, a more equal land distribution translates into both lower av-
erage farm size and higher rates of ownership. By redistributing land to the ac-
tual tillers, strong incentive effects can be set free. As long as feudal or semi-
feudal land structures pertain, with few landlords who own most of the land and 
many landless and land-poor wage laborers or tenants, cultivation is often less 
efficient and land productivity remains low. Usual contracts of hired farm labor 
or sharecropping are associated with lack of supervision and thus result in lack 
of incentive and static inefficiencies (Otsuka, Chuma and Hayami, 1992). 38 

Moreover, empirical findings suggest that in low-productivity agricultural sec-
tors, farm sizes are often inversely related to agricultural productivity (see e.g. 
Deolalikar, 1981; Fan Chan-Kang, 2005). In addition to efficiency considera-
tions, ownership rights further enable farmers to access credit, and to raise in-
vestment in education and physical capital (e.g. Feder and Feeny, 1991; Deinin-
ger, 2003). 

That initial asset inequality matters for long-run growth has been shown in 
the academic literature in several studies (Alesina and Rodrik, 1994; Persson 
and Tabellini, 1994; Deininger and Squire, 1998; Rodrik et al., 1995; Galor et 
al., 2009). Theoretical explanations put forward two main channels: On the one 
hand, credit rationing in the presence of indivisible, economically profitable in-
vestment opportunities in education or agricultural technology may lead to unde-
rinvestment of the asset-poor. On the other hand, political bargaining power of 
the asset-poor might be limited and thus also the ability or preference to partici-
pate in a democratic process. Therefore, creating low levels of asset inequality 
can foster broad-scale investment into human and physical capital not only on 
the individual but also on the government level, and therefore significantly en-
hance long-run growth. Rising overall human capital combined with low social 
pressure for redistributive policies furthermore facilitates efficient governance 
and political stability. For all the above mentioned reasons and the undeniable 
success of the East Asian low-initial-inequality growth examples, the formerly 
widely believed equity-efficiency trade-off which assumes that inequality is 
good for growth, is nowadays increasingly put into question. 

Besides delivering lower growth, asset inequality does also lead to persistent 
income inequality even if the country manages to industrialize. In the process of 
development and structural change of an initially agriculture-based economy, 
traditional patterns of land holding are often translated into distributions of in-

38 Already in 1975, the World Bank stressed the desirability of owner-operated family 
farms and the importance of an egalitarian asset distribution as two of its three strategic 
principles for its land reform policy. Until today, these strategies have not been changed 
(Deininger and Bins
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dustrial productive assets including financial, physical and human capital. That 
is, in the absence of an initially equitable rural asset base, a limited number of 
initially wealthy families are those who will then easily maintain their relative 
political and economic predominance under the new circumstances perpetuating 
the country's unequal income distribution. 

Therefore, a redistributive land reform at an early stage of development can 
be a crucial means to lay the basis for agricultural productivity gains in the short 
run while enhancing long-run equitable growth and poverty reduction prospects. 
Such government interventions can lead to both equity and efficiency gains. 
However, history has also taught us that implementing successful land reforms 
is not a simple task. First, success depends on earlier land structures, whether 
hacienda like systems prevailed with mainly wage contracts, or tenancy systems 
with sharecroppers used to run their own businesses. It has often shown advan-
tageous if land was distributed to tenants rather than landless laborers, who 
might find it particularly difficult to become successful farmers. Second, most 
successful land reforms took place in times of grand political change and were 
government-led. In many cases, the class of rural landless and near landless 
found powerful allies in other sectors of society, and sometimes even from 
abroad (Barraclough, 1999). Third, land reforms might yield only limited suc-
cess if land redistribution is not flanked by productivity enhancing complemen-
tary reforms. Such complementary reforms might include improvements in gen-
eral public infrastructure, better access to credit, improved inputs like new seed 
varieties, increased supply of fertilizer, extension services, and agricultural 
R&D. An extensive empirical literature exists that focuses on the effects of agri-
cultural technology adoption and productivity improvements during the Green 
Revolution. Strong positive effects on agricultural productivity are usually found 
from the increased use of fertilizer, improved seeds, pesticides, and related tech-
nical education ( e.g. Feder and Umali, 1993 ). Effective agricultural technology 
adoption requires government effort and can have pro-poor effects, thus reduc-
ing the relative income gap between the rich and the poor (De Janvry and Sa-
doulet, 2002; Minten and Barrett, 2008).39 

South Korea represents an interesting case of land reform since land redi-
stribution and 'green-revolution' -type reforms can be studied rather separately 
due to the fact that they were not enacted at the same time but the latter followed 
a decade after land redistributions had been completed. Since the government's 

39 However, the so-called 'green-revolution' technologies do also have their negative 
sides, for example when exposure to pesticides like DDT lead to increased rates of 
breast cancer (Clapp et al., 2008) or when monoculture and an overuse of chemicals re-
sult in soil degradation
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objective of the 1950 reform was not the improvement of agricultural productiv-
ity but rather the restoration of political stability after turbulent years following 
liberation, it is possible to isolate relative effects of land redistribution and tech-
nology enhancing reforms in Korea (Pak, 1968; Jeon and Kim, 2000). The Ko-
rean case is particularly interesting since it represented one of the least devel-
oped countries in 1950 with a per-capita GDP level of around the average of the 
African continent and an almost complete agriculture-based economy.40 During 
the following six decades it then went through its well-known growth miracle 
which lifted the country up to the level of high-income, high-technological 
OECD economies. In the meantime, Korea managed to hold income inequality 
at very low levels, with Gini coefficients of income always within the range of 
.3 to .4, initially rising but lately falling again (World Bank, 2004). 

The aim of this paper is to shed new light on the still understudied effects of 
Korean rural reforms on agricultural productivity and individual living stan-
dards. Only few papers have estimated the impact of the reforms on the former, 
making use of macro data, which are scarce particularly during the 1940s and 
early 1950s. To the best of the author's knowledge no paper has yet analyzed 
effects of the reforms on individual well-being using national micro data. This 
paper takes advantage of the fact that current anthropometric data, or more pre-
cisely adult height data sets, can provide good proxies for Korean individual liv-
ing standards during the midst of the 20th century for which no national-level 
survey data exists (Komlos, 1993; Komlos and Baten, 1998; Steckel, 1995; 
2009; Deaton, 2008; Hoddinot et al., 2008). This paper tries to find if and to 
what extent land redistribution around 1950 and intensification reforms in 
1962/63 positively affected agricultural productivity and individual well-being. 
The findings indicate that both the lowering of land inequality/increase in own-
ership cultivation and later technology-enhancing reforms had positive signifi-
cant effects on productivity. Moreover, structural break analyses of time series 
of adult average height outcomes reveal positive shifts in trends around the years 
of the rural reforms. Thus, there seems to be evidence for improved food availa-
bility resulting from the reforms and an improved standard of living. 

The paper is organized as follows: Section 3.2 gives the reader an overview 
over background, process and implications of the rural reforms in the Republic 
of Korea (ROK). Section 3 .3 then analyses the effect of the reforms on agricul-
tural productivity while section 3.4 examines the effect on individual well-being 
using anthropometric data. Section 3.5 summarizes and concludes. 

40 Maddison (2003) estimates a level of per-capita GDP for 1950 (in 1990 International 
Geary-Khamis dollar) for South Korea of $854 while the average of 57 African coun-
tries is $889. 
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3.2 Rural Reforms in 1950 and 1962/63 
South Korea's government-led land redistribution put into law by the Agricul-
tural Land Reform Amendment Act (ALRAA) in March 1950 is considered in 
the literature one of the most successful cases of land reform. Before 1950, the 
Korean rural economy was characterized by a landlord estate system, where few 
land owners rented out their land to tenants in exchange for a fixed share of their 
harvest.41 By transferring large amounts of farm land from the rich to the poor as 
direct or indirect consequences of ALRAA, rural social relations changed and 
former landless and land-poor tenants were empowered both economically and 
politically (Oh, 2008). Equity and democratization gains resulting from the 
reform are viewed as one of the keys to the country's later economic miracle 
(World Bank, 2004; Rodrik et al., 1995; Boyce et al., 2007). Vested Japanese 
land had been distributed as early as 1948 under the US military government. 
After the formation of the ROK Government in August 1948, earlier discussed 
land reform ideas further progressed and led to voluntary land sales of many Ko-
rean landlords already before the actual Land Reform Law (ALRAA). Accord-
ing to the ALRAA scheme, excess land from Korean landlords was then pur-
chased in order to provide it to former tenants and workers. A three hectare ceil-
ing on land holding was established for each farm household. Excess land was 
distributed among tenants. Korean landlords received land securities in the be-
ginning, and were later compensated in cash at the government's regulated rice 
price, which was much lower than the going market price of rice. In this way, 
the government managed to redistribute income from the rich to the poor while 
at the same time overcoming own capital shortages and enhancing investment 

41 In the case of Korea the share rent was on average about 50 percent of "standard pro-
duction", depending on the quality ofland it could be between 30 and 70 percent (Pak et 
al., 1966). "Standard production" meant that a tenant had to pay a fixed share of stan-
dard production each year rather than weighing the crop each year. This was partly due 
to the phenomenon of absent landlords, who preferred to live in the cities and thus were 
not able to continuously monitor farm production. De facto this was coming close to a 
fixed-rent contract. Thus tenants were rather bad off in poor crop years and better off in 
years of good harvest. Contract choice theory tells us that fixed-rent contracts are more 
efficient than sharecropping contracts in terms of providing maximal incentives. How-
ever, poor tenants might often prefer sharecropping arrangements if they are risk-averse 
and prefer to ensure themselves against bad harvest. In the case of Korea, an additional 
uncertainty that tenants faced was, as mentioned, the unpredictability of landlords' visits 
to evaluate "standard production". Thus, some tenants would even thin out the stand of 
newly headed out rice in good years and cook the heads in a stew. It was to their advan-
tage to hold down rice yields to not encourage the landlord to raise the standard produc-
tion figure (Morrow an
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into agricultural and industrial infrastructure (Jeon and Kim, 2000). Tenancy 
became legally prohibited. The reform which was implemented with the assis-
tance of US military forces led to a sharp increase in ownership and reduction in 
average farm size. The percentage of tenants among all rural households de-
creased from 45.8 in 1949 to practically zero in 1952, only to increase slightly 
again afterwards (6.8% (1960), 9.7% (1970)). Average farm sizes decreased 
from 2.06 ha per rural household in 1950 to .88 ha in 1960 and .93 ha in 1970 
(Fan and Chan-Kang, 2005). While land was fully redistributed by 1952 (Mor-
row and Sherper, 1970), compensation payments to landlords and tenants' pay-
ments to the government were practically finalized by the beginning of the 
1960s. 

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

Korea had been under Japanese colonial rule and was then occupied after the 
Second World War by US troops who governed the country between 1945 and 
1948. Several developments led to the Land Reform Law of 1950 in South Ko-
rea. First of all, the South Korean post-war government was anti-colonial and so 
it confiscated land from the Japanese. Second, rural landless and land-poor had 
already been organized in protests during colonial times. This facilitated imple-
mentation of the reform with a great deal of support and participation by the be-
neficiaries. Moreover, the weak government after 1945 in comparison with the 
preceding colonial administration led to a situation in which transaction costs for 
landlords to enforce tenant's payments saw a sudden sharp increase implying 
that tenant's rents were de facto reduced already as early as 1945.42 Third, espe-
cially the US occupants feared that North Korea with the support of the USSR 
could try to mobilize the class of rural poor in the South to overthrow the South-
ern government. And fourth, there was always competition between the North 
and the South with respect to the economic model chosen. Thus, political mo-
mentum and increased transaction costs for the rural oligarchy eventually led to 
large redistributions ofland around the years of the official reform in 1950. 

42 For the same acreage of sharecropping land, a landlord could collect 1,500 suk of rice 
during the colonial period. This rent reduced to 100 suk right after August 1945, and 
400-500 suk after 1946. One suk equals approximately 180.4 liters. Note that the U.S. 
military administration had set official rental rates for tenancy at one third of annual 
crop yields in October 1945, down from on average 50 percent before. 
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Even though redistribution of land in Korea succeeded in creating a more 
equal rural asset base, it failed in establishing a minimum size of land owner-
ship. Due to geographic restriction ( most of the country consist of mountainous 
terrain which does not allow for agricultural production) and high population 
density, scarce land had to be distributed among a high number of farmers. 
Thus, a high degree of fractionalization of land was the natural consequence 
posing a natural limit to economies of scale production. In fact, after land reform 
in 1953, 41.2 percent of all farm households cultivated less than half a hectare, 
while 33.3 percent cultivated between .5 and l hectare of own land (Pak et al., 
1966; Morrow and Sherper, 1970).43 

The Korean War (1950-53) interfered with the land reform period, particu-
larly with the post-reform period. As mentioned above, three quarters of redi-
stributed land had already changed owners by the time that ALRAA was enacted 
in March 1950, i.e. three months before the invasion of North Korean forces into 
South Korea. Enforcement of ALRAA was only slightly delayed (MAFF, 1966). 
The war led to about one million casualties among the South Korean popula-
tion.44 However, displacement of farmers from their farms is rather negligible 
since South Korea was merely occupied for about 3 months during 1950 before 
joint South Korean and US forces pushed back Northern troops. Thus, the major 
economic impact resulting from the war can be seen in the decline of farm popu-
lation due to war casualties by about ten percent and through widespread de-
struction of industrial property and infrastructure. The latter effects led to the 
imposition of a land tax enacted in September 1951 in order to rebuild industrial 
structures. This levy on the rural population combined with forced rice sales to 
the government at below-market prices from February 1950 onwards is likely to 
lead to an underestimation of individual welfare changes after the land reform 
(Pak, 1966a). 

This paper tries to show that the 1950 Land Reform brought about both eq-
uity and efficiency gains in the Korean economy. As Pak (1968) notices it suc-
ceeded in changing the rural social framework from a feudalistic two-class so-
ciety into a much more equal one with nearly equality of opportunities. Howev-
er, it might be the case that the redistributive change from tenancy to ownership 
alone might have only modest impacts on agricultural productivity ifland results 

43 The 1965 Farmland Survey asked people for their preferred and present cropland sizes 
both including owned and rented land. Farm families with less than 1 hectare of land 
cultivated on average 0.56 ha and would have preferred a size of 1.2 ha. Families with 
more than 1 ha cultivated on average 1.6 ha and would have preferred on average 1.97 
ha. It is also shown that larger households possessed on average more land but would 
have preferred also a much higher increase of land than smaller households (Pak, 1968). 

44 Compare with Table 3
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to be highly fragmented and complementary policies remain absent. In fact, Ko-
rean agricultural productivity saw stronger growth after 1962 when Park Chung-
hee' s military government issued its first Five-Year Development Plan. It fo-
cused likewise on the increase of agricultural output and the creation of heavy 
industry (Pak, 1966b; Morrow and Sherper, 1970). The agricultural part of the 
plan which aimed at achieving Korea's food self-sufficiency through increased 
agricultural productivity, led to a rapid increase in the use of modem technolo-
gies and interlocked services such as increased supply of fertilizer, pesticides, 
improved seeds, improved irrigation, and access to credit and extension services. 
Japanese colonial officials had pushed modem technologies and agricultural 
services forward already in a first wave of agricultural reforms throughout the 
1920s and early 1930s.45 However, the years after liberation had seen technolo-
gy and service provision in Korea at a low with the Korean War (1950-53) and 
weak governments. Besides that the Five-Year Plan of 1962 issued several poli-
cies supporting small-scale farmers and the agricultural sector as a whole. Fi-
nancial strain on the rural population was relaxed by a re-arrangement of terms 
of farm debt, provision of farm management funds, establishment of fair prices 
for farm products46 , consolidation of agricultural credit institutions, improve-
ment of commodity loans on the farm crops, as well as the establishment of a 
bank for small business. Moreover, unjustly-acquired properties were confis-
cated by the government and the government took the control over the supply of 
commercial fertilizers (Pak, 1966b ). 

3.3 Effect of Rural Reforms on 
Agricultural Productivity 

In order to identify the effect of the two waves of agricultural reforms on 
agricultural productivity and individual height outcomes this study proceeds as 

45 Major institutions involved in this process were (1) the Korean Agricultural Associa-
tions (KAA) which was responsible for seeds, fertilizer and farm equipment and had 
15,000 employees nation-wide, (2) the Federation of Financial Associations (FFA) 
which was responsible for credit supply, and (3) the national and local government ad-
ministrative units which laid out exact agricultural programs and watched over their im-
plementation (Morrow and Sherper, 1970). Besides that, an Agricultural Experiment 
Station had been installed under the Japanese in Suwon. A 1954 UN Report concludes 
that the interlocking services were simple, direct and enforced. 

46 The law of crop control from February 1950 led to a two-price system in Korea which 
might have been considered 'unfair' by Korean farmers. Farmers were obliged to sell 
between IO and 24 percent of their output ( depending on farm size) to the government 
at below-market prices (approximately 50-60 percent of the going market price). 
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follows. This section presents the estimation of an agricultural productivity 
model using farm output per capita and per farm capita47 as the relevant produc-
tivity measures and including relevant controls to proxy for the rural reforms. 
Since agricultural production was almost completely devoted to domestic food 
consumption, this should be a valid proxy for Korean household's food availa-
bility around the time of the reforms. In section 4, height and agricultural prod-
uctivity time series will be examined for the presence of structural breaks around 
the years of the reforms 1950 and 1963. 

3.3.1 Historical Farm Data 
This study uses various macro sources to access national-level farm variables 
from 1941 onwards. Data on total farm production, farm households, farm popu-
lation, and land inequality comes from Keidel (1981), while farm land comes 
from both Cheong (1975) and Keidel (1981). Tenancy rates are taken from Bank 
ofChosun (1948) and KAERI (1989) as cited in Jeon and Kim (2000). The ferti-
lizer index is constructed using annual growth rates of chemical fertilizer pro-
duction from UNKRA (1954) as reported in Morrow and Sherper (1970) for the 
period 1941 to 1952 and of chemical fertilizer sales from Keidel (1981) for the 
period 1952 to 1974. Irrigation data comes from various editions of the Ministry 
of Agriculture, Forestry and Fishery's (MAFF) Yearbooks of Agriculture as re-
ported in Morrow and Sherper (1970). Data on farm credit employees is also 
taken from Morrow and Sherper (1970). GDP and population data are from Kim 
(2009) and CPI data from Kim and Park (2007). Note that all values until 1945 
represent only the values for the provinces that nowadays form part of South 
Korea and not the North Korean part, the only exception being the share of irri-
gated paddy land.48 

47 Farm output divided by farm population. 
48 While some series are complete, missing values needed to be adjusted for in some cas-

es. Thus, six years of the farm land and three years of the tenancy rate variable were 
filled up using linear interpolation. For irrigation and land inequality, usually there is 
only one observation every five years. Here, too, linear interpolation was used to fill the 
gaps. Moreover, in the land inequality variable the years around the land reform were 
coded such that a linear decrease took place between 1947 and 1952 as observed in the 
qualitative literature. 
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3.3.2 Land Reform and Trends of Agricultural 
Input and Output 

Korea's rural economy went through continuous change over the 20th century, as 
it developed from a traditional labor-intensive semi-feudal system at the end of 
the Joseon Dynasty to a post-modem, capital-intensive sector today. The main 
advances certainly took place during the 25 years after liberation in 1945. Table 
3.1 shows important agricultural input and output variables from 1941 to 1974. 
Total farm output decreased during the first 3 years following liberation but then 
increased again from 1948 onwards, during the time when the government 
started the distribution of confiscated Japanese land and Korean landlords 
started selling their land. State-led land redistributions around 1950 totally 
changed rural social and economic composition, as can be seen by a large drop 
in tenancy rates and land inequality. While 58.5 percent of all farmers in 1941 
were tenants, this number had dropped to practically zero around 1950. The re-
distribution brought down the Theil measure of land inequality from .925 in 
1946 to .255 in 1955. Compared to the end of the Japanese occupation period, a 
strong increase in the share of irrigated paddy fields can be seen around the time 
of the land reform. Partly this can be assigned to government investments result-
ing from surpluses generated through the ALRAA scheme. At the same time, as 
theory suggests higher ownership leads to increased investment in the cultivated 
land. Thus, between 1945 and 1955 the share of irrigated paddy rose from about 
20 to almost 50 percent. After the Korean War came to a halt in 1953, growth in 
agricultural inputs was rather slow throughout the 1950s which then also trans-
lated into slow growth of the whole agricultural sector. Tenancy rates as well as 
land inequality were slowly on the rise again, but remaining on relatively low 
levels. After the Park Chung-hee administration then took power and started the 
first Five-Year Development Plan, the application of modem agricultural tech-
nology inputs strongly increased, as can be seen in a 75 percent increase of ferti-
lizer sales and a 263 percent increase in pesticide sales between 1962 and 1963. 
Interestingly, farm output did not increase directly, yet it did in the following 
years by about 20 to 40 percent. The reforms were flanked by an increase in the 
number of crop varieties, an increase in agricultural research and development, 
and a broader supply of farm credit. The number of farm credit employees had 
risen by 150 percent between 1958 and 1965. Population figures show how the 
beginning of massive rural-urban migration was supported by the agricultural 
sector: Rising agricultural productivity was setting free rural labor for the 
emerging industrial sector during the 1960s. Thus, while total population was 
strongly increasing, farm population as well as the number of farm households 
reached their maximum in 1967 and decline thereafter. 
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Table 3. 1: Agricultural input and output summary statistics tT1 ..,, 
Year Total farm Farm Farm Total Farm Irrigated Fertilizer Pesticide Farm credit Tenancy Land 

..,, 
tTI outeut eoeulation households ~eulatlon land eaddy sales (chem.) sales emeloyees rate i~uallty n ..., 

(million 
0 (billions 1970 Won) (rnlllion) (million) (million) ha) (share of total) (Index: 1952-100) (100,000 met. Ions) (Theil measure) ..,, 

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 s; 1943 341 13.3 2.31 16.1 111.4 .546 I""' 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 0 
1947 341 13.7 2.17 19.2 68.4 .425 ~ 1948 398 14.1 2.32 19.8 153.6 4,110 "' 1949 411 14.4 2.47 20.2 2.07 181.4 .458 0 z 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 Cl 
1952 306 12.9 2.23 20.2 1.96 100 6.8 o' .2001 "' n 1953 394 13.1 225 20.2 1.95 102 7.8 C: 
1954 431 13.2 2.23 20.8 1.97 113 16.8 I""' ..., 
1955 445 13.3 2.22 21.4 2.01 .494 124 40.2 .052 .225 C: 

"' 1956 398 13.4 2.2 22.0 2.00 133 48.2 .055 > 
1957 442 13.6 2.21 22.7 2.01 142 67 .6 .058 I""' .._, 
1958 473 13.7 2.22 23.3 2.02 144 51.1 4,320 .061 "' 1959 479 14.1 2.23 24.0 2.03 142 55.7 .065 0 

0 1960 465 14.6 2.35 25.0 2.04 .55 141 58.8 .068 .248 C: 
n 1961 544 14.5 2.33 25.8 2.05 178 55.7 .064 ;j 

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 2.51 28.7 2.26 .574 393 127 10,810 .07 .243 
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 JOO .086 
1969 746 15.6 2.55 31.5 2.31 .762 535 175 9,451 .092 
1970 723 15.2 2.51 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 varJous sources see Data section in 3.3. 1=assumed minimum values for tenancy rare and land inequality at the end of land redistribution In February 1952. I~ 
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3.3.3 Econometric Model 
In order to assess the relative importance of individual production factors for 
total agricultural production a World Bank study by Ahn, Singh and Squire 
( 1981) can be used. The authors analyze a simultaneous consumption and pro-
duction model for 443 Korean farm households surveyed in 1970. Averaged 
over the households surveyed, total production costs split up into 28 percent va-
riable input costs (fertilizer, irrigation, pesticides, seeds, salt), 66 percent labor 
costs (family plus hired labor), 2 percent draft animals costs, and 4 percent in-
terest charges. Thus, in 1970 after modernization was launched, approximately 
two thirds of production costs account for labor and one third for variable inputs. 
In order to evaluate the effect of the two rural reforms on agricultural produc-
tivity, an agricultural production model of the following form will be estimated: 

Qt = a+ {Jiflandt + /Jzfpopt + /33[ ertt + f34 irrigt + /35 landinequt + 
f36 kwart + Et (3.1) 

Qt denotes agricultural production per capita or per farm capita in year t, f landt 
and f popt denote total farm land and total farm population in t. The variables 
f ertt and irrigt represent an index of fertilizer use and the share of irrigated 
paddy land, respectively, where the former will be the main proxy for intensifi-
cation reforms in 1963. Increased use of commercial fertilizers has been found 
as the most important factor in the reforms after 1962/63 in many studies (see 
e.g. Pak et al., 1966, p. 106).49 The land reform in 1950 enters the model through 
the variable landinequt, which will be measured in two alternative ways: (1) 
decreased land inequality as measured by a Theil index for land, and (2) in-
creased land ownership as measured by the tenancy rate.50 The variable irrigt 
controls for the share of irrigated paddy land, while kwart controls for particu-
lar effects of the Korean War.51 

It can be safely argued that the rural reform variables are exogenous. Land 
redistribution had mainly political reasons strongly related to weak governments 
unable to sustain the old social and political order after the departure of the Jap-
anese (Jeon and Kim, 2000). At the same time, land redistributions in the North 
put further pressure on the US military government in the South since they fac-

49 Morrow and Sherper ( 1970) argue that the breakdown of the KAA and limited resources 
of the FF A led to a general slack in the supply of farm inputs after liberation which then 
only recovered following the reforms in the early I 960s. 

50 Since the tenancy rate time series is more complete, and the Theil land inequality meas-
ure requires substantial interpolation, the annual variation of the tenancy measure is 
likely to be more reliable. 

51 For effects of war on heights see also Moradi (2005). 
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ing Communist tendencies among Southern farmers. Agricultural technology 
reforms in the 1960s were then designed by the Park Chung-bee administration 
in order to lay the foundation for future industrial growth allowing industrial 
sectors to absorb agricultural surplus labor. Therefore, it is plausible to assume 
one-way causality in both cases. 

In order to estimate equation (3 .1) time series properties of all series have to 
be taken into account. Standard unit root tests (ADF, Phillips-Perron) indicate 
that all agricultural series in the model are integrated of order one. Thus, taking 
first differences and adding lagged values on the right hand side of the model 
allows the use of least squares estimation to consistently estimate an autoregres-
sive distributed lag model (Greene, 2003) of the form: 

k l 

d(Q)t = L Y;d(Q)t-i + L x;_1Pt-1 + Et (3.2) 
i=l j=O 

where Xt is a vector containing all explanatory variables from equation (3.1). 
Estimation of a very general model with i = 3 and j = 3 strongly decreases the 
number of degrees of freedom in the estimation. Thus, I apply Hendry's general-
to-specific method and stepwise exclude right-hand side variables which show 
the lowest t-values. The results can be seen in Table 3.2. The dependent variable 
enters the final model with two lags. Farm population, farm land, fertilizer in-
dex, and the share of irrigated paddy only have a contemporaneous effect on 
agricultural output which is in line with the theory. Land inequality and tenancy 
rate however, do not have a direct effect on agricultural output, but one that is 
lagged three periods. Adaptation to ownership, initial uncertainty about land 
rights in the war period and thus resulting reduced investment and cultivation 
effort might be possible explanations. Columns (1) and (2) of Table 3.2 show 
the determinants of agricultural production per farm capita (farm output divided 
by farm population), while columns (3) and (4) show the models with agricul-
tural production per capita (farm output divided by total population). Negative 
significant coefficients for the lagged dependent variables indicate a tendency 
towards mean reversion of the series. Farm land and share of irrigated paddy are 
positively linked with agricultural productivity, while the Korean War decreased 
farm output. The 1950 Land Reform seems to have increased agricultural prod-
uctivity with a three years time lag: Both land inequality and tenancy rate show 
negative significant coefficients in all regressions. Moreover, results also sug-
gest a positive effect of the 1962/63 reforms: The fertilizer index is positive and 
significant in all specifications. For all regressions, respective LM-tests indicate 
no presence of serial correlation in the residuals. 
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Table 3.2: Determinants of Agricultural Output (1944-1974) 

d{YQfartnc2 d{Y2fannc2 d{Y2c2 d(Ypc2 
(I) (2) (3) (4) 

Dep. Var. (-1) -.576*** -.470*** -.333** -.286* 
(.135) (.148) (.158) (.158) 

Dep. Var. (-2) -.494*** -.287* -.471 *** -.347** 
(.122) (.151) (.138) (.149) 

d(Fann population) -3.623*** -3.321 *** -.663 -.514 
(.796) (.898) (.617) (.624) 

d(Fann land) 34.02** 53.29*** 11.76 21.67** 
(13.87) (15.55) (10.16) (10.16) 

d(F ertilizer index) .018*** .015* .010** .009* 
(.006) (.007) (.004) (.005) 

d(Share of irrigated paddy) 68.06*** 50.53** 4.058 -1.173 
(16.50) (18.61) (10.92) (11.16) 

d(Land inequality, Theil) (-3) -31.54*** -14.48** 
(8.30) (6.00) 

d(Tenancy rate) (-3) -14.37** -8.013** 
(5.96) (3.76) 

Korean war -7.162*** -2.965* -3.583** -1.589 
{1.852 {1.672 {l.382 {l.132 

N 31 31 31 31 
Adj. R-squared .624 .512 .424 .397 
F-statistic 8.13 5.50 4.15 3.82 

Notes: Standards errors in parentheses. *** significant at I%, ** significant at 
5%, * significant at 10%. LM tests indicate no serial correlation in residuals. 
For various sources of national-level farm data see data section 3.3. 

3.4 Effect of Rural Reforms on 
Individual Well-being 

3.4.1 Body Height and Individual Welfare 
The method of the biological standard of living (BSoL) uses individual height 
data as a proxy for individual welfare during historical periods for which no 
household income or consumption data is available. The strong relationship be-
tween early childhood household economic conditions and heights has been fre-
quently documented (Komlos, 1993; Komlos and Baten, 1998; Steckel, 1995; 
2009; Hoddinot et al., 2008; Deaton, 2008). Final height outcomes are correlated 
with nutritional intake during the first three years of a person's life, and here 
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particularly during the first 12 months after birth.52 Nutritional conditions in tum 
highly depend on relative food prices and a household's income situation. In the 
case of agricultural self-production, ownership of productive assets is crucial. 
Thus, welfare trends of a large enough sample of a particular population can be 
inferred from height data. In the context of the rural economy Kopczynski 
(2007) uses height data and finds stagnating mean heights for the birth cohorts 
1882-1892 in the Kingdom of Poland resulting from an agrarian crisis whereas 
those born in the adjacent province of Galicia which carried out far-reaching 
agrarian reforms and closed the border for trade instead, continued to grow in 
mean height. 

When working with height data it is important to deal appropriately with the 
issue of shrinking of old-age cohorts. While individuals usually reach their final 
height around the age of 20 to 30, shrinking usually starts from the age of 40 to 
50 and then accelerates in later periods of life. Cline et al. (1989) as well as 
Chandler and Bock (1991) provide gender-specific formulas to adjust for shrink-
ing. These formulas have been applied in the East Asian context by, among oth-
ers, Pak et al. (2010) on Korean data, and Morgan (2008) on Chinese data. Both 
adjustment methods will be applied in the following. 53 Using height data, the 
problem of "age-heaping" might bias estimates when especially less educated 
individuals misreport their exact age and thus tend to report rounded years. This 
would then lead to biased sample mean height trends in the data. However, this 
does not present a problem for the used Korean data. Due to initially high litera-
cy already in the first half of the 20th century as well as the cultural importance 
of the 12-year animal cycle of the Chinese zodiac, birth years are generally well 
known and thus age-heaping is not seen in the data set. 54 

Korea in the 20th century has gone through one of the fastest anthropometric 
growth spurts ever seen in human history. While the second half of the century 
has been certainly more successful than the first half, even under Japanese co-
lonial rule Korean average heights show a positive trend. Choi and Schweken-
diek (2009), pooling various height series, estimate an increase of approximately 
2 cm in average male adult heights during the colonial period from 1910 to 
1945. While representing one of the darkest chapters in Korean history, the oc-

52 Of special importance is the availability of proteins. To a lesser degree, also vitamins A, 
Das well as minerals play a role for height (Silventoinen, 2003). 

53 While Chandler and Bock's method only controls for old-age shrinking and thus should 
only be applied to those aged 40 and above, adjustment according to Cline et al. addi-
tionally corrects for not fully reached final height of the young age cohorts. 

54 Besides that, Korea has a long history of detailed administrative record keeping. Re-
gressing heights on age-heeping dummies shows no problems with age-heeping in the 
data. 
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cupation period brought Korea important advances in education, health, and oth-
er basic infrastructure. The Japanese moreover modernized agricultural technol-
ogies in a first reform period during the 1920s and early 1930s. However, a gra-
dual increase in forced rice collections from Korean farmers to sustain Japanese 
wars in the Pacific beginning with the Japanese invasion of Manchuria in 1931 
and lasting until the end of World War II in 1945 led to a worsening of the nutri-
tional situation in the later colonial years. 55 

Individual height data used in this paper comes from Korea's National 
Health and Nutrition Surveys (KNHS) which have been collected regularly by 
the Korean Institute of Health and Social Affairs since 1995. Four nationally 
representative cross-sections collected in 1998, 2001, 2005 and 2007/08 have 
been published. The data offers for the purpose of this paper basic demographic 
and anthropometric information for between 3,051 and 5,333 randomly selected 
households per cross-section. KNHS data reports measured heights at the first 
decimal. Excluding ages below 20 and extreme heights below 120 cm and above 
200 cm the final data set comprises 16,580 females and 12,705 males, respec-
tively. The number of observations per five-year birth cohort can be seen in Ta-
ble 3.3. 

Table 3.3: Observations per birth cohort (of variable height) 

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) 1998, 2001, 2005, 2007/08; 

55 For further evidence on development of average heights during the first half of the 20th 

century see e.g. Kimura (1993). 
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Figure 3.1 shows the trend in average height of Korean female and male 
adults from 1920 to 1987. Depending on the method of shrinking-adjustment, 
the trend lines show that average female heights increased over this 67-year time 
span by between 8.1 and 12 cm. Average male heights grew a little slower, but 
still by a strong 7 to 9.6 cm. This stronger female growth might reflect decreas-
ing gender inequality in education and consumption which took place over the 
20th century. It is remarkable that for both men and women about two thirds of 
this growth took place after the land reform in 1950, and even about 40-50 per-
cent of the growth took place after 1962. Data quality might be compromised by 
survivor bias which has been found in past studies (Waaler, 1984; Steckel, 
1995). 
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Fig. 3.1: Korean female and male heights, 1920-1987. Data: National Korean Health 
Surveys 1998, 2001, 2005, 2007/08. Age-adjustments based on Cline et al. 
(1989) and Chandler and Bock (1991). 

According to these studies, there is a bias in older age cohorts in that taller 
people are on average more likely to survive a certain age than shorter people. 
Thus, estimating the mean of elder birth cohorts might lead to an upward bias in 
the estimated mean. This would then lead to an underestimation of growth over 
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the whole period. However, as the bias would decrease in a gradual manner 
when moving to younger cohorts, this should not pose a problem for the follow-
ing structural breaks analysis. The survivor bias is rather unlikely to produce 
abrupt breaks in the height series.56 

3.4.2 Testing for Structural Breaks in Time Series 
Human body growth theory suggests that a person's final height outcome de-
pends on both genetic and environmental factors. While the parent's heights 
play the major role in determining final height outcomes in the developed world, 
in nutrition and health constrained developing countries, environmental factors 
are still of high relative importance. The foremost environmental factor is a 
child's postnatal nutritional situation and thus this will be the basis of this 
study's main line of argumentation. In Korea, food expenditures had a very high 
share in total farm household expenditures during the time of this study. While 
the Engel coefficient, the share of total household expenditures spent on food, 
was as high as 73.6 percent in 1954, by 1964 it had slightly reduced but still 
represented 59 .3 percent (Pak et al., 1966). Second in rank is the postnatal dis-
ease environment of the newborn. 57 Geographic and climatic conditions play 
further roles in explaining final height outcomes but are more important in the 
analysis of large countries or cross-country height comparisons (Silventoinen, 
2003; Komlos, 1993; Komlos and Baten, 1998). 

In order to identify potential effects of the two rural reforms in 1950 and 
1963 on average individual welfare, I will examine the height time series for 
women and men for potential structural breaks around the years of the reforms. 
Following the theory of the Biological Standard of Living and assuming nutri-
tional improvements through the rural reforms, one should expect increases in 
intercepts or trends of final height outcomes of those born after the reforms. 

Running standard unit root tests (ADF, Phillips-Perron) for the height series 
without allowing for structural breaks results in no-rejection of a unit root. 
However, as Perron ( 1989) points out, the power to reject the null of a unit root 
decreases if the stationarity alternative is true, but structural breaks are ignored. 

56 One might argue that the survivor bias might produce breaks in height series in the case 
of the Korean War, if soldiers were more likely to be recruited among poorer parts of 
the population. However, this should then lead to a bias around the age cohorts 1930 to 
1935, a period that is excluded from the following time series analysis. 

57 Data on health indicators would also be interesting to study. However, there is a serious 
lack of data on health indicators between 1942 and 1955 for Korea. Since nutrition is a 
strong determinant of health, these two are likely to be highly correlated. 
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Thus he suggests a modification of the ADF test allowing for a known structural 
break. The break can be in the intercept, in the trend, or in both. Zivot and An-
drews (1992) argue that break points (BP) might not be exogenous in some cas-
es and thus selecting exogenous break points when the data is already known 
could lead to an over-rejection of the null hypothesis of a unit root. In the case 
of the Korean rural reforms, structural breaks could be determined exogenously 
as has been argued earlier. However, in order to check for validity of these 
breaks, first successive Zivot-Andrews(ZA)-tests are run in order to account for 
two endogenous breaks in the series. The ZA-model specification with shift only 
in trend for time series Yt can be written as follows: 

m 

Yt =µA+ aAYt-1 + pAt + yADTt + L of '1Yt-j + Et (3.3) 
!=1 

The ZA-model with both shift in intercept and slope is then: 
m 

Yt = µB + aBYt-1 + pBt + 9B DCt + yB DTt + L oi8 '1Yt-j + Et (3.4) 
!=1 

Here OT indicates an additional trend and DC a shift in the intercept such that 

DT = {t - BP if t > BP 
t O otherwise (3.5) 

and 

DC = { 1 if t > BP (3_6) 
t O otherwise 

The model with only a change in intercept can be omitted since this does not 
seem to be relevant for the shape of this study's time series. The models in equa-
tion (3.3) and (3.4) on the series of heights for women and men are run separate-
ly for the two methods of shrinking-adjustments. Moreover, they are also run for 
agricultural productivity. Being interested in determining two break points, I 
estimate two successive ZA-tests on the series. The first test is estimated over 
the whole series. After obtaining the first break point BP 1, I then run the second 
test over the series [t1 to (BP1 -1)] if lt1 - BP11 > IBP1 - trl or over 
[(BP1 + 1) to tr] iflt1 - BP11 < IBP1 - trl-

Table 3.4 shows the results of the endogenous detection of the break points. 
Column (1) and (2) show results from the estimation of equation (3.3) for a mere 
shift in trend. While the first break in trends is detected between 1948 and 1957, 
the second break is determined between 1961 and 1965. This does support the 
existence of break points around the rural reforms. Columns (3) and (4) result 
from estimating equation (3.4) for shifts both in intercept and in trend. 



Table 3.4: Endogenous detection of structural breaks {successive Zivot-Andrews tests} 
!st break(trend) Significance 2nd break(trend) Significance !st break(both) Significance 2nd break(both) Significance 

(I) (2) (3) (4) 

Farm output, per capita 1952 *** 1961 *** 1954 *** 1964 
Farm output, per farm capita 1952 ** 1968 1951 * 1966 
Height female (Cline) 1948 *** 1965 ** 1961 1968 
Height female (CB) 1948 * * * I 965 * * I 958 1968 
Height male (Cline) 1956 *** 1962 *** 1953 *** 1971 
Height male (CB) 1957 *** 1962 *** 1953 •• 1971 
Notes: Height data from National Korean Health Surveys 1998, 2001, 2005; adjustment based on Cline et al. (1989) and Chandler and Bock (1991). Fami data from Keidel (1981) 

*** significant at 1%, ** signiflcant at 5%, * signlfkant at 10%. 
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Table 3.5: Regression estimations with exogenous structural breaks in 1950 and 1963. data for 1941-1974 
Farm output p.c. Fann output p.fann.c. Height female (Cline) Height male (Cline) Height female (CB) Height male (CB) 
(1) (2) (3) (4) (5) (6) 

co 22.871 *** 22.994** * 152.418*** 166.784*** 154.769*** 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 .559** .734* -.022 .163*** -.027 .160*** 
(.26) (.41) (.04) (.03) (.04) (.04) 

DTadd63 -.098 1.073*** .123*** .051 ** .147*** .076*** 
(.32) (.23) (.02) (.02) (.03) (.03) 

AR(l) .Ill -.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 1642.12 1642.12 
Notes: Standards errors in parentheses. ••• significanl at 1 %, •• significant at 5%, • significant at I 0%. Constants in height models insignificant and thus left out. 
Height data comes from National Korean Health Surveys 1998. 2001. 2005; adjustment based on Cline et al. (1989) and Chandler and Bock (1991). Farm data from Keidel (1981). 

w 
~ 

tTl ..., ..., 
tT1 
(") 
..-; 
0 ..., 
:;:0 
C: 

~ 
r' 

~ ..., 
0 

~ 
Vl 

~ 
z 
C, 

< 
6 
C: 
> 
t-< 

~ 
tT1 
t-< 
t;' 
l:D 
tT1 

2 
Cl 

'Cl 
'Cl 

R
obert R

udolf - 978-3-631-75352-1
D

ow
nloaded from

 PubFactory at 07/03/2019 09:11:20PM
via free access



100 RURAL REFORMS, AGRICULTURAL PRODUCTIVITY, AND THE BIOLOGICAL STANDARD OF LIVING 

Here, the first significant change in male heights and farm productivity hap-
pened between 1951 and 1954, while the model fails to detect a significant break 
of female heights during that period. The second break is detected between 1964 
and 1971. Thus, except for the last column, results from this exercise support the 
hypothesis of structural breaks around 1950 and 1963. 

In a further step the structural break points are assumed to be known and to 
be located in 1950 and 1963. Thus a model of the following form is estimated: 

Yt = CO+ f31DCaddSO,t + f32DCadd63,t + f33TO + f34DTaddSO,t + f3sDTadd63,t + Et (3,7) 

where Et= (f)Et-l + 11t follows an AR(l) process with idiosyncratic error term 
11t· In (3.7) cO and TO represent the general intercept and general linear trend, 
while DCaddSO and DCadd63 are shifts in intercept and DTaddSo and DTadd63 are 
shifts in trend which are defined as in equation (3.5). Equation (3.7) can be es-
timated for height and agricultural productivity series using least squares. Re-
sults are displayed in Table 3.5. 

From column ( 1) in can be seen that farm output per capita experienced a 
structural change in 1950. Before 1950, agricultural productivity stagnated. 
Then in 1950 short-run dynamics probably related to the outbreak of the Korean 
War decreased agricultural productivity as can be seen in the significant down-
ward move of the intercept. Yet, agricultural per-capita output entered a stable 
long-run growth after 1950. Looking at farm output per farm capita one can ob-
serve short-run decreases both in 1950 and 1963, yet only the latter shows up 
significant. The trend behavior indicates that productivity experienced an accele-
ration of growth rates both 1950 and 1963. This confirms findings in Table 3.2 
that both rural reforms had positive long-run impacts on agricultural productivi-
ty. 

Is there evidence for an improvement of the nutritional situation in the Ko-
rean population? Columns (3) to (6) try to answer this question. Here shifts in 
intercept were left out since they turned out to be insignificant in all models. 
Female heights grew at a steady absolute rate already between 1941 and 1949 
(.16 cm Cline-adjusted (.09 cm CB-adjusted)). This growth rate then continued 
after 1950 and eventually experienced an upward shift to .28 (.24) cm annual 
growth from 1963 onwards. Male heights did not grow in the pre-1950 period, 
yet reached an average annual growth of .16 cm from 1950 to 1962 which then 
further increased to an annual .21 (.24) cm between 1963 and 1974. Thus while 
male heights show a structural break in form of an upward shift in trend both in 
1950 and 1963, women only show a break point in 1963. 
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Fig 3.2: Estimation of trends in farm output and heights with structural breaks in 1950 and 1963, data for 
1941-1974. Height data from National Korean Health Surveys 1998, 2001, 2005, 2007108. Adjustments based 
on Cline et al. (1989). Farm data from Keidel (1981). 
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Figure 3.2 graphically displays the results of columns (1) to (4) of Table 3.5.58 

Actual series as well as fitted trend lines containing structural breaks in 1950 
and 1963 are shown. Note that in the figure I exclude the AR-dynamic of the 
residuals included in the econometric model to illustrate more clearly break 
points and deviations of the time series from the estimated trend. 

Strong negative effects around the Korean War as well as a significant up-
ward trend can be observed in all four series. 

3.5 Concluding Remarks 
The Korean Land Reform in 1950 is often taken as a textbook example for suc-
cessful land reform (Ray, 1998). From an equity point of view massive land re-
distribution resulted in tremendous democratization of rural areas providing a 
more equal distribution of productive assets, income and political power within 
the Korean population. The resulting long-run effects for growth and develop-
ment cannot be estimated high enough. It is remarkable, that even with a high 
fragmentation of land after the reform, increased ownership still led to signifi-
cant efficiency and productivity gains as found in this paper. In a rural genera-
tion which struggled from war, a large influx of migration from urban areas, as 
well as bad governance until the early 1960s, increased ownership of land se-
cured nutrition and stabilized individual welfare. 

Without doubt, land reform effects could have been even stronger in 1950 if 
directly combined with rural technology and infrastructure reforms in the first 
place. However, Korean farmers had to wait more than a decade until in 1962/63 
Green-Revolution type reforms were implemented by the Park Chung-bee ad-
ministration leading to strong agricultural productivity growth in the following. 

Individual welfare measured with the help of anthropometric data shows 
strong growth over the 20th century in Korea. Between the birth cohorts of 1920 
to 1987 average adult heights grew by 8.1 to 12 cm for women and 7 to 9.6 cm 
for men, respectively. Two thirds of this growth took place after the land reform 
in 1950, and about 40-50 percent after the 1962/63 reforms. Structural break 
analyses of height trends reveal significant upward shifts in trend around the 
years of the reforms. Effects of the 1950 reform might even be underestimated 
due to the costs of the Korean War which were widely paid for by the farm pop-
ulation in form of additional 'reconstruction taxes' during the 1950s. 

58 Results in columns (5) and (6) are very similar to those in (3) and (4) and are thus not 
displayed graphically. 
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Korean rural reforms thus not only increased equity, but also efficiency of 
the rural economy and the economy as a whole. The Korean case might hold 
important lessons for agricultural-based economies still marked with high rural 
asset inequality and low productivity in less developed economies in Africa, 
Latin America and Asia. The design of rural reforms in a holistic way that com-
bines both land redistribution and productivity enhancing policies should be giv-
en particular importance. 





Essay 4 

Cash Crop Choice and 
Income Dynamics in Rural Areas: 
Evidence for Post-Crisis Indonesia 

Abstract 

In this paper we investigate the factors affecting income levels and income growth 
in rural Indonesia following the crisis of 1997/98. In particular, we investigate the 
relative roles of non-farm incomes and productivity improvements achieved via 
changes in crops versus improvements on the same crops on income dynamics. 
Drawing on unique household panel data from Central Sulawesi and using advanced 
panel econometric methods, we find that local innovations related to the adoption 
and intensification of new cash crop varieties, more specifically the shift from coffee 
to cocoa production, can explain a substantial part of the observed post-crisis devel-
opments. Causal estimates of the effect of growing cocoa suggest that households 
were on average able to achieve about 14 percent higher income levels during the 
post-crisis period compared to the planting of other crops most notably coffee. Also, 
our results demonstrate the importance of engagement in non-farm activities for 
household income growth. Comparative analyses using a nationally representative 
survey suggest that similar processes are at play in other parts of Indonesia. 

Based on joint work with Jan Priebe and Stephan Klasen. 

4.1 Introduction 
In the years 1997 /98 Indonesia experienced a major economic, financial and po-
litical crisis. Within one year real GDP per capita fell by about 15 percent and 
real wages in the urban formal sector declined by 40 percent in 1998 (Franken-
berg et al., 2003). Although urban areas were hit hardest during the crisis in 
economic terms, rural areas which represent approximately 60 percent of the 
population and 80 percent of the poor in Indonesia were severely affected too. 
Moreover, droughts and fires associated with El Nifio in 1997/98 depressed 
agricultural output in many parts of the country and thereby exacerbated the sit-
uation of rural households. Since then the recovery of the Indonesian economy 
has been comparatively stable with annual GDP growth rates of about 5 percent 
between 1999 and 2010 ntially 
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from 24.2 to 13.3 percent between 1998 and 2010 and in rural Indonesia from 
25.7 to 16.6 percent (BPS, 2010). 

However, despite poverty in Indonesia being largely a rural phenomenon, 
little is known about the underlying factors that determine rural incomes and that 
have contributed to the observed income growth in the post-crisis period. 

Clearly, agricultural output and household incomes in Indonesia are likely to 
have increased as a result of forest conversion and land use changes related to 
the planting of rubber or palm oil across the country (Sunderlin et al., 2001; 
Dewi et al., 2005). However, no empirical study currently exists that investi-
gates to what extent increases in agricultural productivity, in contrast to increas-
es in the area under cultivation, have contributed to the observed growth in agri-
cultural incomes. Improvement in agricultural productivity has been found to be 
crucial to raise rural incomes in many other parts of the world (Datt and Raval-
lian, 1998a; Fan et al., 2008; Dercon et al., 2009). However, nearly all of these 
studies have focused on the analysis of the impact of large public interventions 
such as cash transfer programs, provision of infrastructure, land titling policies 
or the provision of improved seeds on improvements in agricultural productivity 
and the resulting growth in incomes. 

In contrast to these studies and given the absence of large public interven-
tions in rural areas in the post-crisis period we focus our analysis on the impact 
of local innovation, more precisely the shift of cropping patterns among cash 
crops, as an explanatory factor for the observed income growth in rural Indone-
sia. For our analysis we make use of the large restructuring efforts across Indo-
nesian rural households to switch from coffee to cocoa production. Coffee had 
been Indonesia's major export crop until the mid 1980s. However, due to falling 
world market prices for coffee during the 1990s it had been replaced by cocoa in 
many areas of the country. As a consequence, by the early 2000s Indonesia has 
become the second largest cocoa producer in the world after Cote d' lvoire 
(FAOSTAT, 2011). 

Furthermore, we investigate whether income growth has been influenced by 
more longer-term trends away from agriculture. Particularly, engagement in 
high-productivity, non-agricultural activities has been found to be conducive 
towards income growth, especially in the presence of poor physical infrastruc-
ture and human capital constraints (Datt and Ravallion, 1998b; Ravallion and 
Datt, 2002; Lanjouw and Lanjouw, 2001; Micevska and Rahut, 2008). 

This article's principal objective is to therefore examine the sources of in-
come growth in rural Indonesia. Notably, the following research questions are of 
paramount interest to us: (a) What have been the main sources of observed in-
come growth in the post-crisis period in rural Indonesia? (b) What has been the 
relative importance of productivity improvements of the same crops versus 
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shifts to more lucrative crops in explaining agricultural productivity improve-
ments? (c) How has income diversification, in particular into the non-agri-
cultural sector, helped households to increase incomes? 

Several contributions set this article apart from others in the literature. First, 
we use a unique data set based on a household panel survey (STORMA) col-
lected at three different points in time (2001, 2004, 2006). To the best of our 
knowledge these are the most detailed surveys conducted to investigate the live-
lihoods of rural households in Indonesia. Second, this article is the first to inves-
tigate panel-based household income dynamics related to cropping patterns and 
the role of income diversification for Indonesia. In particular, the panel structure 
allows us to address endogeneity issues so that we are able to derive causal es-
timates for our key variables of interest. Third, in contrast to other studies that 
use small scale rural household surveys, we directly compare our findings to 
those obtained from analyzing the national socio-economic household survey 
(SUSENAS), which is used to calculate official poverty rates in Indonesia. 
Therefore, we are able to separate between effects that hold for all of rural Indo-
nesia and those that might be particular to the study area. 

Controlling for endogeneity issues and using a large set of control variables, 
our analysis reveals that household incomes increased substantially in the post-
crisis period. We show that the growth in household incomes can be primarily 
attributed to increases in the value of agricultural production (both in terms of 
output and yields) which is caused largely by shifts in cropping patterns related 
to cash crop production, namely the switch from coffee to cocoa, and much less 
to an increase in the efficiency of agricultural production for a particular crop; 
poorer households have particularly benefited from these increases in agricultur-
al self-employment incomes. In addition, in the context of the nationwide eco-
nomic recovery, the growth in agricultural incomes was complemented by 
steady increases in non-agricultural incomes which have become the principal 
source of income for a rising number of households, with richer households be-
nefitting particularly from these opportunities. These results seem to be robust to 
different econometric specifications. Furthermore, when comparing our results 
to SUSENAS we obtain very similar findings when extending our analysis to all 
of rural Indonesia except the heavily populated island of Java. 

The remainder of this article is organized as follows. Section 4.2 briefly dis-
cusses the relevant literature on cropping patterns and the determinants of in-
come dynamics in rural Indonesia. Section 4.3 presents details about the data 
sets and main variables used. Moreover, this section provides the descriptive 
analysis of the data. In section 4.4 the empirical identification strategy is out-
lined and causal effects from panel regressions are presented and discussed. Sec-
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tion 4.5 analyzes the results from a comparison of our data with national house-
hold data from SUSENAS while section 4.6 summarizes and concludes. 

4.2 Literature Review 
Most rural households in Indonesia are engaged in small-scale farming activities 
deriving a substantial share of their income from the cultivation of subsistence 
crops such as rice and cash crops. However, the cropping pattern has changed 
significantly over time due to government interventions, trade patterns and 
world market prices (Rosegrant et al. 1998). 

In the 1960s and 1970s Indonesia's primary focus was to become self-
sufficient on rice which was finally achieved in the mid 1980s. To accomplish 
this objective the government provided farmers with new rice varieties and sub-
stantial subsidies on agricultural input factors that aimed at increasing the pro-
duction of rice. In addition, the producer price of rice was controlled to ensure 
attractive conditions to producers and stable prices for consumers (Timmer, 
2007). Since the end of the 1970s Indonesia has complemented its rice policy by 
promoting the adoption and intensification of cash crops such as rubber, sugar, 
coffee, tea and particularly palm oil in order to increase earnings from non-oil 
exports (Barbier, 1989). 

Since the mid 1980s Indonesia experienced strong growth in the production 
of its major cash crops. Likewise, the area under cultivation has significantly 
increased over this period mostly due to deforestation (Sunderlin et al., 2001). 
One of the most important cash crops over the last three decades has been cof-
fee. In the mid 1980s coffee was the main export crop from Indonesia. Only in 
the late 1980s coffee was gradually replaced by palm oil and rubber as major 
export crop of the country. In the wake of the economic crisis in 1997/1998 
which coincided with a substantial decline in world coffee prices farmers started 
to either plant cocoa on new plots or to gradually switch from coffee production 
into the production of cocoa (Sunderlin et al., 2001). While the ratio of cocoa to 
coffee exports, all in volume (tons), value (US$), and area under cultivation was 
about 1/10 in 1986 and 2/5 in 1996, cocoa has replaced coffee as the third major 
export crop by the early 2000s (F AOSTAT, 2011 ). At the same time Indonesia 
has become the world's second largest producer of cocoa after Cote d'Ivoire. 

Therefore, in contrast to experience from other main coffee exporting coun-
tries such as Uganda (Bussolo et al., 2007; Hill, 2010), rural households in In-
donesia did not only respond to the coffee price shock of the late 1990s by re-
placing old coffee trees with new coffee trees, as observed in Uganda, but as 
well by starting to produce and intensifying the production of cocoa. One reason 
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for the ready adoption of cocoa was the already prevailing knowledge on cocoa 
production and its distribution channels in some areas of the countries so that the 
widely documented risk of adopting new crop varieties (Ashraf et al., 2009; 
Dercon, 1996; Fafchamps, 1992) was mitigated by already existing experience 
in other parts of the country. 

Interestingly, despite the importance of income from agriculture, either 
through wage or self-employment or through the production of subsistence and 
cash crops, for the majority of rural households, no study currently exists that 
evaluates the importance of agricultural income and its different sources on the 
observed income growth in rural areas over recent years. In contrast, several de-
scriptive studies recently emerged that analyze the role of the non-agricultural 
sector on incomes of rural Indonesian households (Dewi et al., 2005; World 
Bank, 2006; Suryahadi et al., 2009; Gibson and Olivia, 2010). Consistent with 
findings from Latin American (Lanjouw and Lanjouw, 2001) and various 
Southeast Asian countries (Estudillo et al., 2006; Cherdchuchai and Otsuka, 
2006; Nargis and Hossain, 2006) these studies confirm the growing importance 
of non-agricultural activities as a means for rural households to generate income. 
Moreover, most of these studies point to a common set of obstacles for the de-
velopment of non-agricultural activities related to poor infrastructure such as 
bad roads or unstable electric power supply. However, all of these studies only 
present descriptive evidence on the importance of non-farm activities and there-
fore require caution in the interpretation of its results. 

In this paper we will examine the respective roles of crop switching, produc-
tivity improvements on existing crops, and non-farm incomes on rural income 
growth in Indonesia. By using panel data and explicitly controlling for endo-
geneity, we are able to move beyond the existing more descriptive analyses. 

4.3 Data and Setting 
The data comes from three household surveys generated as part of the so-called 
STORMA project and conducted in the second half of 2001, 2004, and 2006 in 
the rural areas of the province of Central Sulawesi ( CS). Compared to most oth-
er provinces in Indonesia CS shows a relatively low GDP per capita level which 
is partly attributable to its low level of urbanization and industrialization. During 
the economic crisis of 1998 the province was hit hard but was not as much af-
fected as most other provinces (Ravalli on and Lokshin, 2007). CS itself is large-
ly agrarian, based on traditional farming methods and terraced slopes. Most pro-
duction comes from ownership-cultivation on small farms with an average size 
of two hectare. The main staple crop in the area is rice while the main cash crop 



110 CASH CROP CHOICE AND INCOME DYNAMICS IN RURAL AREAS 

in the 1990s was coffee. At the end of the 1990s the majority of rural house-
holds, due to the decline of world coffee prices, began switching to the produc-
tion of cocoa. 

The study area comprises about 110 villages in four sub-districts (kecama-
tan). Out of these 110 villages 12 were chosen randomly for the inclusion into 
the household surveys. The sample size in each village was determined with re-
spect to the share of the village population in the overall population. 59 In 2001, 
294 households in 12 villages were interviewed. Due to financial and technical 
problems, only 258 households were interviewed in the 2004 round. In the 2006 
round still 271 of the original 294 households could be re-interviewed. Since we 
are primarily interested in income dynamics, we restrict the analysis to those 
households that were interviewed in all three rounds which gives a total number 
of 257 households per round.60 The surveys themselves provide detailed infor-
mation on agricultural and non-agricultural activities, demographic status, asset 
and land holdings, and further socio-economic household and individual charac-
teristics. 

An important geographical feature of the study area is its close proximity to 
the rain forest area of the Lore Lindu National Park. Although enforcement of 
the borders of the park is occasionally difficult in practice, little deforestation of 
rain forest areas was observed in the study area during that time period 
(Schwarze et al., 2009). This circumstance provides us with the empirical advan-
tage that our causal estimates will not be confounded by income effects that re-
sult from economies of scale in the production process due to the increase in the 
land area used for agricultural production. 

4.3.1 Variables of Interest 
In the subsequent analyses we distinguish between four types of income sources 
following Barrett and Aboud (2001) who classify income sources according to 
sectors (agriculture and non-agriculture) and employment status (wage and self-
employment). Concerning the construction of a measure of agricultural self-
employed income, we add the implicit income from subsistence production im-
puted at local prices to the value of crops and animal products marketed in the 
last year. From the total value of agricultural production, we subtract the costs of 
seed, fertilizer, livestock, repairs of machinery, hired labor, and the like. Agri-

59 A detailed description of the sampling procedure is provided in Zeller et al. (2002). 
60 The comparison of characteristics between households that could not be interviewed 

again and those that remained in the sample between the first and third round showed 
that no statistically significant differences exist. 
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cultural and non-agricultural wage incomes include payments in kind, while 
non-agricultural self-employed income is net of business costs, such as expendi-
tures on raw materials, energy, hired labor, and equipment maintenance. Based 
on the amount of income received from these four income categories, we classi-
fy households into five types. If a household's income from one of these four 
categories exceeds 50 percent of total household income, a household is classi-
fied as agricultural self-employed, agricultural wage, non-agricultural self-
employed or non-agricultural wage, respectively. In case a household does not 
receive an income of more than 50 percent from one of the four sources, the 
household is classified as mixed. 

The level of education of a household can be measured and incorporated in 
different ways. Since cultural factors in Indonesia often lead to the situation that 
the oldest person in the household will be considered the head, we follow Basu 
et al. (2001) to take the highest educational level of an adult in working age, as 
the educational information most relevant for a household. This way we circum-
vent the problem that some of the household heads do not contribute to the in-
come generating process of the household anymore. 

In most studies, the area of land a household owns is included in the analy-
sis. Instead we use the area of arable land a household uses for agricultural pro-
duction since this is the relevant measure for land being an input into the house-
hold's production process. Also, the land variable excludes the area dedicated to 
the housing area of the household since this land cannot be used for agricultural 
production. In addition, we construct a variable referring to the area of agricul-
tural land devoted to the production of cocoa and one variable referring to the 
area of land under coffee production. Both, the cocoa and the coffee variables 
are meant to capture the ability of households to diversify into more economical-
ly rewarding agricultural activities compared to subsistence agriculture. In the 
multivariate analysis all three variables are included whereby the inclusion of 
the area of agriculturally suitable land has in this context the additional role to 
control for mere size effects in the cocoa and coffee variables. 

Clearly, the wealth of households determines their ability to invest, to obtain 
access to the formal credit market, and to participate in high-productive non-
agricultural activities. We include the value of assets a household owns as a 
proxy for household wealth. The variable comprises productive, consumer and 
financial assets. Taking sample size limitations into account we decided to focus 
on this aggregate measure instead of incorporating asset variables for each of the 
three components. 

In our empirical analysis we further control for locational characteristics. 
Ease of access to infrastructure and proximity to markets is proxied by travel 
time of households to the next paved road. Given the hilly terrain of the region 
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and the sometimes poor condition of roads, mileage is not an appropriate meas-
ure. Instead we rely on time measured in minutes. In line with a recent study 
from Dercon et al. (2009) who find a positive causal effect of improvements in 
access to roads and agricultural extension services on consumption growth in 
rural Ethiopia we include a control variable that indicates whether a household 
was visited by an extension officer during the year preceding the survey. How-
ever, in contrast to Dercon et al. (2009) we do not observe any major expansion 
in road networks, changes in the quality of roads or an expansion in agricultural 
extension services. Since travel time to the next paved road and access to exten-
sion services remains rather constant over time we do not expect these variables 
to be responsible for the observed growth in incomes over time. Furthermore, 
we control for whether a household has access to electricity or not. Interregional 
disparities are captured by grouping villages into the four sub-districts (kecama-
tan) they belong to and using kecamatan-fixed effects.61 

4.3.2 Descriptive Analysis 
In 2001, the first year of our panel data, recovery from the crisis of 1997 /98 was 
already under way in rural Sulawesi. Furthermore, income growth continued 
substantially between 2001 and 2006 as depicted in Table 4.1 below. 

Table 4.1: Summary Statistics (Means) on STORMA households 

STORMA '01 STORMA '04 STORMA'06 

Household Size 5.42 5.19 4.56 
{2.00) {1.962 {1.932 

Age of HH Head 43.8 46.5 48.1 
{14.02 {14.12 {13.62 

Sex of HH Head .95 .93 .91 

{.212 {.26} {.29} 
Dependency Ratio .70 .75 .74 

{.582 {.60} po2 
Number of Men 1.85 1.86 1.37 

{1.032 {1.102 {.872 
Years of Schooling of HH Head 6.77 6.79 6.78 

{3.36} {3.372 p.352 
Max. Years of Schooling of a HH Member 8.68 8.67 8.43 

(2.87) (2.89) (2.87) 

61 A detailed overview on the definition and coding of variables is provided in Table Al in 
the appendix. 
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Total Per-Capita Income 95,076 93,187 119,586 
{106,0032 {131,0612 {123,3912 

Agricultural Self-employed Income, p.c. 60,266 52,751 68,005 
{68,6792 {77,5442 {81,0732 

Agricultural Wage Income, p.c. 8,319 4,820 8,200 
{17,0162 {11,1642 {18,3532 

Non-Agricultural Self-employed Income, p.c. 10,906 11,062 19,678 
{64,3712 {40,0682 {68,2992 

Non-Agricultural Wage Income, p.c. 15,583 23,652 22,659 
{46,4652 {102,0552 {63,8912 

Gini Index {income, E-C-2 .49 .54 .48 

Area Owned (are) 202.40 195.55 208.26 
{215.162 {205.232 {204.132 

Area Cocoa (are) 50.57 77.12 81.43 
{91.702 {103.252 {99.372 

Area Coffee (are) 43.30 19.55 13.88 
{75.942 {50.222 {37.402 

Access to electricity .66 .66 .71 

{.482 {.482 {.452 
Distance to paved road (hours) .95 .85 .73 

{2.762 {2.652 {2.462 
Access to agricultural extension service .34 .39 .25 

{.482 {.492 {-252 
Expenditures on fertilizer/pesticides 12,333 12,590 9,975 

{24,0722 {36,4342 {19,4742 
Share ofrice fields without irrigation .57 .57 .57 

{.632 {.632 {.632 
Share of rice fields with simple or .32 .32 .32 
Semi-technical irri~ation {.462 {.462 {.462 
Share of rice fields with technical irrigation .11 .11 .II 

p22 p22 (.322 
Value of assets 2,540,766 2,711,764 4,014,757 

{6,793,0562 {10,000,0002 {8,533,662} 
Value oflivestock 1,375,301 1,331,491 1,259,397 

{2,571,2152 {5,738,9062 {2,491,9862 
N 257 257 257 

All monetary values are real in Indonesian Rupiahs with base year 2001 and use regional 
CPis provided by BPS. Incomes are monthly. Standard deviations in parentheses. 
Local land units are measured in are. One are is equal to I 00m2• 

While in 2001 monthly per capita household income was at 95,076 Rupiah, 
it increased about 25 percent to 119,586 Rupiah in real terms in 2006. Nonethe-
less, income growth was not continuous during this period. From 2001 to 2004 
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households experienced even a decline in per capita income attributable to the 
restructuring of cropping patterns. In the context of the economic crisis and 
strong declines in world coffee prices in the late 1990s, households in the 
STORMA region gradually switched their main cash crop production from cof-
fee to cocoa. In 2004 households were still in the middle of this transformation 
process. In particular, cocoa trees had not reached full maturity for production in 
most cases. Consequently, income from agricultural self-employment rose only 
moderately during this period while income from agricultural wage labor from 
2001 to 2004 fell. After 2004 agricultural production increased significantly and 
in 2006 both agricultural self-employment and agricultural wage incomes show 
peak values for the whole study period. 

The shift to cocoa was highly rewarding for rural households. As Table 4.2 
shows, households harvest more physical output per area (kg/are62) with cocoa 
compared to coffee, while at the same time mean farm gate prices per kg of co-
coa are clearly above those for coffee. These two things together lead to cocoa 
yields (in value terms) that are about 90 percent above those from coffee.63 

Table 4.2: Cocoa and coffee production 

Cocoa 
Output (kg/are) 
Price (per kg) 
Yield (IDR/are) 
Area cocoa (are) 
Coffee 

STORMA 
'01 

2.28 
5,000 
9,777 
50.57 

# of 
obs. 

115 
115 
115 
257 

STORMA # of STORMA # of 
'04 

2.40 
6,254 
14,454 
77.12 

obs. '06 

132 
132 
132 
257 

3.60 
5,307 
18,978 
81.43 

obs. 

174 
174 
174 
257 

Output (kg/are) 1.68 97 1.56 60 2.40 45 
Price (per kg) 4,500 97 2,779 60 4,189 45 
Yield (!DR/are) 6,500 97 3,474 60 9,553 45 
Area coffee (are) 47.07 257 21.00 257 14.68 257 

Monetary values are real Indonesian Rupiahs with base year 2001 and use the provincial CPI 
for Palu provided by BPS. Output, price and yields are median values per year based on all 
farmers active in the particular crop. Local land units are measured in are. One are is equal 
to 100m2. 

Moreover, Table 4.2 demonstrates that increases in real incomes from cocoa 
between 2001 and 2006 are primarily due to increases in the scale of production 

62 An are comprises 100 square meters, i.e. 100 ares make up one hectare. 
63 The true difference in terms of outputs is likely to be even larger since only productive 

coffee plants were still left on the plots, while cocoa plants were sometimes not yet 
ready for full production. 
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(area under cultivation and output per are). In 2001, 115 out of the 257 house-
holds were engaged in cocoa cultivation while in 2006 already 174 households 
derived agricultural self-employed income from cocoa. Accordingly the average 
area of agricultural land devoted to cocoa cultivation increased by about 60 per-
cent. In addition, it is important to note that the growth in the area of cocoa mir-
rors the reduction in the area devoted to coffee production. Hence, we do not 
observe much change in the average area devoted to the production of cash 
crops or in the total area of arable land. Accordingly, we observe no difference 
in the area devoted to rice which is the main perennial crop in the study area. 
Furthermore, output of cocoa per are increased due to the circumstance that 
more cocoa trees reached its production stage. While price effects partly explain 
the increase in income from cocoa in the period 2001-2004, the price difference 
of cocoa between 2001 and 2006 is rather small and therefore does not explain 
much of the observed increase in cocoa income. 

One can decompose the increase in incomes of farmers working on perenni-
al crops into gains due to shifts from coffee to cocoa and increases in yields. 
Such decomposition suggests that about half of the increase in incomes is due to 
the shift of farmers from coffee to cocoa, while the other half is due to increases 
in yields in both coffee and cocoa. But the latter is likely to greatly overestimate 
the impact of improved agricultural productivity in the two crops. In the case of 
cocoa, much of the increase in yields is, as discussed above, due to the fact that 
households planted these cocoa trees in the early 2000s and they only started to 
yield the returns by the third round in 2006. Similarly, it is likely that the much 
reduced acreage in coffee was limited to the most productive plots so that the 
increase in yields is actually not primarily due to increases in agricultural prod-
uctivity. Moreover, this development seems not to be caused by improvements 
in the agricultural production technology. As shown in Table 4.1 the values of 
all three of our proxies (share of rice fields with technical irrigation systems, 
expenditures on fertilizer/pesticides and access to agricultural extension servic-
es) remain largely unchanged over the entire period. Thus this descriptive evi-
dence suggests that the primary driver of income growth for farmers with peren-
nial crops was due to the shift to cocoa. 

A closer look at the composition of incomes from agricultural self-employ-
ment reveals that rural households derive incomes mainly from crops with a mi-
nor part coming from other sources like livestock and gathering. 64 Moreover, 
households derive incomes from perennial and annual crops rather equally. 

64 The decline in incomes from gathering follows from the improvement in economic con-
ditions. Gathering forest products like rattan is time-intensive and dangerous. It is only 
done by households in
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While the income from annual crops, like rice and maize, reflects household pre-
ferences for food security, it becomes clear from Table 4.3 that particularly the 
growth in incomes from perennial crops helps in explaining the growth of agri-
cultural self-employment income with cocoa constituting about 85 percent of 
perennial crop income in 2004 and 2006 (2001: 58 percent). 

Table 4.3: Agricultural Diversification - Mean Incomes of Seif-employment 

Sector STORMA '01 STORMA'04 STORMA'06 
Livestock 6,190 3,350 5,026 
Gathering 10,527 4,249 2,931 
Cropping 44,752 46,549 60,048 
-Annual crops 21,859 18,588 26,146 
-Perennial Crops 22,892 27,961 33,901 

-Cocoa 13,278 24,280 28,307 
-Coffee 5,405 1,752 2,861 

N 257 257 257 
All values are monthly in per-capita terms and real Indonesian Rupiahs with base year 2001. 
Provincial CPis for Palu were provided by BPS. 

In contrast to agricultural incomes, non-agricultural incomes do not seem to 
have been affected much by the shift from coffee to cocoa and grew steadily in 
accordance with the growing national economy of the post-crisis period. As 
shown in Table 4.1 non-agricultural self-employed income nearly doubled be-
tween 2001 and 2006 and non-agricultural wage income increased by about 50 
percent in the same period. In this context, non-agricultural income has become 
the principal income source for several households in the region. The income 
source transition matrix in Table 4.4 shows that the number of households who 
receive more than half of their income from non-agricultural activities rose from 
41 to 54 between 2001 and 2006. Meanwhile, the number of households that 
generate most of their income from agriculture decreased from 209 to 189 .65 

65 Non-agricultural self-employment in the STORMA region consists mainly of small 
trading shops, restaurants (warung) and small-scale handicrafts. Wage employment in 
the non-agricultural sector is available in terms of work in the construction and public 
sector. 
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Table 4.4: Income Sector Transition Matrix 

STORMA2006 

Non-fann 

Agric. Self- Agricultural Self- Non-fann 
employed Wage employed Wage Mixed 

STORMA Starting #of Income #of Income #of Income #of Income #of Income #of 

2001 Income obs. obs. obs. obs. obs. obs. 

Agricultural 87,580 180 105,969 135 65,992 14 198,022 12 180,752 12 87,955 7 

Self-

employed 

Agricultural 52,744 29 76,603 17 52,292 4 423,417 I 81,924 4 72,583 3 

Wage 

Non-farm 178,477 16 153,616 6 0 243,471 5 142,350 5 0 

Self-

employed 

Non-fann 129,681 26 72,397 8 35,164 I 224,819 2 239,930 13 87,608 2 

Wage 

Mixed 163,616 6 120,554 4 0 195,338 1 0 72,661 1 

257 103,448 170 61,486 19 220,927 21 186,104 34 83,178 13 

Incomes are monthly, real Indonesian Rupiahs with base year 2001 and provincial CPI for Palu. 

Engagement in non-agricultural activities proved to be strongly beneficial. 
Table 4.4 shows that already in 2001 households with mainly non-agricultural 
self-employed incomes were best off, followed by non-agricultural wage, agri-
cultural self-employed and agricultural wage households. Moreover, the income 
gap between non-agricultural and agricultural households further broadened in 
the post-crisis period, when non-agricultural self-employed households' mean 
incomes rose by 23.8 percent, non-agricultural wage households' incomes by 
43.5 percent, agricultural self-employed households' incomes by 18.1 percent 
and agricultural wage households' incomes by 16.6 percent. 

Although engagement in non-agricultural activities seems to be highly re-
warding in order to raise incomes of rural households, gaining access to high-
productivity non-agricultural income sources strongly depends on a household's 
income and wealth situation. Dividing the 2001 household per capita incomes 
into quintiles, Table 4.5 shows that in particular households situated in the upper 
two quintiles receive incomes from non-agricultural sources. 
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Table 4.5: Income Quintile Statistics 

Quintile l Quintile2 Quintile 3 Quintile 4 Quintile 5 

2001 
Av. Total Per-capita income 01 13,364 40,006 67,362 108,628 249,039 

Share Agricultural Wage (AW) 01 .19 .19 .16 .11 .046 

Share Agricultural Self (AS) 0 l .70 .61 .72 .68 .63 

Share Non-farm Wage (NW) 01 .043 .11 .08 .17 .19 

Share Non-farm Self(NS) 01 .06 .08 .03 .03 .13 

# Households in AW 01 23 25 26 22 13 

# Households in AS 01 48 49 50 50 48 

# Households in NW 01 5 7 8 15 19 

# Households in NS 01 4 7 6 5 15 

2006 
Av. Total Per-capita income 06 23,769 51,381 75,717 130,600 320,400 

Share Agricultural Wage 06 .14 .16 .15 .11 .017 
Share Agricultural Self 06 .77 .69 .65 .63 .51 
Share Non-farm Wage 06 .08 .08 .11 .14 .26 

Share Non-farm Self06 .04 .04 .08 .11 .21 

# Households in AW 06 21 24 27 17 5 

# Households in AS 06 50 49 45 51 49 

# Households in NW 06 9 8 15 14 21 

# Households in NS 06 3 6 9 12 20 

N 52 52 51 51 51 

Note: Quintile classification is based on 2001 household per-capita income distribution. 

Quintile I refers to the poorest quintile. 

While the number of households engaged in some sort of non-agricultural 
activity increased across quintiles from 2001 to 2006, the share of income de-
rived from these sources is much higher for richer households and only in-
creased for households in the richest three quintiles. In contrast, given the in-
crease of average household incomes across all five quintiles, the share of agri-
cultural self-employed income increased remarkably for poorer households, de-
spite a higher number of poor households being engaged in non-agricultural ac-
tivities. Thus, the principal source of income growth observed between 2001 and 
2006 differs between initially poorer and richer households. Income growth 
among poor households can be primarily attributed to increases in agricultural 
self-employed income due to increases in crop output, shifting cultivation pat-
terns and favorable price developments, while richer households in addition 
seem to have benefited from strong increases in non-agricultural incomes. 
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4.4 Model and Results 
The primary focus of this paper is to investigate the impact of agricultural pro-
duction, in particular the decision to grow cocoa or coffee, and engagement in 
non-agricultural activities, more precisely non-farm self-employment, on in-
come levels and the growth of incomes in the post-crisis period. To achieve this 
we adopt a regression framework in which we control for other factors that 
might determine incomes in the region. 

In order to understand the determinants of incomes across households i 
( i = l, ... , N) and time t ( t = 1, ... , T) we adopt an econometric framework that 
links household per-capita income (Yit) to a source of income levels that is 
common to all households (8). Furthermore, incomes might be determined by a 
household specific set of variables (Xie) such as demographic characteristics, 
access to infrastructure, wealth level of households, cropping patterns or the 
economic sector of employment. The main focus of our analysis is on the effect 
of non-farm self-employment (NSE) and the planting of cocoa (Cocoa) and cof-
fee (Coffee). Although our data set collects very detailed information of a varie-
ty of household characteristics there might be additional factors that influence 
incomes which are specific to each household but that are largely unobserved to 
the researcher such as ability or motivation (0i)- The econometric specification 
of this model is represented in equation (4.1) in which we assume an error term 
that is household specific and time-varying. 

ln(Yit) = 8 + X[tfl + Y1NSEit + y2 Cocoait + y3 Coffeeit + 0i + Uit (4.1) 

Since it is very likely that the unobserved characteristics 0i are correlated with at 
least some of our control characteristics Xi and more importantly with our main 
variables of interest, NSEit, Cocoait and Coffeeit, the coefficients y1 , y2 and 
y3 might be biased. In order to address this endogeneity problem we make use 
of our panel structure and implement a Fixed-Effects specification that helps to 
eliminate the effect of0i on the other coefficients so that y1 , y2 and y3 can be 
estimated consistently (Baltagi, 2008). 

Secondly, we want to assess the impact of NSE, Cocoa and Coffee on per-
capita income growth for the post-crisis period. A natural way of doing so is an 
empirical growth model that allows for transitional dynamics (Mankiw, 1992). 
In this model growth rates for household i [ln(Yit) - In CYit-i)] are related to 
initial levels of income In CYit-i)- Similar to the static model above we assume 
that there is source of growth common to all households which we again denote 
by 8. Other sources of growth from t-1 to tare exogenous levels of our socio-
economic control variables X and our main variables NSE, Cocoa and Coffee, 



120 CASH CROP CHOICE AND INCOME DYNAMICS IN RURAL AREAS 

each observed at t-1. As in model (1) we allow the household specific unob-
served effect 0i to be correlated with the other regressors. 

Mindful of the numerous reasons why one should be careful in applying this 
framework given the theoretical and empirical assumptions implied by this 
model (Temple, 1999) our basic model is 

ln(Yit) - ln(Yit-1) = a ln(Yit-1) + o + X[tfJ + Y1 NSEit + Y2 Cocoait + 
y3 Coffeeit + 0i + uit (4.2) 

In contrast to our model in equation (4.1) using a Fixed Effects approach will 
provide an inconsistent estimate ofy1 , y2 and y3 from equation (4.2) due to the 
inclusion ofln (Yit-i) as regressor. To address the discussed econometric prob-
lems we use a Generalized Methods of Moments (GMM) estimator with a two-
step Windmeijer (2005) correction so that our estimates ofy1 , y2 and y3 are both 
consistent and efficient (Blundell and Bond, 1998). 

Before estimating equations ( 4.1) and ( 4.2) there are further empirical issues 
that require consideration. While we addressed endogeneity issues arising from 
X, NSE, Cocoa or Coffee being potentially correlated with the household-
specific unobserved effect 0i, there might be further endogeneity problems. In 
particular our main variables of interest, NSE, Cocoa and Coffee, might be cor-
related with the household specific and time-varying error component uit which 
might lead to biased causal estimates ofy1 , y2 and y3 . Such a correlation might 
stem from issues of reversed causality between the dependent variable and the 
NSE, Cocoa or Coffee variable. For instance, in our context it is likely that those 
households that achieve a high level of or growth in per-capita incomes are more 
likely to have the financial resources to be able to diversify into lucrative non-
farm self-employment opportunities. Likewise richer households might be better 
able to cope with periods of lower agricultural incomes and higher income risks 
when transiting from the production of coffee to cocoa. 

To address the issue of simultaneous causality we adopt an Instrumental Va-
riable (IV) approach to estimate equations (4.1) and (4.2). To instrument NSE, 
Cocoa and Coffee we use lagged values of these variables as instruments. Esti-
mation of equation (4.1) is done by 2SLS. In the GMM framework we include in 
addition the lagged differences of these values as recommended in Blundell and 
Bond (1998). Since the values of the endogenous variables are only providing 
moderate variation over time, we include additional instruments that we believe 
are exogenous to the income generating process. 

In the case of non-farm self-employment we make use of an important geo-
graphical feature of our study area that can be used to construct a suitable in-
strument for the panel regressions. All study villages are situated in one of the 
two valleys (Palolo and Kulawi valley) which extend up to 200km south of the 
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provincial capital Palu. Both valleys are connected with paved roads to Palu and 
for each of the villages Palu is by far the nearest city in the area. Palu itself 
comprises roughly 250,000 inhabitants and contains the main port in CS which 
is used to import commodities (durables) and to export cocoa and coffee primar-
ily to the USA. The distance to Palu matters for rural households mainly in that 
Palu offers a variety of non-agricultural employment opportunities. Therefore, 
households residing closer to the provincial capital are more likely to find or 
start non-agricultural activities. Thus, distance to Palu proxies the strength of 
spill-over effects from urban to rural areas. As found in Suryahadi et al. (2009) 
such spill-over effects are most likely to occur in the rural service sector which 
in our case is part of the non-agricultural sector. Once we control for asset pos-
session, education, demographic and location characteristics, as well as sector 
choice in our income regressions, we do not expect that distance to Palu (meas-
ured in travel time) exercises any direct influence on household incomes. Fur-
thermore, it is noteworthy that in our case distance to Palu varies on the house-
hold level since households usually first need to reach the nearest paved road 
(which varies from household to household even within a village) in order to get 
to the main road to Palu. 

With respect to our Cocoa and Coffee variables we use the lagged village 
level prices of cocoa and coffee as additional instruments. Obviously, the deci-
sion to grow cocoa depends on the price of cocoa as well as on the price diffe-
rential between cocoa and coffee. The prices of these two crops can reasonably 
be assumed to be exogenous to the households in our study region since produc-
tion of these crops in Central Sulawesi is too small to have an effect on the 
world market price of these products. Although we have household level data on 
farm gate prices for cocoa and coffee we instrument by the village level price in 
order to reduce the presence of measurement error in the price data. 

4.4.1 Basic Results 
Table 4.6 presents the results of our panel regressions ( 4.1 ), the determinants of 
per capita income levels, and ( 4.2), the determinants of per-capita income 
changes. The first and third column provide results for the case that NSE, Cocoa 
and Coffee are assumed to be exogenous determinants of the dependent variable 
while the second and fourth columns show the IV estimates when NSE, Cocoa 
and Coffee are instrumented as outlined above. All regressions include a com-
mon set of control variables X that are related to demographic characteristics 
(age and age2 of the household head, gender of the head, household size, number 
of men in the household and dependency ratio), engagement in a particular eco-
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nomic sector, household wealth variables (wealth in durable consumption and 
production assets, area of arable land) and infrastructure variables (access to 
electricity, distance to the next paved road, visit with an extension officer over 
the last year). 

Table 4. 6: Determinants of income and income growth 

Income Income Income Income 
Growth Growth 

FE FE-IV GMM GMM+ 
Controls (I) (II) (III) (IV) 
Age 0.046 0.016 0.019 0.012 
Age2 -0.001 -0.000 -0.000 -0.000 
Female Head -0.683* -0.063 -0.153 -0.169 
Education 0.001 0.024 0.014 0.020 
HH size -0.152*** -0.167*** -0.169*** -0.166*** 
Number of Men -0.067 0.063 -0.000 0.000 
Dependency ratio -0.148 -0.087 -0.083 -0.089 
Non-farm self. employment 0.870*** 0.841 *** 0.687** 0.599** 
Non-farm wage employment 0.887*** 0.810*** 0.629*** 0.625*** 
Agricultural self. employment 0.205 0.193 0.120 0.172 
Other 0.325 0.439 0.558 0.724 
Area owned 0.000 0.000 0.001 0.000 
Area cocoa 0.002*** 0.002*** 0.001 * 0.002** 
Area coffee 0.001 0.000 0.001 0.000 
Ln ( value of assets) -0.007 0.068*** 0.073*** 0.064** 
Access to electricity 0.35** 0.31 ** 0.24** 0.17** 
Distance to road -0.000 0.001 *** -0.000 -0.000 
Visits from extension officer -0.081 0.085 0.111 0.093 
Lagged dependent variable -0.860*** -0.771 *** 
N 771 514 257 257 
F-statistic 14.52 14.20 11.83 
Hansen test (p-value) 0.14 0.22 0.13 
All monetary values were included in real terms with base year 2001. Further controls in-
elude sub-district and time dummies. A common intercept is included. Significance levels: 
***/**/* denote 0.01, 0.05 and 0.1. Robust t-statistics used. 

Moreover, time and sub-district dummies were included.66 

66 In the discussion of our results we focus on the role of NSE, cocoa and coffee on the 
levels and growth of household per-capita income. The direction, magnitude and signi-
ficance levels of the control variables, X, are in line with what would be expected from 
economic theory or what is known from other empirical studies. In particular, the ef-
fects of the demographic variables, and the lagged dependent variable are similar to 
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The results show that a household's engagement in non-farm self-employ-
ment leads to increases in income levels of approximately 139 percent67 ( column 
1) compared to the reference category of agricultural wage employment. Like-
wise, non-farm self-employment seems to lead to higher income growth of about 
69 percent (column 3) compared to the reference category. Both coefficients are 
statistically significant at a one-percent level. When controlling for the potential 
endogeneity of NSE using an IV approach we find that the results do not change 
much. After instrumenting the effect of NSE on per-capita income levels de-
clines slightly to 132 percent while in the growth model we see that the effect of 
NSE on income growth is about 60 percent. Thus, in both cases we observe that 
engagement in non-farm self-employment seems to generate strong payoffs in 
terms of per-capita income levels and income growth during the post-crisis pe-
riod. Furthermore, the benefits seem to be similar for non-farm wage employ-
ment which also generates a high income premium. However, both forms of 
non-farm employment generate a sizable pay-off compared to agricultural self-
employment. 

With respect to the effect of cropping patterns on household incomes we 
find that growing cocoa boosts incomes by about 0.2 percent per are (column 1). 
Given that households had on average about 70 are under cocoa cultivation 
across 2001 and 2006 this effect implies that on average households were able to 
achieve approximately 14 percent higher incomes due to the cultivation of co-
coa, holding everything else constant. Moreover, ceteris paribus, an average 
household having planted all its two hectares with cocoa in 2006 would have 
had an about 40 percent higher income level. Similarly, households growing co-
coa were experiencing higher income growth throughout the period 2001 - 2006 
of a similar magnitude (column 3). The results in columns 2 and 4 are nearly 
identical to those in columns 1 and 3. Therefore, even in the IV set up we still 
find a substantial economic and statistically significant effect of cocoa on house-
hold incomes. In contrast to the growing of cocoa we find a positive but statisti-
cally insignificant effect of planting coffee. 

those found in other studies (e.g. Woolard and Klasen, 2005; Fields et al., 2003). The 
insignificant education coefficient is also not unusual. In fact,the sign of the education 
coefficient on rural incomes have even been found to be negative in some cases, e.g. 
Adams (1995) on the value of wheat, sugarcane, and rice production in Pakistan or Ro-
segrant and Evenson (1992) on total factor productivity in India. In our case, the corre-
lation of the education variable with non-agricultural activities and the value of assets, 
is likely to cause the coefficient to be statistically insignificant. 

67 Because the value ofy1 is relatively large the correct interpretation of the coefficient of 
a dummy variable in the log-normal model is obtained after using the exponential trans-
formation of ( exp(0.87
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4.4.2 Robustness Checks 
Table 4.7 shows the results of a series of robustness checks designed to assess 
whether changes in model specification, estimation, or sample affect the core 
results. Since the coefficient on our coffee variable is very close to zero and not 
statistically distinguishable from zero in all of these specifications we decided to 
not report the coefficient of coffee here in this table (but it is available on re-
quest). Row (0) repeats the results from our preferred specification (Table 4.6, 
columns 2 and 4). Row (1) explores how sensitive results are to the influence of 
outliers. In particular, the GMM estimates might be vulnerable to the influence 
of outliers because the optimal weighting matrix that underpins them is a func-
tion of fourth moments (Baum et al., 2003). We address this concern by trim-
ming our sample such that we drop the top and bottom 1 percent of observations 
of income growth in the period 2001 - 2006. Doing so does not have a large ef-
fect on our estimates. 

Table 4. 7: Selected robustness checks on basic results 

(0) 
(I) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

Specification 
Basic results 
1 % trim of dependent variables 
Additional controls 
Village fixed effects 
Instrumenting value of assets 
Excluding value of assets 
Instrumenting infrastructure 
Excluding infrastructure 
Random effects IV estimator 

Income 
Non-farm Area of 
self. emp. cocoa 
(I) (II) 
0.841 *** 0.002*** 
0.840*** 0.002*** 
0.830*** 0.002*** 
0.802*** 0.002*** 
0.897*** 0.002*** 
0.993*** 0.002*** 
0.907*** 0.003*** 
0.786*** 0.003*** 
0.832*** 0.003*** 

Income Growth 
Non-farm Area of 
self. emp. cocoa 
(III) (IV) 
0.599** 0.002*** 
0.738*** 0.002** 
0.673*** 0.002** 
0.574*** 0.002** 
0.533*** 0.002** 
0.607*** 0.002*** 
0.476*** 0.002** 
0.576*** 0.002*** 
-

(9) First difference estimator 0.723*** 0.003*** -

The Basic results specification (0) repeats the results from columns (II) and (IV) from Table 
4.5. Specifications (1) to (9) are reported. against specification (0). This means that each row 
reports results applying exactly only one change compared to the basic specification. Signi-
ficance levels:***/**/* denote 0.01, 0.05 and 0.1. 

In row (2) we test whether our results are robust to the inclusion of addition-
al covariates. More specifically, we include the share of irrigated rice fields, the 
usage of pesticides, taking part in formal or informal credit groups and reception 
of remittances. Again the obtained results are very similar to those from the 
main specification. Similarly, results do not change much when we use village 
fixed effects instead of sub-district fixed effects (row (3)). 
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Next, we consider the impact of treating the value of durable consumptive 
and productive assets a household possess as endogenous to the income generat-
ing process (row (4)). Similar to the instrumentation of NSE and cocoa we use 
lagged values of the variable. In addition, we use an external instrument which 
measures the value of assets brought into marriage of the household head by 
husband and spouse. When we do so, results from the first stage F statistic indi-
cate that we have strong instruments. Likewise, the p-value from the Hansen J 
test indicates that instruments used in the model fulfill the necessary exclusion 
restrictions. Again, the results do not change in a substantial way. Row (5) re-
ports results when we run a sort of reduced form regression by excluding the 
value of assets from the regressions. As before, the main results seem to be ro-
bust to a change in the specification. 

Row (6) reports results when taking into account that the three infrastructure 
variables, access to electricity, distance to next paved road and access to agricul-
tural extension officers might be endogenous. We instrument by using lagged 
values of these variables. In contrast, in row (7) we adopt again a reduced form 
regression framework by excluding all three variables compared to the basic 
specification. In both cases the results seem not be sensitive to the potential en-
dogeneity of these control variables. 

To estimate equation (4.1) we adopted a household fixed effects framework 
that allows the covariates to be correlated with the unobserved effect 0i. How-
ever, if 0i are uncorrelated with NSE or cocoa then a Random Effects (RE) spe-
cification might provide more efficient estimates since it draws both on within-
and between-household variation. Results for estimating equation (4.1) with a 
RE estimator while still instrumenting NSE and cocoa (Row (8)) gives roughly 
the same results as with the FE approach and therefore do not change the main 
conclusions of the paper. Moreover, the specific Hausman test suggests that the 
random effects assumption is not valid. A further alternative to estimate equa-
tion (4.1) when allowing 0i to be correlated with NSE or cocoa is to eliminate 0i 
by taking first differences (FD) instead of demeaning each variable by its house-
hold specific period average as implied by the FE approach. In a static model 
such as in equation ( 4.1) FE is typically preferred over FD since FE can have 
less bias as N goes to infinity. Moreover, the FE estimator is more efficient un-
der the assumption that the error term uit is serially uncorrelated. However, if 
the uitfollows a random walk the FD estimator is more efficient (Wooldridge, 
2006). As before the results (row (9)) do not change much compared to the main 
specification when estimation is done by using an FD estimator. 68 

68 As further robustness check we run the regressions when using adult equivalent in-
comes instead of per ded in 
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4.5 Extension 
In a last step we explore to what extent the findings obtained from our study re-
gion can be generalized to a larger geographical setting covering substantial 
parts of rural Indonesia. To do this we compare our results to those obtained 
from large national household surveys called SUSENAS. SUSENAS is con-
ducted by the Indonesian National Statistical Office (BPS) and covers more than 
I 00,000 households annually. Moreover, SUSENAS is Indonesia's principal 
source for official poverty, consumption, income, and education statistics. For 
our analysis we make use of the 2002 and 2005 rounds of SUSENAS which are 
the latest two rounds for which a detailed income and consumption module is 
available. 

Unfortunately, SUSENAS does not capture information on several of the 
covariates that we used in the previous analysis, e.g. infrastructure variables, 
value of household assets, and detailed income data from agricultural sources. In 
particular, SUSENAS does not contain data on type of crops planted, quantity 
harvested and respective output prices, but simply asks households about their 
income from agriculture in the respective year. Likewise, the SUSENAS 2002 
and 2005 rounds are cross-sectional data so that we cannot apply any of the pre-
vious panel techniques. Given this restriction our analysis rests on comparing 
descriptive but not causal estimates between our study region and other areas of 
Indonesia. More specifically, we rely on simple cross-sectional OLS regressions 
using the same set of explanatory variables on our and the SUSENAS data. 

In a first step we assess whether households from the study region are simi-
lar to households in other regions in Indonesia. In order to compare households 
we need to guarantee that variables are measured in the same or similar way. 
The main difference between variables that are available in STORMA and SU-
SENAS is found to be in the total household income data. Total household in-
come in SUSENAS contains imputations for rent and housing. Since the exact 
imputation procedure has not been published by BPS and moreover such an im-
putation can easily lead to merely adding additional noise to the income variable 
we subtract this imputed income from the total household income variable in 
SUSENAS. 

(Deaton and Zaidi, 2002). Again our results on NSE and cocoa didn't change much 
compared to the presented specifications. Given that we include a variety of demo-
graphic controls in our main specification the results should in general not be affected 
very strongly by using per-capita income instead of some sort of adult equivalence 
scale. 
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In addition, we decided to drop households in the three highest income de-
ciles from the SUSENAS data set. This procedure is motivated by two aspects. 
Villages in the STORMA area are comparatively small and are situated in rather 
remote areas. These villages therefore are far from becoming classified as urban 
areas within the next decades. In contrast, households in SUSENAS classified as 
rural are sometimes on the edge of becoming classified as urban as soon as the 
next census will provide BPS with a new sampling frame. Since urban areas in 
Indonesia are much richer than rural areas, we expect more populous villages to 
be richer than villages with a small number of inhabitants. Therefore, we would 
expect that most of the richer households in the rural SUSENAS sample are lo-
cated in larger villages. In addition, when comparing demographic and socio-
economic characteristics of the households in STORMA and SUSENAS we find 
that the samples for the two different data sources compare very well, when re-
stricting the SUSENAS sample to households within the 1-7 deciles (See Table 
A2 for the descriptive statistics).69 

Moreover, we find that STORMA households compare favorably with rural 
households in Indonesia except to those residing on Java. Rural Javanese 
households tend to have lower household sizes, lower educational attainments, 
but a much higher share of total income coming from non-agricultural sources 
than the rest of rural Indonesia which might be due to the much higher degree of 
urbanization and the higher population density on the island. Moreover, agricul-
tural self-employment is much less important on Java compared to the rest of 
Indonesia. In contrast, agricultural wage labor on Java seems to play a much 
more important role than in the rest of rural Indonesia, which might be due to 
larger farm sizes and the existence of large agricultural estates. In consequence, 
we drop households from rural Java from the subsequent analysis. However, the 
later results are robust to including Java in the analysis. 

Bearing in mind the limitations of the final SUSENAS data set we estimate 
OLS regressions with household per capita income in logs as dependent varia-
ble. The regression coefficients can be interpreted similar to those in a simple 
Mincerian earnings regression. Table 4.8 shows the respective results for the 
2001 round of our data set and the 2002 round for different regional aggregates 
using SUSENAS. Results for our 2004 and 2006 rounds as well as results from 
the SUSENAS 2005 round are provided in Table A3 in the appendix. 

69 Our decision was derived from comparisons based on per-capita income, engagement in 
the four economic sectors and household size. However, the main results are robust to 
using the full sample from SUSENAS or choosing different cut-off points (60, 80 or 90 
percent). Furthermore, Table A2 presents statistics for the 2001 STORMA and the 2002 
SUSENAS round. Descriptive results for the other survey rounds lead to the same con-
clusions. These additio . 
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Table 4.8: Regional OLS Regressions - Comparison 

LN{INCOME PER CAPITA} 
STORMA SUSENAS SUSENAS SUSENAS SUSENAS 
2001 2002 2002 2002 2002 

Rural Rural Rural Rural 
Central Sulawesi Indonesia Indonesia 
Sulawesi minus Java 

Sex .124 .034 .058** .074*** .076*** 
Age .017 -.003 -.001 .004*** .004*** 
Age2 .000 .004 .002 -.003* -.004*** 
Max Education .033 .018*** .013*** .010*** .011 *** 
HH Size -.102** -.073*** -.068*** -.072*** -.070*** 
Dependency Ratio -.230* -.009 -.040*** -.053*** -.050*** 
Number of Men -.059 .036 .024* .015*** .013*** 
Non-farm 
self-employed .697* .180*** .132*** .134*** .144*** 
Non-farm wage .875*** .142** .062** .097*** .111 *** 
Agricultural 
self-employed .465* -.015 -.055** -.054*** -.020*** 
Mixed 1.237*** .198*** .119** .099*** .114*** 
Constant 10.541 *** 11.847*** 11.947*** 11.771*** 12.013*** 
N 257 523 2,342 10,729 17,535 
Adj. R-s9uared .11 .30 .35 .42 .38 

Comparing OLS estimates of SUSENAS with STORMA shows that the 
coefficients on most covariates are very similar. Key determinants of the income 
generating process are in both data sets a subset of the household characteristics, 
in particular household size and composition and the education levels70 , all of 
which are statistically significant and take signs as expected from economic 
theory. Most importantly, we observe that in other areas of Indonesia house-
holds that are predominantly engaged in the non-farm sector seem to do much 
better than households who derive most of their incomes from the agricultural 
sector. This observation is in line with our previous findings. Therefore, it seems 

70 Since common findings suggests that better educated households are wealthier and that 
wealthier households obtain higher education levels, we think that the large magnitude 
in the education coefficient rather reflects the incorporation of direct and indirect effects 
of education on per-capita income levels. Including the value of assets as control varia-
ble in the STORMA regressions strongly reduced the magnitude of the education coef-
ficient. Therefore, provided the same or at least similar underlying income generating 
process between STORMA and SUSENAS, results from SUSENAS for higher regional 
aggregates therefore seem to overstate the direct effect of education on income. 
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as if roughly the same functional relationship seems to exist in most of rural In-
donesia except Java. 71 

However, there are some noteworthy differences between our results and 
those from SUSENAS. The coefficients on agricultural self-employment turn 
negative and statistically significant for the different regional SUSENAS aggre-
gates. In particular, when considering regional aggregates that go beyond Cen-
tral Sulawesi the coefficients increases in magnitude while still being negative. 
What can be seen at the same time is that the magnitudes of non-farm employ-
ment coefficients also decline. This interesting difference might be due to the 
fact that agricultural wage labor is better paid for in other parts of rural Indone-
sia. Particularly on rubber and palm oil plantations it is likely that higher agri-
cultural wages can be earned compared to small-scale plantations that prevail in 
CS. 

4.6 Conclusion 
Drawing on a new household panel data set for Central Sulawesi collected in the 
years 200 I, 2004 and 2006 we find that both, the growth in and the level of rural 
incomes in the post-crisis period, can be explained by a common set of factors. 

Firstly, in the wake of the general recovery of the Indonesian economy, non-
agricultural household incomes increased constantly over the considered period 
of time. While we observe that more and more households derive part of their 
incomes from this sector, significant entrance barriers for poorer households to 
become engaged in profitable non-agricultural activities remain. 

Secondly, we find that incomes from agriculture still constitute the financial 
backbone of rural households across the entire income distribution. Moreover, in 
contrast to the majority of the existing literature on rural Indonesia, we observe 
even strongly growing incomes from agricultural production which contributed 
to the observed increases in total household incomes. Consequently, the princip-
al source of income growth between 200 I and 2006 differs between initially 
poor and rich households. Income growth among poor households can be pri-
marily attributed to increases in agricultural self-employed income while richer 
households in addition benefited from strong increases in non-agricultural in-
comes. 

71 In the regional SUSENAS specifications we observe that the significance level of a va-
riety of covariates improves, when going to higher regional aggregates. This points to 
the circumstance that sample size issues are responsible for the observed differences in 
significance levels bet
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Investigating the reasons behind the unexpected high growth rate in agricul-
tural incomes, we show that incomes from agriculture increased due to a shift in 
cropping patterns, particularly cash crops, in our case from coffee to cocoa. 
Higher output volumes and more favorable commodity prices for cocoa than 
coffee help to explain most of the increase in agricultural incomes. The change 
from coffee to cocoa instructively shows how switching cropping patterns can 
be a crucial strategy in order to achieve income growth particularly for the poor-
er section of the rural population. Moreover, it shows that the observed increases 
in the value of agricultural production at the regional level in Indonesia can part-
ly be explained by local innovations and experimentation in the choice of crops, 
and not only by forest clearing, increases in world commodity prices or increas-
es in production efficiency. The results presented above are robust to various 
econometric specifications. 

In a further step we examine whether results from STORMA hold lessons 
for a larger regional context. Extending our previous investigations to the na-
tional level by analyzing data from SUSENAS, we find the following: (a) The 
basic income relationships obtained from STORMA can be found all over rural 
Indonesia, the exception being rural Java which depicts a much larger share of 
non-agricultural income sources than the other areas in Indonesia. (b) One im-
portant difference between STORMA and SUSENAS concerns the role of the 
agricultural self-employed sector. While this sector has been an important ele-
ment towards income growth in the STORMA area, its effect on incomes seems 
to be smaller in other parts of rural Indonesia. 

While we are confident about our main findings, we should also need point 
to limitations of our assessment. The comparatively small sample size in the 
STORMA data set affects the standard errors of the estimated regression coeffi-
cients which makes the evaluation of significance levels sometimes difficult. 
Moreover, since the panel data set was collected between 2001 and 2006, only a 
later part of the transformation process from coffee to cocoa production could be 
observed. Therefore, the effect of switching from coffee to cocoa is likely to 
represent only a partial effect. For instance, higher incomes from cocoa than cof-
fee could have lifted the capital constraint of households already before 2001 
which then enabled them to engage in non-agricultural activities. 

Additionally, the generalization of our findings to other rural areas in Indo-
nesia is constrained by data availability issues in SUSENAS. Since SUSENAS 
does not allow to: a.) decompose agricultural self-employed income into its sub-
components (perennial crops, annual crops, livestock income, etc.) and b.) know 
the specific type of crops a household grows, the scope and potential for improv-
ing cropping patterns in other areas of rural Indonesia is difficult to assess. 
However, other examples from Indonesia's recent history, e.g. the large shift to 
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rubber and palm oil production, seem to underscore the relevance and scope for 
improving rural incomes by local innovations related to the change in cash crop 
patterns. 
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Table Al.I: Gender Gae,. Hours Worked and Child Care in Cross-Countz. Come,artson 

_.i:,. 

Norway Australia Korea Seain UK Singaeore Mexico 

Ranking by development indicator 
HDI rank 2010 (out of 169 countries) I 2 12 20 26 27 56 

GNI per capita (PPP 2008 $) 58,810 38,692 29.518 29,661 35,087 48,893 13,971 

Ranking by gender equality indicator 
GJI rank 2008 (of 169) 5 18 20 14 32 IO 68 

GEM rank 2009 (of 109) 1 7 61 11 15 16 39 

GGG rank 2010 (of 134) 2 23 104 11 15 56 91 

Average rank of three gender indicators 2.67 16 61.7 12 20.7 27.3 66 

Gender sub-indicators - ratio female to male 
Population with at least secondary education (25 or older) 1.00 .98 .87 .94 1.01 .88 .91 

Tertiary enrollment rate 1.62 1.30 .69 1.24 1.40 .98 

Labor force participation rate .94 .85 .73 .77 .84 .74 .55 

Wage equality for similar work .75 .67 .52 .52 .67 .80 .54 

Estimated earned income 1.00 .72 .52 .55 .71 .86 .42 

Legislators, senior officials, and managers .46 .58 .11 .48 .53 .46 .44 

Professional and technical workers 1.06 1.16 .69 .98 .90 .82 .70 

Seats in parliament .66 .38 .17 .58 .28 .31 .36 

Time spent in housework 1.48 1.81 5.05 2.75 1.82 3.31 

Hours worked {2010 data) 
Average annual hours worked per worker 1,414 1,686 2,193 1,663 1,647 1,866 

Average weekly hours (mainjob, age 25-54) 35.8 38.0 47.0 38.9 38.l 44.2 

Early childhood education and care 
Enrolment rates 4 years and under (% of !hose aged 3 and 4 years. 2007) 91.8 32.2 27.3 125.9 89.9 60.4 

Pre-primary education expenditure {annual PPP USO per student. 2006) 5,625 4,252 3,393 5,372 7,335 1.978 Ii Share of eublic exeenditure on ere-erimary education (age> 3 years, 2006) .91 .63 .46 .86 .93 .83 

Sources: WEF 2010: UNDP 2004. 2009. 2010: OECD 2009, 201 I. 
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Table Al.2: Determinants of Labor Force Participation by Sex "C 

"C 
tT1 z 

Deeendent Variable: Working {yes/no) C x 
Wives Husbands tTl 

"' "' Log!t FE-Logit Logit FE-Logit > -< 
Age 20-24 -1.72*** -1.63*** -.006 -.133 

Age 25-29 -1.04*** -.783*** -.320** -1.08*** 

Age 30-34 -.529*** -.420*** .0001 -.399** 

Age 40-44 .085 .107 -.274*** .252* 

Age 45-49 -.146* -.148 -.419*** .530** 

Age 50-54 -.548*** -.955*** -.569*** .772** 

Age 55-59 -1.14*** .459 

Age 60-64 -1.88*** -.638 

Years of schooling -.031 *** .065*** 

N of sons age 0-14 -.173*** -.069 .285*** .072 

N of daughters age 0-14 -.183*** -.012 .186** .451 *** 

N of sons age 15-30 (econ. dep.) .089 -.051 .236*** .245** 

N of daughters age 15-30 (econ. dep.) .061 .040 .211*** .287*** 

N of old females .496*** .416*** -.047 -.177 

N of old males .216 .047 -.355* .069 

Log likelihood -16,739 -5,076 -6,929 -2,292 

Observations 25,461 13,423 25,214 6,788 

Individuals 4,031 1,717 4,006 963 
Notes: All specifications Include dummies for years of survey. Simple logit estimations adltionally include a constant, 
province dummies and standanl error.; are corrected for clustering of observations. 
• • • 1• • /* indicate a parameter estimate is significant at the I %/5%/10% level. respectively. Data: KLIPS 1998-2008. I:::; 
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Table Al.3: Robustness Checks 

w 
I°' 

Deeendent Variable: Life Satisfaction 
Wife Husband 

Ref lndiv Wage/Non- Subjetive Ref lndiv Wage/Non- Subjetlve 
unemel earnlnss wage health unemel earnings wage health 

(l) (2) (3) (4) (5) (6) (7) (8) 

Family 
Log per-capita income .194*** .184*** .172*** .198*** .196*** .134*** 

Log of own earnings .050* .183*** 
Log of partner's earnings .124*** .063** 
Log of regional per-capita income -.699*** -.664*** -.695*** -1.18*** -.591 ... -.666*** -.580*** -1.02*** 
Own house .296*** .271 ••• .293*** .436*** .312*** .308*** .306*** .329*** 
N of old females .071 -.028 .064 .330 .001 -.090 -.006 -.128 
N of old males -.493*** -.447** -.502*** -.297 -.479*** -.452** -.472*** -.174 

N of sons age 0-14 -.148** -.199*** -.142** -.230** -.060 -.073 -.044 -.144 
N of daughters age 0-14 -.098 -.147** -.107 .Ill -.140** -.168** -.132** -.001 
N of sons age 15-30 (econ. dep.) -.013 -.021 .001 -.142 -.046 -.064 -.033 -.239** 
N of daughters age 15-30 (econ. dep.) -.127** -.168*** -.125** -.043 -.090 -.152** -.094 .008 
Own subjeclive health .470*** .524*** 

Partner's subjective health .223*** .216*** 

Ow,1 working hours 
Hours 1-30 .114 -.276** .109 .694*** -.080 .509*** 
Hours 31-40 .173 -.137 -.022 .937*** .184 .639*** 

Hours 41-50 .130 -.134 -.087 1.02*** .233 .640*** 
Hours 51-60 .138 -.218 -.060 .919*** .146 .537*** 
Hours 60+ .165 -.112 -.171 .992*** .207 .586*** 

Own working hours by job type 
Hours 1-30 wage -.086 .661 *** 

Hours 31-40 wage -.051 I.OJ*** 

Hours 41-50 wage -.005 1.02*** 

Hours 51-60 wage -.098 .931 ••• 

Hours 60+ wage -.094 1.01 ••• 
Hours 1-30 non-wage -.184 .524*** 
Hours 31-40 non-wage -.150 .619*** 

1~ Hours 41-50 non-wage -.323*** .834*** 

Hours 51-60 non-wage -.150 .710*** ~ 
Hours 60+ non-wage -.041 .780*** 0 x 
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> 
"" Own other occupation "" ~ Housewife/man .257· 1.23**• c:, 

Retired .715 .48t+ >< 
Ill -.128 .016 m 

"' Other -.045 .044 "' > Partner's working hours -< 
Hours 1-30 _531 ••· -.045 .580' .. .253 -.267' -.049 
Hours 31-40 . 765* .. .208 .887' .. .366 .. -.137 .042 
Hours 41-50 .s29••• .243 .936*** .330** -.148 .042 
Hours 51-60 .727' .. .166 _779••· .383 .. -.087 .013 
Hours 60+ .1s9••• .252 .858*** .211 -.240 -.116 
Partner's working hours by Job type 
Hours 1-30 wage .soo••• -.047 
Hours 31-40 wage .792*** .016 
Hours 41-50 wage .790* .. .026 
Hours 51-60 wage .703* .. .060 
Hours 60+ wage .772*** -.150 
Hours 1-30 non-wage .389*** -.280** 
Hours 31-40 non-wage _445••· -.082 
Hours 41-50 non-wage .705*** -.238** 
Hours 51-60 non-wage .550*** -.119 
Hours 60+ non-wage .613*** -.180** 
Partner other occupation 
Housewife/man .850** .412••· 
Retired .233 t.08** 
Ill -.Oil -.211 
Other -.024 .137 
Log likelihood -11,941 -10.321 -12,209 -4.211 -12.039 -10.238 -12.181 -4,183 
Observations 33.034 28,376 33,779 11.701 33,785 28.688 34.162 11,655 
Individuals 13.271 10,444 13,634 1.153 13.335 10,329 13,542 1,174 
Clusters 3,185 2,950 3,227 2,023 3,207 2,929 3,226 2,011 
Notes: BUC ordered-logtt Pstlmallon. All spKificallon.-. lncludP control variables for household head and spouse a.o;. WPII as dunurue.c;. for year of .s11rvPy. 

•••,.,,.•r· 1nc11cate a parameter estimate is stgnlfkant at the 19&'5%110% level respectJvely. 

I -t.,.) 
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Table Al.4: Joint Haee,Jness and Occue,atlon Interactions 
Individual Life 

Dependent Variable: Joint Couele Life Satisfaction Satisfaction 
Standard lndiv. Occup. 
model earnings Interact Wife Husband 

(I) (2) {3) (4) (5) 
Family 
Log per-capita income .118*** .121*** .058*** .os9••• 
Log earnings husband .091 ••• 
Log earnings wife .032*** 
Log of regional per-capita income -.340*** -.345*** -.339*** -. 197*** -.149*** 
Own house .166*'' .157"* .168**' .078**• .089*** 
N of old females .026 -.026 .019 -.139"* .001 
N of old males -.259**' -.248*'* -.257*'* .058*'* -.122*" 
N of sons age 0-14 -.048" -.077*** -.052** -.037** -.017 
N of daughters age 0-14 -.056** -.082*** -.054" -.028' -.032** 
N of sons age 15-30 (econ. dep.) -.013 -.030 -.015 -.005 -.012 
N of daughters age 15-30 (econ. dep.) -.064" -.100**' -.063*' -.040*** -.026* 
Wife's working hours 
Hours 1-30 -.064** -.154*** 
Hours 31-40 -.019 -.068 
Hours 41-50 -.035 -.084 
Hours 51-60 -.020 -.075 
Hours 60+ -.052' -.094 
Husband's working hours 
Hours 1-30 _359••· .014 
Hours 31-40 .496'** .156** 
Hours 41-50 .539*** .186*** 
Hours 51-60 .486*** .144** 
Hours 60+ .527*'* .185*** 
Own occupation 
Housewife/man -.034 -.066 
Part-lime .180 -.295* 
Full-time .132 .068 
Over-time (Reference) (Reference) 
Other (incl. unemployed) -.37 4 ••• -.274** 
Occupation interactions 
Househusb*Housewife .264 .203 .369 
Househusb*Partwife .500 .316 .284 
Househusb*Fullwife -.202 -.281 • .221 
Househusb*Overwife -.J 13 .031 .132 
Househusb*Otherwife -.210 .526 
Parthusb*Housewife -.049 .120•• .384** 
Parthusb*Partwife -.251 *** -.211 .293* 
Parthusb*Fullwife -.151 '* -.104 .334** 
Parthusb*Overwife -.074 .068 .353** 
Parthusb *Otherwife -.194 .309** .193 
Fullhusb*Housewife .031 .153*** .088 
Fuilhusb'Partwife -.029 -.108 .066 
Fullhusb'Fullwife .038 -.016 .086 
Fullhusb*Overwife .061 .122••· .092 
Fullhusb*Otherwife -.008 .368*** .025 
Overhusb*Housewife (Reference) .153*** .157*** 
Overhusb*Partwife -.058 -.099 .091 •• 
Overhusb'Fullwife -.059* -.067 .107'** 
Overhusb*Overwife -.014 .086** .121 ••· 
Overhusb*Otherwife .029 .408*** .102•· 
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Otherhusb*Housewife -.475*** ·.114** .120 
Otherhusb*Partwife -.319*** -.166 .107 
Otherhusb*Fullwife ·.355'** ·.209*** .177 
Otherhusb*Overwife . .494••· ·.176*** .115 
Otherhusb*Otherwife -.504*** .092 -.0002 
Log llkellhood -31,316 -27,018 -31,315 -18,602 -18,615 
Observations 24,613 21,615 24.613 24,740 24,695 
Individuals 3,992 3,912 3,992 3,994 3,985 
Notes: Linear flxed~effects estimations. All specifications include a constant. control variables for household head and spouse as well as dummies 
for year of survey. •••r•t• Indicate a parameter estimate Is significant at the 1%/5%/10% level respectively. Reference category for working 
hours in (1) and (2): 0 hours per wtek (not working). Referencf! occupation combination in (3): Husband works overtime & \VOtnan ls houSE!wife. 
Data: KLIPS 1998-2008. 
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Appendix Essay 2 
Table A2. l: Effect of First Marriafi.e on Life Satisfaction 

Females Males 
Ologit BUC FF FE-OLS Ologit BUC FF FE-OLS 

(I) (2) (3) (4) (5) (6) (7) (8) 

Trans/tJon to mar 
Leads 
3-4 years hence .296** .189 .125 .054 -.042 -.290* -.159 -.077* 

2-3 years hence .194* .091 -.054 .023 .195* .045 .072 .019 

1-2 years hence .160 .049 -.092 .007 .172 .003 .079 .008 

Within next year .170* -.074 -.180 -.012 .195** .ll5 .059 .028 

Lags 
0-1 years 1.30*** 1.03*** .989*** .264*** 1.55*** 1.33*** 1.34*** .332"** 

1-2 years .573*** .509** .377** . 138*** .690*'* .529*** .450*** .121 ••• 

2-3 years .091 .093 .039 .025 .703*** .497*** .414** .120*** 

3-4 years -.Oil -.076 -.194 -.007 .791 ... .691 *** .684'** .168*** 

4-5 years -.022 -.032 -.183 -.004 .707*** .679*'* .599*** .162*** 

5 or more years .088 -.045 -.117 -.001 .800*"'* . 831 ... .724 ... .197*** 

0th mar stat 
Other married .195** -.688** -.915*** -.186*** .503*"'* .125 .059 .037 

Sepernted -.804*** -1.39*** -1.52*** -.403*** -.644*** -.899** -.722** -.227*** 
Divorced -.481 ••• -.880*** -1.04*** -.232*** -.513*** -.862*** -.749*** -.219*** 
Widowed .006 -.605* -.719** -.174** -.099 -.890*" -1.30*** -.234 ** 

Individual 
Years schooling .122*** .048** .046**" .Oil*** .129*** .022 .032* .004 

Working .300*** .330*** .334*** .090*** .518*** .502*** .454 *** .132*** 

Housewife .541 *** .352*** .324*** .097*** -.048 .070 .056 -.001 

Retired .629*** .486*** .405*** .131 ... .240** .038 -.004 .013 

Illness -.122 -.019 -.019 -.Ol! -.507**" -.407*** -.488·** -.128·•• 

In education .556*** .532*** .538*** .140*** .600*** .291 ... .258*** .082••• 

Unemployed -.516*** -.259** -.287** -.093*** -.688*** -.489*** -.482**"' -.155*** 

Household 
Log hhpci .349*** .167*** .163**" .049*** .316*"* .162*** .[64*'* .048*** 

Log regpci -.783*** -.686*** -.783*** -.202*** -.552*** -.524'** -.656*'* -.159*** 

Own house .030*** .344*** .327*** .089*** .584*** .322'** .290*"'* .083*** 

HH Size .0001 -.009 -.014 .0004 .034** .039 .033 .013** 

Head .435*** .466*** .461 ... .139*** .414*"* .516*** .434••· .149*'* 

Spouse .439*** .371 •• .378*** .099*** .428 .776 .201 .197* 

No of child 0-14 -.017 -.015 .006 -.006 .006 -.032 -.013 -.008 

No of child I 5-30 -.060** -.047 -.047 -.014* -.002 -.029 -.031 -.008 

No of old females .041 .048 .040 .005 -.033 -.020 -.032 -.010 

No of old males -.143** -.093 -.055 -.031 -.203*** -.358*** -.344'** -.088*** 
Log likelihood -42,463 -22,902 -17,353 -41.128 -21,810 -16,430 

Observations 45,049 63,907 41,947 45,049 43,953 61,583 40.482 43,953 

Individuals 29,024 5,170 5,923 27,372 5,274 6.087 
Clusters 5,923 5,231 6,087 5,324 
Notes: All regressions include 5-year-age-cohorts. 14 re.gional and 10 yP-ar dummies. Pooled cross-sectional orderere1:l Jogit speclftcatlons in (1) and (5) 
include age and age2 instead of age cohorts. TI1ese speciflcalions' standard errors were conected for clustering of observations. • ** /'" */* indicate a 
parameter esttmate is slp;n1flcam at the 1 %/5o/dl0% level, Reference is never maiTiecl and in other occupatlons. Data: KLIPS 1998-2008. 



Table A2.2: Effect of Working Days Reduction on Different Satisfaction Measures 
Females Males 

Life Satisfation Hours Satisfaction Job Satisfaction Life Satlsfatlon Hours Satisfaction Job Sa1lsfaction 
(I) (2) (3) (4) (5) (6) 

O1her five-day -.041* .134*** .029 .014 .129*** .029* 

Below five day -.050 .063* -.041 -.065*** -.015 -.098*** 

Leads 
3-4 years hence -.067 -.090 .057 .020 -.005 .002 
2-3 years hence -.041 -.030 .082 .034 .032 -.030 

1-2 years hence -.118** -.031 .012 .019 .112*** .041 

Wiihin the next year -.092 -.011 .109* .031 .130*** .067* 

Lags 
0-1 years -.051 -.032 -.006 .060* .324*** .113*** 

1-2 years -.024 .041 .050 .012 .280*** .103*** 

2-3 years .039 .018 .101 .067* .255*** .115*** 

3-4 years -.009 .095 .092 .069 .272*** .161••· 

4-5 years -.067 .058 .081 .061 .I 95 .. * .210* .. 

5 or more years -.051 -.083 -.104 .005 .245*** .235*** 

Observations 11.046 11,054 9.725 24,923 24,975 21.760 

Individuals 2,156 2,156 2.133 3,902 3,902 3,865 
Notes: Lluear fixed-offects eslima1or. Other comrol variables iuclude 5-year-age-cohorts. dummies for household head and spruse, yoars of s<0hooling, household size. number of young (0-14 
years) and old (15-30 years) C'hiJdren in the househokl. dummies for mari1al status, log per-capila household incomP, log of own earnings. log per-capita regional income, house ownership, 14 
regional dummies. JO y•,ar dununies, 10 occup.,lion and 16 indnst,y dummies. "'/'*/• indtcale a parameter .,,ti mate Is significant at th• I %/5%/10% level. Data: KLIPS 1998-2008: job 
satisfaction only 2000-2008. 
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Appendix Essay 4 

Table A4.l: Description of variables 

Variable Characteristic Database Level 
Individual 
characteristics 
Age Age of household head STORMA, HHHead 

BPS 
Sex Sex of household head STORMA, HHHead 

(1 =male; 0=female) BPS 
Years of Schooling Years of schooling completed STORMA, HHHead 
ofHH Head bl'.hh head BPS 
Household 
characteristics 
Household Size No. of household members STORMA, Household 

BPS 
Dependency Ratio No. of economic non-active hh mem- STORMA, Household 

hers (age<l5 or >60) divided by# of BPS 
economic active hh members 

Number of Men No. of men in a household STORMA, Household 
BPS 

Max Education Maximum years of schooling of a STORMA, Household 
household member BPS 

Income variables 
Real per-capita HH income divided by hh size and de- STORMA, Household 
Income flated with provincial CPI data in IDR BPS 
Agricultural self- HH income from self-employment in STORMA, Household 
employed income the agricultural sector BPS 
Agricultural wage HH income from wage-employment in STORMA, Household 
income the agricultural sector BPS 
Non-agricultural HH income from self-employment in STORMA, Household 
self-employed the non-agricultural sector BPS 
income 
Non-agricultural HH income from wage-employment in STORMA, Household 
wage income the non-agricultural sector BPS 
Livestock income HH income from livestock farming STORMA Household 
Gathering income HH income from gathering STORMA Household 
Cropping income HH income from crop production STORMA Household 
Annual cropping Annual e.g. rice, maize STORMA Household 
income 
Perennial cropping Perennial e.g. cash crops like coffee, STORMA Household 
income cocoa 
Cocoa income HH income from cocoa cultivation STORMA Household 
Coffee income HH income from coffee cultivation STORMA Household 
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Productivity 
variables 
Cocoa yield per are Cocoa income divided by area cocoa STORMA Household 
Coffee yield per are Coffee income divided by area coffee STORMA Household 
Cocoa output per are Amount of cocoa harvested per month STORMA Household 

per area of cocoa 
Coffee output Amount of cocoa harvested per month STORMA Household 
eer are eer area of coffee 
Price variables 
Cocoa price per kilo Reported farm gate prices per kilo in STORMA Household 

IDR 
Coffee price per kilo Reported farm gate prices per kilo in STORMA Household 

IDR 
Sector dummies 
Agricultural self- HH income from this sector> 50%: STORMA, Household 
employed no(0), yes(!) BPS 
Agricultural wage HH income from this sector> 50%: STORMA, Household 

no(0), yes(!) BPS 
Non-agricultural HH income from this sector> 50%: STORMA, Household 
self-employed no(0), yes(!) BPS 
Non-agricultural HH income from this sector> 50%: STORMA, Household 
wage no(0), yes( I) BPS 
Mixed HH income from non of the above STORMA, Household 

sectors> 50%: no{0}, les(l} BPS 
Other variables 
Area owned Agriculturally suitable in are STORMA Household 
Area cocoa Agricultural land planted with cocoa STORMA Household 

in are 
Area coffee Agricultural land planted with coffee STORMA Household 

in are 
Value of assets Estimated value of physical and finan- STORMA Household 

cial assets in IDR 
Value oflivestock Estimated value of livestock in IDR STORMA Household 
Expenditures on HH expenditures on fertilizer and pes- STORMA Household 
fertilizer/pesticides ticides per month 
Share of rice fields Share of rice fields with no, semi- STORMA Household 
with irrigation technical or technical irrigation system 
Distance to road Distance to the next paved road in STORMA Household 

hours 
Access to electricity Household is connected to electricity: STORMA, Household 

no(0), yes(!) BPS 
Access to extension Household received agricultural extension STORMA Household 
services service in last year (no(0), yes(!) 
Distance to Palu Distance to the provincial capital Palu STORMA Household 

in hours 
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Table A4.2: Comparison of Regional Means 

STOR- SUSE- SUSENAS SUSE- SUSE-
MA '01 NAS '02* '02* NAS '02* NAS '02* 

Rural Rural Rural Rural 
Central Sulawesi Indonesia Indonesia 
Sulawesi minus Java 

Household Size 5.42 4.49 4.63 4.65 4.34 
{2.002 {1.582 {1.652 {1.632 {1.532 

Age of HH Head 43.8 40.3 41.8 41.7 42.4 
{14.02 {12.62 {12.32 {11.82 {11.92 

Sex of HH Head .95 .96 .94 .94 .94 
p12 p12 {.242 {.242 {.232 

Dependency Ratio .70 .77 .81 .84 .77 
{.582 {.632 {.672 {.682 {.622 

Number of Men 1.85 1.39 1.39 1.37 1.32 
{1.032 {.792 {.812 {.812 (.752 

Years of Schooling of HH 6.77 5.97 5.28 5.14 4.66 
Head {3.362 {3.822 {4.042 {4.022 {3.772 
Max. Years of Schooling of a 8.68 7.84 7.67 7.45 6.96 
HR Member {2.872 {3.222 {3.532 {3.492 {3.312 
Total Per-Capita Income 95,076 96,197 100,031 107,400 102,846 

{106,0032 {29,5692 {31,1762 {33,7352 {30,2442 
Agricultural Self-employed 60,266 60,651 66,961 66,812 49,517 
Income, eer caeita {68,6792 {42,8312 {45,2082 {49,0042 {45,6512 
Agricultural Wage Income, 8,319 12,397 7,660 12,349 15,064 
e.c. {17,0162 {27,9552 {23,9612 {30,7762 {31,6562 
Non-farm Self-employed 10,906 13,307 15,560 14640 19,886 
Income, e.c. {64,3712 (30,0152 {32,8852 {337152 {37,5792 
Non-farm Wage Income, p.c. 15,583 9,842 9,428 13,208 17,943 

{46,4652 {28,0302 {28,5032 {34,9402 {37,9872 
Share of Agricultural Self- .67 .64 .68 .64 .50 
emeloled Income {.372 {.392 {.392 {.412 {.422 
Share of Agricultural Wage .14 .14 .08 .12 .15 
Income {.242 {.292 {.232 {.272 {.302 
Share of Non-farm Self- .07 .13 .15 .13 .18 
emeloled Income p22 {.272 {.302 {.282 {.332 
Share of Non-farm Wage .12 .09 .09 .11 .16 
Income {.282 {.252 {.252 {.282 {.332 
N 257 523 2,342 10,729 17,535 
* SUSENAS means cover the deciles I to 7 of the original income distribution. Deciles 8 to 
10 were dropped due to comparability reasons. Monetary values are real in Indonesian 
Rupiahs with base year 2001 and use regional CPis provided by BPS. Incomes are monthly. 
Standard deviations in parentheses. Shares of the four income sources are with respect to total 
household income, not per capita. 
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Table A4.3: Regional Multivariate Regression-Comparison II 

LN{INCOME PER CAPITA} 
STORMA STORMA SUSENAS SUSENAS SUSENAS SUSENAS 
2004 2006 2005 2005 2005 2005 

Rural Rural Rural In- Rural 
Central Sulawesi donesia Indonesia 
Sulawesi minus Java 

Sex .196 -.267 .065 .240*** .155*** .142*** 
Age .027 .051 .009 .004 .006*** .003* 
Age2 .000 -.001 -.009 -.004 -.007*** -.004** 
Max Education .083** -.056 .007 .014*** .014*** .015*** 
HH Size -.159*** -.141 ** -.091 *** -.076*** -.077*** -.075*** 
Dependency 
Ratio -.012 -.321 ** .009 -.059*** -.068*** -.065*** 
Number of Men .138 .152* .056 .035** .029*** .033*** 
Non-farm 
self-employed 1.317*** .827*** .083 -.025 -.013 .009 
Non-farm 
wage 1.215*** .994*** 
Agriculture 
self-employed .722*** .096 -.112** -.237*** -.247*** -.242*** 
Mixed 

1.172*** -.289 .290 -.064 .085** .052** 
Access to 
Electricity 

.129 .680** 
Constant 10.350*** 10.910*** 11.906*** 11.762*** 12.630*** 11.679*** 
N 257 257 530 2968 12,866 22,125 
Adj. R-s9uared .19 .21 .31 .39 .46 .40 
SUSENAS regressions estimate over the deciles 1 to 7 of the original income distribution 
for the respective geographical area. Deciles 8 to 10 were dropped due to comparability rea-
sons. Significance levels: ***/**/* denote .01, .05 and .1 respectively (robust t-statistics 
used). We control for spatial differences using kecamatan (sub-district) dummies. Incomes 
are real monthly Indonesian Rupiahs with base year 2001 and use regional CPis provided by 
BPS. Note that SUSENAS 2005 does not disaggregate wage income into agricultural and 
non-agricultural wage. Reference category is total wage income in this case. 
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