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The Effects of Lifetime Work Experience on 
Incidence and Severity of Elderly Poverty in 
Korea*

This study investigates the characteristics that contribute to elderly poverty, mainly focusing 

on individuals’ lifetime work experience. It adopts the heterogeneous relative poverty 

line which differs by gender, province of residence and over time. It calculates the work 

experience and obtains demographic variables using the Korean Labor and Income Panel 

Study’s survey data for 2006, 2009, 2012 and 2015. The objective is to estimate poverty 

amongst elderly and explain its variations in relation to individual characteristics and lifetime 

work experience. Poverty is measured as the head count, poverty gap and the poverty 

severity indices. The poverty measures are based on the monetary dimensions of well-being 

namely income and consumption. The methodology used in this study is the logit model 

to explain incidence of poverty and the sample selection model to analyze the depth and 

severity of poverty. The results show evidence of a significant selection bias in all the poverty 

models based on income, but not on the consumption. In both income and consumption 

models increase in the total work years lessens the incidence of poverty and a decrease in 

the gap years downsizes the probability of being poor. High-income occupation and labor 

market participation greatly decrease the incidence of poverty. Most of the work relevant 

variables become insignificant in the poverty gap and severity models of consumption while 

both work years and gap years are significant in the income model. The number of jobs 

representing turnover rate significantly increases the probability of being impoverished only 

in the consumption model.

JEL Classification: E20, I30, I38, J10, N35

Keywords: poverty incidence, poverty gap, poverty severity, lifetime work 
experience, gap years between jobs, Korea

Corresponding author:
Almas Heshmati
Department of Economics
Sogang University
Baekbeom-ro (Sinsu-dong #1), Mapo-gu
Seoul 121-742
Korea

Email: heshmati@sogang.ac.kr

* The authors would like to thank Taehyun Ahn and Albert Yong-Il Kim for their comments and suggestions on an 
earlier version of this study.



1 

 

1. Introduction 

As South Korea has rapidly developed in a short period, it faces many issues of increased 

inequalities and the concentration of wealth. The gap between the rich and the poor is growing 

and many policies to find a solution to poverty have been implemented by different 

administrations. Amongst all the age groups, the elderly are especially vulnerable to poverty 

because they are physically weakened and are at an age of retirement. The labor market is 

reluctant to employ physically inferior job candidates and the elderly can face the worst 

economic conditions of their whole life.  

In particular, Korean parents in the working age group are not prepared to welcome their 

advanced age after their children grow up. They spend most of their money on educating their 

children and save little so they have very limited resources that they can use for living in old 

age. Adult children also face an unemployment crisis and cannot afford to take responsibility 

for themselves, leave aside supporting their old parents. The traditional household system that 

the old parents are supported by their adult children has collapsed in modern Korean society 

and the elderly are experiencing an unprecedentedly high poverty rate.  

OECD statistics give the rate of poverty incidence and the poverty gap ratio across age cohorts. 

According to Figure 1 which gives the head count ratio, as of 2014 about 48.8% of the elderly 

above 65 years were living in poverty; this is the latest year for which data has been released.1 

The mean poverty gap ratio was 42.9% (Figure 2), which is income gap expressed as percent 

of the poverty line. The figures for the elderly are much higher than those for the working age 

group of 18 to 65 years. Only 9.3% of the working age group was living in the poverty and the 

mean poverty gap of this group was 36.4% in 2014. The head count ratio for the total population 

was 14.4% and the mean poverty gap ratio was 38.7%.  

Insert Figure 1 about here 

Insert Figure 2 about here 

Figure 1 shows that the poverty rate became higher as the age of the group increased; poverty 

rate was the highest in the age group of above 65 of age. Also, the poverty rate of the elderly 

group was on an increase while that of the other age groups was declining. OECD data lists the 

reasons for the significantly higher poverty rate among the elderly in Korea. The higher poverty 

among the elderly is attributable to public social spending and a dualistic labor market. 

According to OECD statistics in 2016, the government’s social spending as percent of GDP 

was about 10.4, which is the lowest among OECD countries. The figure for OECD members’ 

public social spending was 20% of GDP. In addition, in the Korean labor market, a significant 

number of workers are employed in temporary positions, which leads to less work years and 

more gap years between jobs.  

Policies that encourage the elderly to have new jobs after retirement have been proposed and 

the extension of the retirement age to 60 years was introduced in 2016 in public institutions 

and in firms with more than 300 employees; this was extended to small companies in 2017. 

The revised bill is based on the hypothesis that the current work status is important for 

determining elderly poverty. Life expectancy is increasing and to earn a living for themselves 

and live healthy lives, the elderly should remain in the labor market. Looking at the poverty 

among the elderly from the perspective of working is very essential in an aging society. 

                                           
1 Disposable income after taxes and transfer was used to measure the poverty rate. The relative poverty line is set 

at 50% of the median equalized disposable income of the entire population. 
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However, this amendment is only for the working elderly, so the effect is expected to act as 

mitigating poverty among the elderly who were working at the time when the revised law came 

into effect. Hence, what is also needed is a preventive policy to stop the vicious cycle of poverty.   

This research aims at verifying the hypothesis that work experience in a lifetime is a crucial 

factor in determining the incidence and severity of poverty in the advanced age group. It uses 

the total number of work years, gap years between jobs, current employment, last occupation 

and the number of jobs in a lifetime as work experience variables. In contrast with earlier 

research, this study finds both work years and occupation to be of significance and suggests 

how the policy for preventing elderly poverty should be implemented in the labor market. For 

example, it suggests a policy that reduces career disruptions and gap years between jobs. It also 

suggests remedies for the current situation like providing the retired elderly with decent 

workplaces. Without a detailed and precise analysis of the factors that lead to poverty, policy 

measures cannot have the effects that the government intended in the initial period. Based on 

thorough analysis of the labor market, this study suggests there should be appropriate action to 

mitigate poverty in Korea among the elderly population.  

While earlier research used the single poverty line based on the whole sample this research 

uses the heterogeneous poverty line based on gender, province of residence and time of survey 

to measure poverty among the elderly. It also calculates three types of poverty measures __ 

poverty incidence, gap and severity __ by not only income but also consumption level which 

are used as dependent variables in this analysis.  

The rest of the study is organized as follows. Section 2 reviews related literature. Section 3 

presents the data used in the empirical part and Section 4 discusses the methodology and model 

specifications. Analysis of the results are presented and discussed in Section 5 and the final 

section gives a conclusion and suggests policy implications of the results.  

 

2. Literature Review 

The literature on poverty and its measurement is vast (Sen, 1976; Clark et al., 1981; Atkinson, 

1987; Shorrocks, 1995; Ravallion, 1996; Zheng, 1997; and Celidoni, 2015). The literature on 

elderly and women poverty and their determinants are discussed in Bastos et al (2009), Coulter 

at al. (1992), Dodge (1995), Ginn and Arber (1991) and Rank and Hirschl (1999) and others. 

Research on elderly poverty in Korea has been conducted in two ways: the first is by verifying 

the effectiveness of the policy and the second is by decomposing the components of poverty in 

terms of the demographic characteristics of the elderly. While there are many such studies that 

they rarely use the perspective of work experience as one of the main factors of poverty.  

As a first attempt to incorporate the work history variable in an analysis of elderly poverty, 

Hong (2005) investigated whether previous experiences in the labor market influenced the 

economic status defined as income-to-needs ratio and the poverty incidence of the elderly in 

Korea using the relative poverty line. The relative poverty line was set at 40% of median 

income of the whole sample. He used cross-sectional data from KLIPS for 2002 and adopted 

the number of jobs, work years during the lifetime and the last occupation as work relevant 

variables. When the work experience variables were included, demographic characteristics like 

age, marital status and gender no longer significantly affected the economic status of the elderly 

while age was the only factor that significantly affected the incidence of poverty. 

Choi (2007) and Kim and Kim (2011) point to the appropriateness of using the last occupation 

as the proxy variable for work experience because the income in the last occupation tends to 
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decrease. They introduce occupation and years worked in the main job and current employment 

as work experience variables. One of their contributions is considering the heterogeneity of 

elderly groups by confining the sample to elderly households not living with their children. 

However, the limitation of these studies is that they use elderly households without children as 

their samples, so they cannot be generalized to the whole population.  

Choi (2007) uses the balanced panel data from KLIPS. The sample include age above 55 years 

as of 1998, using only elderly households not living with their children, like elderly couples or 

elderly singles. The results show that age, education, marital status, wealth, residence and 

occupation or the main job were significant predictors of poverty incidence of the elderly. The 

research also found that age and marital status were the only significant factors that explained 

elderly women’s poverty and wealth and health status were the only significant predictors of 

poverty incidence of the single elderly. These results show that the in Korea women resort to 

their husbands’ incomes and the single maintain their living through accumulated assets and 

good health.  

Kim and Kim (2011) used cross-sectional data from the Survey of Living Conditions and 

Welfare Needs of Korean Older Persons for 2008 and adopted the absolute poverty line and 

poverty incidence as the poverty measures. Their sample was elderly couples above 65 years 

of age not living with their children. Their results showed that work years significantly 

decreased wives’ poverty risk but not of husbands. Occupation was the only significant factor 

explaining husbands’ poverty. The study also demonstrated the wives’ role as a buffer against 

poverty among elderly households in Korea which has implications that a gender sensitive 

policy is needed to solve the problem of poverty among married elderly couples.  

Seok and Kim (2012) analyzed the impact of demographic features and work history on 

incidence of poverty using a sample from the Korean Retirement and Income Study (KRIS). 

They approached the problem of elderly poverty in a perspective different from that used in 

earlier researches by considering status in the labor market when the elderly retired from their 

jobs. The main results of this research using the bivariate probit estimation were that there was 

a simultaneous decision of labor participation and incidence of poverty. The elderly who had 

retired unintentionally and got a new job were less likely to be impoverished. The study 

suggests that the government should provide retirees with appropriate jobs as an antipoverty 

measure.  

Unlike research on Korea, research in other countries is much more developed. McLaughlin 

and Jensen (2000) analyze the effect of the demographic and work history variables on the first 

transition into poverty using 3,438 sample individuals above 55 years of age from the Panel 

Study of Income Dynamics (PSID) between 1968 and 1998. This study uses the absolute 

poverty line based on the official US Bureau of the Census definition. The main work history 

variables used in the research are occupation, years of work experience since age 18, union 

coverage and pre-retirement wages. The study categorizes the elderly into four groups: male 

heads of households, female heads of households who have experienced no change in marital 

status, women who have experienced changes in marital status and wives who remained wives 

throughout the study. The authors find that poverty transitions are strongly correlated with the 

marital status of the elderly. Their results demonstrate that the hours worked significantly 

lowered the probability of being poor in all the groups, but the years that the head of the 

household worked full time was not significant in all the models. Among the occupation 

categories, professional or managerial occupation acted in lowering the poverty incidence in 

male heads and women with changes in marital status. After controlling demographic and work 

history, the elderly living in the non-metro had a higher probability of being impoverished. 
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Many researches have focused on the feminization of poverty, especially relating poverty to 

later life events and work history. Vartanian and McNamara (2002) consider mid-life work 

history as a factor leading to poverty among older women in the United States. They found that 

both factors were significant in explaining female elderly poverty. Choudhurry and Leonesio 

(1997) also focused on mid-life factors like the number of children, labor market experience 

and marital status as the reasons for poverty in female elderly. Many studies have found that 

widowhood and divorce significantly increased the incidence of poverty both in younger and 

older women. Duncan and Hoffman (1985) verify that divorce endangered the women 

substantially. However, Smith and Zick (1986) found that work years prior to widowhood 

significantly reduced the risk of being impoverished among both men and women.  

According to O’Rand (1996), women tended to get cumulative disadvantages of the labor 

market through their whole lifetime like discrimination in the employment and exclusion from 

the labor market. For this reason, the gender effect on poverty can disappear when other work 

relevant variables are included as independent variables. Hong (2005) and Choi (2007) also 

found that the gender effect in the incidence of poverty became insignificant when 

demographic characteristics and work experience were included as independent variables.  

All these studies emphasize that poverty among the elderly should be analyzed in the context 

of life course aspects to pick up the real reasons for poverty, especially work experience in the 

labor market. This study is consistent with their predictions.  

 

3. Data and Variable Definitions 

3.1 Sample  

The data used in this study is from the Korean Labor and Income Panel Study (KLIPS), which 

is a longitudinal survey of individuals aged 15 years or older from a nationally representative 

sample of 5,000 urban households. The survey offers information about an individual’s labor 

market and income activities from the past to the present and also the demographic and 

household characteristics. The dataset used in this research is unbalanced panel data from four 

years __ 2006, 2009, 2012 and 2015. It encompasses individuals above age 60 years, the age at 

which people start retiring from their main jobs.  

 

3.2 Poverty measures  

The poverty measures used in this study are monetary __ income and consumption. Poverty can 

be multidimensional accounting for income, consumption, health, housing, education, etc. (see 

Maasoumi and Xu, 2015; Wang and Wang, 2016). The number of observations is a little higher 

in the consumption model. Different aspects of poverty can be analyzed using either income or 

consumption. Poverty measured using the consumption level can provide information on 

liquidity constraints that individuals face because. The income level can vary from time to time 

because of transient income or seasonal variations, but consumption is not sensitive and is 

smoother than income. So consumption may be a better indicator of individuals’ actual abilities 

to meet their basic needs. But poverty measured by income is also a good indicator when 

comparing the results of this study with those of other studies. The summary statistics for 

income and consumption models are given in Table 1.  

Insert Table 1 about here 

As can be seen in Table 1, about 17% of the 10,586 observations were in poverty in terms of 
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consumption while about 32% of the 10,567 observations were poor in terms of income. 

Correlation matrix of the datasets are reported in Table 2. Frequency distribution of the data 

for income and consumption is presented in Table 3, respectively. Also, columns of Table 3 

show that the mean annual poverty gap defined as poverty line minus consumption per capita, 

for the consumption model was 1.35 million Won, which is about 40% of the mean poverty 

gap for income model, defined as poverty line minus per capita income, at 3.31 million Won. 

This demonstrates the attribute of consumption and lower sensitivity to the financial condition. 

For this reason, poverty rate in consumption is much lower than that in income.  

Insert Table 2 about here 

Insert Table 3 about here 

Three types of poverty measures are used in this study: poverty incidence, poverty gap and 

poverty severity. The poverty incidence equals one if the individual’s real annual income is less 

than the group-specific poverty line.2 This is also called the head count index and is the most 

often used measure of poverty. However, it does not tell us the level of poverty. Poverty gap is 

defined as the distance between a poor person’s income and the group-specific poverty line. It 

provides information on how much income is needed to lift a poor person to the poverty line. 

As ‘distribution sensitive’ measures, Foster et al. (1984) suggest the squared poverty gap index, 

which is also called poverty severity. The severer the poverty that a person has, the higher the 

weight that is placed on the poor person when measuring the poverty level. The non-poor have 

a value of zero in all three cases. Poverty measures in terms of consumption are similarly 

defined, using the group-specific poverty line calculated by consumption. 

The heterogeneous relative poverty line is set at 50% of each group’s mean income or 

consumption. The individuals in the sample are assigned to the 24 distinct groups in which the 

individuals have the same gender, province of residence and time of survey.3 The approach 

allows to measure the direct effect of the work history in the poverty of the elderly, excluding 

the differences caused by demographic characteristics. An inclusion of gender in determining 

poverty is justified by the relative differences in males and females’ income and consumption 

behaviors. The differences in development and employment opportunities and wages across 

the location of residence are in favor of using the heterogeneous poverty line by location. 

Poverty line set by year of observation also incorporates the effect of price and income 

developments over time. These together imply the gains in using the relative poverty line that 

differs by individuals and local characteristics. To reflect price differences by regions and at 

different points in time, the income and consumption level are adjusted by the consumer price 

indices with base year 2015 so that all the monetary values are real per capita annual values in 

10,000 Korean Won. 

KLIPS has information on income in two ways: the previous year’s annual household income 

and the current year’s previous month’s household income. The former was adopted in this 

study because of some advantages of this variable. First, the income level will be very volatile 

along with changes in transient income if monthly income is used. Second, the latter has many 

more missing values than the former. In addition, the annual income variable contains much 

                                           
2 Group-specific poverty line refer to the relative poverty line that differ based on gender, province of residence 

and year of survey. The choice of source of variations is made due to differences in needs and developments of 

prices, labor productivity and incomes.  

3 The number of groups, 24, was calculated by multiplying 2 gender (male and female), 3 province of residence 

(capital city, highly urbanized and less urbanized regions) and 4 surveys (2006, 2009, 2012 and 2015).  
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more detailed information about the sources of income. The income sources include: earned 

income, financial income, real estate income, social insurance, transfer income and the other 

income. Transfer income incorporates subsidies from the government, social community and 

adult children or relatives living separately. Other income includes private insurance, severance 

pay and donated or inherited property.  

The proxy variable for consumption level is the previous year’s average total monthly living 

expenses, which is per household.4 Because the observation unit in this study is individual, 

income and consumption per capita were calculated by dividing household income and 

consumption by the square root of family size to control for the economies of scale. This 

method is generally used in comparisons across the OECD countries. Adjusting the economies 

of scale is important because a household with more family members can buy commodities in 

bulk, leading to a reduction of consumption per capita. This equivalence scale incorporates the 

economies of scale so income per capita in case of 4 million Won a month for a family of four 

is different from income per capita of a million Won a month in a single-person household.  

Because outliers, the upper bound of annual income exceeding 170 million Won per capita was 

censored. Also, the annual income per capita under 100,000 Won was censored. Consumption 

was also adjusted for the outliers so the censored annual consumption level per capita ranges 

from 600,000 to 40 million Won.  

 

3.3 Work experience measures and demographic variables 

The independent variables in this study can be divided into two sets related to work experience 

and demographic variables. The work experience variables used are the total number of work 

years in the lifetime, gap years between jobs, whether currently working or not, the last 

occupation and the total number of jobs; these are based on ‘work history’ data and ‘individual’ 

data. The ‘work history’ data has individuals’ work history from the first job to the last job. The 

job start years and the job end years are used to calculate the work period of each job, adding 

up to the total number of years for which individuals have worked in their lifetimes. Also, 

observations about individuals were dropped if the jobs’ start and end year were missing. The 

job start month and the job end month were not included in calculating the work and gap years 

to minimize the exclusion from the sample due to frequent missing values.  

Calculating the total years for which individuals had worked in their lifetimes was complex 

because the data ‘work history’ has both the main job and the sideline. Calculating the true 

work years by just dropping the sidelines was not appropriate. Hence, the true work years were 

calculated by dividing the cases into three cases: working without gap years between jobs, the 

two jobs had overlapped periods, and there were gap years between jobs. The cases are defined 

by subtracting the minimum value of the job start year and the total gap years from the 

maximum value of job end year, using the job start year and job end year values for each job.  

The variables gap years between jobs and the number of jobs in the lifetime are included as 

independent variables to estimate the impact of career discontinuity and turnover rate on 

poverty respectively. The independent variable ‘last occupation’ is an indicator of job quality. 

Although the work years are long, poverty can increase if one has a low-income occupation. 

According to McLaughlin and Jensen (2000), an occupation that demands more intellectual 

                                           
4 Average monthly living expenses include the costs for food, clothing, education, housing, transportation, leisure, 

durables, health and medical, and other costs.  
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thinking and determination may prepare people well for post-retirement life. The impact of 

current employment on poverty was also considered.  

Variables gender, age, marital status, family size, education level and the province of residence 

were included as demographic characteristics. Several previous studies point out that age effect 

is correlated with the culture of elderly care, household type, education and gender so the pure 

effect of age cannot be easily separated; this offers the grounds for including various 

demographic characteristics in models for explaining poverty. For example, Lee et al. (2011) 

point out that elderly people who lived in an era of less education may incorporate the effect 

of education in the estimated effect of age when the education level is not controlled for. The 

region where the elderly are living is also important and incorporates the differences in the 

labor market structure across regions. Tienda (1986) explains the different occupational and 

industrial structures faced in less urbanized cities.  

The year dummy variables were also included to control for the time effect. In order to capture 

the non-linear effect of the independent variables, the squared terms of work years, gap years, 

age and family size were included as independent variables. 

The elderly living with their children are less likely to be in poverty because the adult children 

can economically support their old parents. Hence, controlling the effect of household members 

is critical when analyzing poverty of the elderly. The effect of other household members can 

be controlled by including household size as one of the independent variables or by just 

confining the sample as elderly couples or singles not living with their adult children. The 

former is adopted in this research. By not excluding the elderly living with their adult children, 

the results of this study can be generalized to all types of households.  

 

4. Methodology and Model Specifications 

4.1 Poverty incidence 

For the model examining the factors influencing the incidence of poverty, the conditional fixed-

effects logistic regression estimation with maximum likelihood estimation is used (McDonald 

and Moffitt, 1980; Amemiya, 1981; and Greene, 2018). The result of Hausman test required to 

adopt the fixed-effects model instead of the random-effects model. The latter is neither 

consistent nor efficient but the fixed-effects model which always has consistent estimators is 

adopted. The unobserved heterogeneity of individuals can be controlled by estimating the 

fixed-effects model. The independent variable vector 𝑧𝑖𝑡 in equation (1) below contains all 

the demographic and work history variables listed in the summary statistics. The squared terms 

of the work years, gap years, age and family size were included in the vector to reflect the 

different marginal effects of these variables at various levels. The same specification was 

applied to both the income and consumption models. In the logit model, the dependent 

variables, poverty incidence (pi) had dichotomous values, one and zero. If the latent variable 

𝑝𝑖𝑖𝑡
∗  was greater than zero, the outcome variable 𝑝𝑖𝑖𝑡 has a value of one. In this study, the 

outcome has a value of one if the annual real income or consumption is less than the relative 

poverty line. The estimated coefficient vector of the independent variables, γ̂, represents the 

sign and significance of the effect. The odds ratio was computed to understand the exact size 

of the effect presented in Table 4.A and Table 5.A.  

(1) 𝑝𝑖𝑖𝑡
∗ = 𝑧𝑖𝑡𝛾 + 𝑢𝑖𝑡 

(2) 𝑝𝑖𝑖𝑡 = 1 𝑖𝑓 𝑝𝑖𝑖𝑡
∗ > 0 𝑎𝑛𝑑 𝑝𝑖𝑖𝑡 = 0 𝑖𝑓 𝑝𝑖𝑖𝑡

∗ ≤ 0 
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4.2 Poverty Gap and Severity 

The value of poverty gap (pg) and poverty severity (ps) for the non-poor equaled zero, which 

makes the data censored at a value of zero. The Heckman sample selection model was used to 

estimate the effect of individual work and non-work factors on poverty gap and poverty severity 

using pooled data of poor individuals. The sample selection bias can be eased off by using the 

Heckman two-stage model because it controls for unobservable characteristics that determine 

both the incidence and depth of poverty. If there is a systematic selection of a sub-sample whose 

income or consumption is below the poverty line, the estimators of poverty gap and severity 

which do not incorporate sample selection will have distorted empirical results about the 

population. 

Equations (3) and (4) represent the first stage poverty incidence estimation using the probit 

model. Equations (5) and (6) represent the second stage, poverty gap and severity models, using 

the ordinary least squares estimation, respectively. As the unique variable that only determines 

the discrete choice, the ‘current employment’ variable was included in the first stage estimation. 

In the second estimation, the number of jobs was used as the identifying variable in estimating 

poverty gap and severity with OLS estimation. The estimated coefficient vectors of the 

independent variables, 𝛽�̂� and 𝛽�̂�, are marginal effect on poverty gap and severity which are 

in logarithmic form. 

(3) 𝑝𝑖𝑖𝑡
∗ = 𝑧𝑖𝑡𝛾 + 𝑢𝑖𝑡 

(4) 𝑝𝑖𝑖𝑡 = 1 𝑖𝑓 𝑝𝑖𝑖𝑡
∗ > 0 𝑎𝑛𝑑 𝑝𝑖𝑖𝑡 = 0 𝑖𝑓 𝑝𝑖𝑖𝑡

∗ ≤ 0 

(5) 𝑝𝑔𝑖𝑡 = 𝑥𝑖𝑡𝛽𝑔 + 𝜆𝑔Λ(𝑧𝑖𝑡�̂�) + 𝜀𝑖𝑡𝑔 , 𝑤ℎ𝑒𝑟𝑒 Λ(𝑧𝑖𝛾) =
𝜙(𝑧𝑖𝑡�̂�)

Φ(𝑧𝑖𝑡�̂�)
 , 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑀𝑖𝑙𝑙𝑠 𝑟𝑎𝑡𝑖𝑜 

(6) 𝑝𝑠𝑖𝑡 = 𝑥𝑖𝑡𝛽𝑠 + 𝜆𝑠Λ(𝑧𝑖𝑡�̂�) + 𝜀𝑖𝑡𝑠 , 𝑤ℎ𝑒𝑟𝑒 Λ(𝑧𝑖𝑡𝛾) =
𝜙(𝑧𝑖𝑡�̂�)

Φ(𝑧𝑖𝑡�̂�)
 , 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑀𝑖𝑙𝑙𝑠 𝑟𝑎𝑡𝑖𝑜 

The inverse Mills ratio was derived at the first step estimation. The inverse Mills ratio Λ(𝑧𝑖𝑡�̂�) 

in equations (5) and (6) is defined as the ratio of the probability density function to the 

cumulative distribution function of a standard normal distribution function, 𝜙(𝑧𝑖𝑡𝛾)  and 

Φ(𝑧𝑖𝑡�̂�), evaluated at the predicted outcome 𝑧𝑖𝑡𝛾, which was estimated at the first stage probit 

model respectively. When incorporated in the second stage estimation of poverty gap and 

severity, this ratio serves as a control for potential biases arising from selectivity into poverty. 

If the estimated coefficient of the inverse Mills ratio, 𝜆�̂� and 𝜆�̂�, is statistically significant, 

the sub-sample that was used in the estimation of poverty gap and severity is non-random. In 

this case, without attempting to mitigate for the non-random sampling the estimators will be 

biased in the whole sample or can be applied only to the selected sub-sample.  

 

5. An Analysis of the Results 

5.1 Income based measures of poverty 

The models of poverty gap and severity measured by income level both have the selection bias 

problem so the inverse Mills ratio calculated at the first stage probit model was imputed in the 

second stage OLS regression model. Work years and gap years are statistically significant in 

models of poverty incidence, poverty gap and poverty severity. The longer the periods that the 

elderly have worked, the lower the poverty incidence, gap and severity. The gap years between 

jobs, which represent an interrupted work career, increase the probability of being in poverty 
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while decreasing the poverty gap and severity at the mean value of 4 years. However, when 

calculating total effects including the squared effects at different points of gap years, the gap 

years start having a positive effect on poverty gap and severity above 18 years. Elderly who 

are currently working are less likely to be in poverty; this is as expected. The last occupation 

that the elderly had is only statistically significant in the poverty incidence model. Laborers are 

most likely to be impoverished.  

Amongst the demographic characteristics, marital status, family size and education level 

significantly affect poverty incidence, gap and severity. Single elderly have a lower probability 

of being in poverty while having a larger poverty gap and severity. As family size and education 

level increase, the risk of being poor decreases but poverty gap and severity increase. Other 

demographic factors like age and gender have a significant effect only on poverty incidence. 

Age significantly increases the probability of being impoverished but not poverty gap and 

severity. Female have a lower probability of being in poverty, not having significant effects on 

poverty gap and severity. Living in the less urbanized regions decreases the incidence of elderly 

poverty and living in highly urbanized regions increases elderly poverty gap and severity. 

The direction of the effects of the demographic variables in poverty gap and severity is different 

from the direction of the effects in the poverty incidence model. This result demonstrates the 

reasons for poverty should be studied using a variety of measures; in this research, poverty 

incidence, gap and severity were used. An analysis using only poverty incidence cannot offer 

a deep understanding of poverty among the elderly in Korea. 

 

5.1.1 Poverty incidence 

Table 4.A gives the results of the conditional fixed-effect logistic regression in the income 

model. Column (1) has the estimated coefficients and Column (2) has the odds ratio. Longer 

work periods and shorter interrupted work careers in a lifetime decrease the risk of being 

impoverished in the old age. As the total work years increase by one year, the odds of being in 

poverty decrease by about 3%. An increase in the gap years between jobs by one year increase 

the odds of poverty by 3% as well. The last occupation coefficients are all comparisons with 

professional or managerial occupations and are positive and significant except for the clerical 

occupation. On an all other things equal basis, the elderly with low-incomes in the last 

occupation are more likely to be in poverty. In the case of laborers in particular, the odds of 

being in poverty are multiplied by about 2.8, which means that the elderly whose last 

occupation was as a laborer have the greatest risk of being impoverished. The currently not 

working elderly are more likely to be in poverty having their odds of being in poverty 

multiplied by 2. Although the coefficient of the number of jobs is not statistically significant, 

the sign of the estimator is positive which means a high turnover may increase poverty 

incidence among the elderly.   

Insert Table 4.A about here 

Among the demographic characteristics, age, marital status, family size and education level are 

all significant in explaining the poverty incidence among the elderly. As age increases, the 

probability of being in poverty also increases. The elderly who live with many family members 

are less likely to be in poverty. Each additional year of education that the elderly received 

reduces the odds of being in poverty by about 9%. These results are all expected and consistent 

with earlier research. The odds of being in poverty among the single elderly are 29% less than 

the odds of the elderly with spouses being in poverty. Compared with previous findings, this 

unexpected result suggests that elderly couples have a deprived status in Korea; this has also 
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been pointed out in Kim and Kim’s study (2011).  

In the probit model using pooled data (Table 4.B, column 1), the effect of gender in poverty 

incidence shows that female elderly had a significantly lower probability of being poor. 

Although the coefficient is downward biased because this study uses the poverty line by gender, 

the direction of the effect on poverty incidence is the same in the model using the single poverty 

line based on the whole sample (see Appendix Table A).5 This finding is in contrast to earlier 

research. McLaughlin and Jensen (2000) found that females had a higher poverty rate than 

males. Hong (2005) and Choi’s (2007) studies using different periods of KLIPS suggest that 

the gender effect in poverty incidence among elderly was not significant, demonstrating that 

gender incorporates the effects of work history and other demographic characteristics through 

the whole lifetime.  

The result that females have a lower poverty rate may come from the sample used in this study. 

The female elderly are more likely to live with their children than their elderly male counterpart. 

This is interpreted as elderly women living with their children contributes to lowering female 

elderly’s probability of being in poverty when compared with the male elderly. Choi (2007) 

also used the same data but confined the sample to elderly not living with their children. This 

means that single elderly women living alone in Choi’s (2007) sample contribute to lowering 

the significance of the negative effect of females on poverty incidence.  

The elderly living in less urbanized areas are less likely to be in poverty; this is also contrary 

to the results of much earlier research. McLaughlin and Jensen (1993) concluded that non-

metro elders were more likely to move into the poverty group and that they spent more time of 

their elderly lives in poverty. Choi and Ryu (2003) found that the poverty rate among the elderly 

was higher in small and medium-sized cities than in metro cities. Choi’s (2007) study which 

used the same data as this study but from a different period concluded that the elderly residing 

in the capital or metro cities were less likely to become impoverished. According to Appendix 

Table A, the model using a single poverty line based on the whole sample has a different result 

from the model using the heterogeneous poverty line. An estimation based on the single poverty 

line does not suggest results consistent with earlier research.  

 

5.1.2 Poverty Gap and Severity 

Table 4.B shows the results of the poverty gap and severity estimation using the second part of 

the two-step sample selection model. The coefficients of the inverse Mills ratio of income based 

poverty gap and severity models are significant, which means there is a selection bias unless 

using the sample selection model. The total work years and gap years between jobs are all 

significant in explaining the poverty gap among the poor elderly. Table 3 shows the elasticities 

calculated at the initial point of each range of some demographic distribution.6  

Insert Table 4.B about here 

The total effect of work years incorporating the coefficient of the squared term of work years 

                                           
5 This study uses the heterogeneous relative poverty line based on gender, region and time of survey. The model 

using the single poverty line based on the whole sample is estimated in the Appendix Table A for income and 

consumption. The null hypothesis using the chi-squared test that the female coefficients of these two models are 

not systematically different was rejected at the 1% significance level.  

6 Only the variables work years, gap years, age and family size have the semi-elasticity columns because these 

variables have squared terms to allow for non-linear and variable effects. 
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is in the direction of decreasing the poverty gap. If the elderly in poverty have worked at least 

for 29 years, the poverty gap decreases 0.03% as work years increase from 29 years to 30 years. 

The decreasing effect of work years become larger, 0.63%, as the work years increase.  

The elasticity calculated at the mean of gap years, about 4 years, indicates that gap years 

between jobs downsize the poverty gap.7 However, the effect on poverty gap becomes positive 

if the gap years exceed 18. According to Table 3, as gap years between jobs increase from 18 

years to 19 years the poverty gap widens by 0.08%. The effect on the poverty gap become 

larger as the gap years become longer, for instance, the poverty gap increases 0.61% if gap 

years increase from 24 to 25 years. 

Work years have an inflection point at 29 years where the sign of the coefficient changes from 

a positive value to a negative value. The direction of the elasticity of gap years turns into a 

positive value at 18 years. That is, work years lead to decreasing the poverty gap if the elderly 

have worked for at least 29 years. Also, the gap years above 18 years act in increasing the 

poverty gap. The effect becomes larger as the years increase. Poverty gap in terms of work 

years has a symmetric concave function with the maximum value at about 29 years. Poverty 

gap in terms of gap years has a convex function with the minimum value at about 18 years.  

Amongst the demographic variables, marital status, family size, education level and the dummy 

variable for the highly urbanized region are significant. While having a lower risk of being 

impoverished when compared with the elderly with spouse, elderly who are single have a 34.3% 

larger poverty gap. As the number of family members increase, the needed income to reach the 

poverty line also increases. The role of diminishing poverty gap in big families takes an effect 

above a family size of 7, which is a very rare household size.  

However, as shown in the mean value of poverty gap in Table 3, the highest mean of poverty 

gap appears in the single elderly household, which means that the elderly living alone are the 

most likely to experience a severe poverty level amongst the various household types. On 

average, the single elderly living alone are short of about 3.4 million Won for a year to meet 

the minimum income level (the poverty line) for a living.  

The effect of education on poverty also reverses in the case of the poverty gap when compared 

with the poverty incidence model, which means that a higher education level increases the 

poverty gap among the poor elderly. This finding is verified in Table 3, where the poverty gap 

is ascending as the education level increases.  

The elderly living in highly urbanized region have a larger poverty gap when compared to the 

elderly living in the capital. The mean poverty gap for the elderly residing in the less urbanized 

provinces is about 1 million Won less than the elderly living in the capital city for a year. When 

measuring the poverty gap for a single poverty line (Appendix Table A), the dummy variables 

for both the highly and less urbanized regions do not have significant coefficients. This 

explanation also corresponds to the result of the poverty severity model.  

 

5.2 Consumption based measure of poverty 

When estimating the poverty gap and severity models in terms of consumption using the two-

stage sample selection model, the consumption model did not have a selection bias problem. 

This means that there is no systematic heterogeneity that differentiates the deprived elderly 

                                           
7 The elasticity calculated at the point of 4 gap years is not presented in Table 3 to save spaces. If requested, the 

table could be provided by the authors.  
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from the whole sample above 60 years old in the consumption model.  

The poverty incidence measured by the consumption level was significantly affected by all the 

variables excluding gap years between jobs, which significantly increased the poverty 

incidence in the probit model using pooled data. The direction and size of the effects is similar 

to that of the income model. The difference in the consumption model is that the number of 

jobs significantly increased the probability of being in poverty.  

In the poverty gap and severity estimations, among the work history variables work years 

significantly decreased the poverty gap and severity measured by consumption level. This 

finding illustrates that poverty level based on the consumption level is not sensitive to the work 

history of the elderly. In other words, the poverty level is not influenced much by work history 

after the poverty status is identified, for example, whether the elderly have interrupted work 

careers or not does not determine the poverty level measured by consumption level.  

In contrast to the income model, gender explains poverty gap and severity in the consumption 

model. Females have lower poverty gap and poverty severity than males. While significantly 

increasing the poverty gap and severity in the income model, family size is not significant in 

the consumption model. A higher education level decreases the poverty gap and severity in the 

consumption model while it increases the poverty gap and severity in the income model. Like 

the income model, single elderly and elderly living in the highly urbanized region have widened 

poverty gaps and severity in the consumption model. In the case of the impact of age on poverty, 

being older significantly increases poverty incidence but does not significantly affect poverty 

gap and severity both in income and consumption models.  

 

5.2.1 Poverty Incidence 

Table 5.A gives the results of the conditional fixed-effect logistic regression in the consumption 

model. The work years significantly decreased poverty incidence while gap years were not 

statistically significant although the sign of coefficient is positive.8 Additional work years 

decreased the odds of poverty by about 3%. The elderly who were not in working status were 

more likely to be impoverished, having two times higher odds of being in poverty. The number 

of jobs, which is the proxy for the turnover rate, was also a significant factor having a positive 

impact on the probability of being in poverty unlike poverty incidence measured by income 

level. Additional jobs increased the odds of consumption poverty by about 5%. The last 

occupation dummy except for the clerical occupation significantly increased the poverty 

incidence, which is the same result in the income model. Being older increased the odds of 

being in poverty by about 50%. The elderly who were single were less likely to be in poverty 

when compared with the elderly with spouses among whom the odds of being poor decreased 

by 25%. Family size and education level also lowered poverty incidence among the elderly. An 

additional increase in education by one year reduced the odds of being in poverty by 10%.  

Insert Table 5.A about here 

In the probit model using pooled data, females (Table 5.B, column 1) had lower probability of 

being impoverished. However, Appendix Table A shows that the female coefficient is not 

statistically significant if poverty incidence is measured by the single poverty line. This means 

that the result that females are less likely to be in poverty in terms of consumption is because 

of using the heterogeneous poverty line by gender. The insignificance of the dummy variable 

                                           
8 The coefficient for gap years becomes significant in the probit model using pooled data. 
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for province of residence is also a result of using the heterogeneous poverty line.  

The squared terms of work years, age and family size indicate that the effect of these variables 

becomes less as the numbers increase. The only different result from the income model is the 

significance of the number of jobs and the insignificance of gap years in the consumption model. 

Consumption is a measure sensitive to individual characteristics, for example, a temperamental 

person is more likely to change consumption patterns according to economic conditions. This 

can be the reason for the significance of the number of jobs not in the income model but in the 

consumption model.  

 

5.2.2 Poverty Gap and Severity 

Table 5.B shows the estimation results of the poverty gap and severity models. In the poverty 

gap measured by consumption level, there was no significant impact of work experience on the 

poverty gap except for work years. Because the squared term of work years is not significant, 

the non-linear effect of work years on the poverty gap does not exist. However, the squared 

term of work years is included to suggest similar model specifications. When the total work 

years of the elderly increases by one year, the poverty gap decreases about 1% according to the 

coefficient of work years in column (2) of Table 5.B. Among the demographic variables, gender, 

marital status, education level and the dummy variable for the highly urbanized region are 

significant. Other things being equal, females have a 27.5% lower poverty level than males. 

However, this result is because of using the heterogeneous poverty line across gender.9 The 

elderly who are single have about a 31% higher poverty level than the elderly with spouses. 

The higher the education levels, the smaller the poverty gap for consumption (decreasing about 

1.4% per each year). 

Insert Table 5.B about here 

The elderly living in the highly urbanized region have about a 23% larger poverty gap than the 

elderly living in the capital city while the coefficient of the dummy variable for the less 

urbanized region is not statistically significant. Using single poverty line, Appendix Table A 

shows that the elderly living in both the highly urbanized region and in the less urbanized 

region had a larger poverty gap when compared to the elderly living in the capital city, about a 

17% and 27% widened poverty gap respectively. Like the poverty gap model, work years, 

gender, marital status, education level and the dummy variable for the highly urbanized region 

are the only significant variables in the poverty severity model as shown in column (3) of Table 

5.B. The signs of the coefficients are the same and the size of coefficient is bigger than in the 

poverty gap model.  

 

6. Conclusion and Policy Implications of the Results 

Previous poverty studies on South Korea mainly analyze demographic characteristics to 

explain poverty. They conclude that poverty rate is the highest in elderly households with the 

head aged above 60 years. In particular, elderly households without adult children are found to 

have the highest risk of being impoverished among a variety of household types. However, 

aging cannot be a cause of poverty, else there would be no solution to aging and poverty. Most 

                                           
9  The null hypothesis using the chi-squared test that the female coefficients of these two models are not 

systematically different was rejected at the 1% significance level.  
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of the research on other countries points out the need to analyze elderly poverty in the process 

of the lifetime, especially in terms of work experience in the labor market. Literature on Korea 

does not focus on the role of work experience in poverty, hence this study contributes in filling 

this gap in literature.   

Attempt to incorporate work experience in a study of poverty led to surge of researches that 

consider work history variables in their analyses of elderly poverty. However, most of these 

researches in Korea did not find any evidence on the effect of work years on poverty incidence. 

In this study, total work years in the lifetime are reflecting the whole lifetime work experience. 

In addition, gap years between jobs and the number of jobs in the lifetime are also included as 

the main work experience variables to find out the effects of an interrupted career and turnover 

rate on poverty in the elderly. This study found that work years, gap years between jobs, last 

occupation and current working status all significantly affected poverty incidence among the 

elderly; this was measured by both income and consumption. Poverty gap and severity in terms 

of income significantly decreased if the work years exceeded 29 years and increased if the gap 

years exceeded 18 years. In the consumption model, work years significantly increased the 

poverty gap and severity. Finding significant coefficients of the variables of work history in the 

poverty model while controlling for the demographic characteristics indicates that there were 

other factors that were relevant to work experience that affected the poverty among the elderly.  

The poverty incidence model in this study used panel data so that the individual’s unobserved 

heterogeneity could be controlled. Poverty among the elderly in Korea was captured by 

adopting a variety of poverty measures __ poverty incidence, poverty gap and poverty severity. 

The findings that the same factors have different effects on poverty incidence, gap and severity 

support the need to analyze elderly poverty using these three measures. These poverty measures 

were calculated using the heterogeneous poverty line being differently set by gender, province 

of residence and time of survey. This is the first attempt in a study on poverty. In addition, this 

study analyzed the factors influencing poverty measured by consumption level, which is a more 

need-based measurement. 

Based on the results of this study, policies are suggested in two directions. The first is a 

preventive policy and the second is remedies for the current circumstances. Economic status in 

old age is an accumulation of the positions in the labor market through the whole lifetime. In 

particular, a work period during the lifetime offers decent opportunities to save and prepare for 

post-retirement life. Gap years between jobs that significantly increasing poverty risk among 

the elderly are the proxy for an interrupted career. The significance of these work relevant 

variables indicate that policy should be aimed at reducing career discontinuity and allowing 

the elderly to work longer. 

Life expectancy is increasing and the low birth rates are leading to a reduction of the working 

age population. Utilizing the work efforts of the elderly in suitable workplaces will benefit both 

the employers and employees. This argument is reinforced by the result that currently working 

elderly have less poverty risk in both the income and consumption models. Demographic 

factors are also important in explaining poverty among the elderly. Investigating elderly 

poverty only in terms of the demographic characteristics cannot offer any viable solutions to 

the problem after poverty has already been identified. More studies on the cause of elderly 

poverty in the labor market need to be conducted and appropriate policies should be enforced 

to prevent elderly poverty in the future and also serve as a cure for immediate circumstances. 

  



15 

 

References 

Amemiya, T. (1981). Qualitative Response Models: A Survey. Journal of Economic Literature, 

19(4), 1483-1536.  

Atkinson, A.B. (1987). On the measurement of poverty. Econometrica, 55(4), 749-764. 

Bastos, A., Casaca, S.F., Nunes, F. and J. Pereirinha (2009). Women and poverty: A gender-

sensitive approach. The Journal of Socio-Economics, 38(5), 764-778. 

Boaz, R.F. (1987). Work as a response to low and decreasing real income during 

retirement. Research on Aging, 9(3), 428-440. 

Celidoni, M. (2015). Decomposing vulnerability to poverty. Review of Income and Wealth, 

61(1), 59-74.  

Choi, O-G. (2007). Factors Influencing Poverty of the Elderly: Utilizing the Panel Data Model. 

Korean Journal of Social Welfare (in Korean), 59(1), 5-25.  

Choi, H.S. and Y.K. Ryu (2003). A Study on the Levels, Trends, and Composition of the Old-

Age Poverty in Korea. Journal of the Korea Gerontological Society (in Korean) 23(3), 

143-160.  

Choudhury, S. and M.V. Leonesio (1997). Life-cycle aspects of poverty among older women. 

Social Science Bulletin, 60(2), 17-36. 

Clark, S., Hemming, R. and D. Ulph (1981). On indices for the measurement of poverty. The 

Economic Journal, 91(362), 515-526. 

Coulter, F.A., Cowell, F.A. and S.P. Jenkins (1992). Equivalence scale relativities and the extent 

of inequality and poverty. The Economic Journal, 102(414), 1067-1082. 

Dodge, H.H. (1995). Movements out of poverty among elderly widows. The Journals of 

Gerontology Series B: Psychological Sciences and Social Sciences, 50(4), S240-S249. 

Duncan, G.J. and S.D. Hoffman (1985). Economic consequences of marital instability. In 

Horizontal equity, uncertainty, and economic well-being (pp. 427-470). University of 

Chicago Press. 

Foster, J., Greer, J. and E. Thorbecke (1984). A class of decomposable poverty measures. 

Econometrica, 52(3), 761-766. 

Ginn, J., and Arber, S. (1991). Gender, class and income inequalities in later life. British 

Journal of Sociology, 42(3), 369-396. 

Greene, W.H. (2018). Econometric Analysis, 8th Edition. Pearson. 

Hong, B-E. (2005). Factors Influencing the Economic Status of the Elderly in Korea. Korean 

Journal of Social Welfare (in Korean) 57(4), 275-290.  

Kim, D. H. and D.M. Shin (2014). Identifying and Explaining Different Poverty Trajectories 

Using a Group‐based Trajectory Analysis–A Case Study of South Korea. Social Policy 

& Administration, 48(7), 826-847 

Kim, S.J. and C.S. Kim (2011). Poverty of the Married Couple Households in Old Age: The 

Effects of Gender and Work History. Family and Culture (in Koeran) 23(3), 63~91. 

Lee, Y.G., Jeong, G.H., Yeom, J.H., Oh, Y.H., Yoo, H.Y. and E.J. Lee (2011). Analysis and 

Projection of Changes in the Lives of Elderly Koreans. Korea Institute for Health and 



16 

 

Social Affairs, Research Report 2010-25. 

Maasoumi, E. and T. Xu T (2015). Weights and substitution degree in multidimensional well-

being in China. Journal of Economic Studies, 42(1), 4-19.  

McDonald, J.F. and R.A. Moffitt (1980). The uses of Tobit analysis. The Review of Economics 

and Statistics, 62(2), 318-321. 

McLaughlin, D.K. and L. Jensen (1993). Poverty among older Americans: The plight of 

nonmetropolitan elders. Journal of Gerontology, 48(2), S44-S54. 

McLaughlin, D.K. and L. Jensen (2000). Work history and US elders' transitions into poverty. 

The Gerontologist, 40(4), 469-479. 

O'Rand, A.M. (1996). The precious and the precocious: Understanding cumulative 

disadvantage and cumulative advantage over the life course. The Gerontologist, 36(2), 

230-238. 

Quadagno, J. (2013). Aging and the life course: An introduction to social gerontology. 

McGraw-Hill Higher Education. 

Rank, M.R. and T.A. Hirschl (1999). Estimating the proportion of Americans ever experiencing 

poverty during their elderly years. The Journals of Gerontology Series B: Psychological 

Sciences and Social Sciences, 54(4), S184-S193. 

Ravallion, M. (1996). Issues in measuring and modeling poverty. The Economic Journal, 

106(438), 1328-1343 

Sen, A. (1976). Poverty: An Ordinal Approach to Measurement. Econometrica, 44(2), 219-231. 

Seok, S.H. and H.S. Kim (2012). Determinants of Poverty in Elderly-Headed Households in 

Korea. Korean Journal of Public Finance (in Korean) 5(3), 99-124.  

Shorrocks, A.F. (1995). Revisiting the Sen poverty index. Econometrica, 63(5), 1225-1230. 

Smith, K.R. and C.D. Zick (1986). The incidence of poverty among the recently widowed: 

Mediating factors in the life course. Journal of Marriage and the Family, 48(3), 619-630. 

Tienda, M. (1986). Industrial restructuring in metropolitan and nonmetropolitan labor markets: 

Implications for equity and efficiency. In Symposium on rural labor markets research 

issues, 33-70. 

Vartanian, T.P. and J.M. McNamara (2002). Older women in poverty: The impact of midlife 

factors. Journal of Marriage and Family, 64(2), 532-548. 

Wang, Y. and B. Wang (2016). Multidimensional poverty measures and analysis: a case study 

from Hechi City, China. SpringerPlus, 5, 642. 

Zheng, B. (1997). Aggregate poverty measures. Journal of Economic Surveys, 11(2), 123-162. 



17 

 

Table 1. Summary statistics of Work experience and Demographic variables in Income model 

  Income Consumption 

Variables Definition Mean Std Dev Mean Std Dev 

A. Dependent variables:      

  Poverty incidence 1 if income (or consumption) < relative poverty line; 0 
otherwise 0.32 0.46 0.17 0.38 

  Poverty gap | income (or consumption)-relative poverty line | if poverty 
incidence=1; 0 otherwise 104.55 199.35 23.53 66.89 

  Poverty severity Squared term of poverty gap 50,668.74 133,397.90 50,581.27 133,243.70 
B. Independent variables:      

Work years Total years the individual has worked in the lifetime 29.33 15.88 29.32 15.88 
(Work years)^2 Squared term of work years 1,112.29 943.21 1,111.58 943.13 
Gap years Total gap years between jobs in the lifetime 4.11 7.08 4.11 7.08 
(Gap years)^2 Squared term of gap years between jobs 66.96 207.29 67.02 207.28 
Not working Currently not working=1; 0 otherwise 0.57 0.49 0.57 0.49 
Last occupation Last occupation in the lifetime     

  Occupation1   Professional or managerial (the reference group) 0.08 0.27 0.08 0.27 
  Occupation2   Clerical occupation 0.05 0.22 0.05 0.22 
  Occupation3   Sales, service occupation 0.21 0.41 0.21 0.41 

  Occupation4   Agricultural, forestry, fishery workers, craftsmen, 
operatives’ occupation 0.40 0.49 0.40 0.49 

  Occupation5   Laborers 0.25 0.43 0.25 0.43 
Number of jobs Total number of jobs the individual has had in the lifetime 2.89 2.13 2.89 2.13 
Gender 1 if female, 0 if male 0.51 0.50 0.51 0.50 
Age Age 69.70 7.28 69.70 7.28 
(Age)^2 Squared term of age 4,910.98 1,054.59 4,910.68 1,054.43 
Marital status 1 if single, 0 if married with spouse 0.31 0.46 0.31 0.46 
Family size The number of family members 2.42 1.20 2.41 1.20 
(Family size)^2 Squared term of family size 7.27 8.06 7.26 8.06 
Education level Education level (continuous variable) 7.28 4.79 7.28 4.79 
Province of residence Province of residence     

  Capital   Seoul (the reference group) 0.17 0.38 0.17 0.38 
  Highly urbanized   Metropolitan city and Gyeonggi-do 0.43 0.49 0.42 0.49 
  Less urbanized   Others 0.41 0.49 0.41 0.49 

Observations  10,567  10586  
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Table 2. Correlation matrix, N=1,618 observation. 

 PGI PGC 
Work 

Years 

Gap 

Years 

Not 

Working 

Occupation 
1 

Occupation 
2 

Occupation 
3 

Occupation 
4 

Occupation 
5 

Number 

of Jobs 
Gender Age 

Marital 

Status 

Family 

Size 

Educatio

n 

Level 

Region 
1 

Region 
2 

Region 
3 

PGI 1                   

PGC 0.4946a 1                  

Work Years -0.0505b 0.0132 1                 

Gap Years 0.0803a -0.0018 -0.18a 1                

Not Working 0.2135a 0.0791a -0.2397a -0.0388 1               

Occupation 1 0.0327 -0.0079 -0.0368 0.0106 0.0496b 1              

Occupation 2 0.0948a 0.0385 -0.0315 -0.0477c 0.0858a -0.0237 1             

Occupation 3 -0.0157 -0.0325 -0.2129a 0.0186 0.0828a -0.0689a -0.0738a 1            

Occupation 4 -0.1581a -0.0297 0.4107a -0.3161a -0.1058a -0.1244a -0.1332a -0.3876a 1           

Occupation 5 0.1335a 0.0461c -0.2298a 0.3205a -0.0001 -0.1128a -0.1208a -0.3515a -0.6345a 1          

Number of 
Jobs 

0.0894a -0.0187 -0.012 0.4295a -0.0811a 0.0257 -0.0441c -0.0466c -0.2725a 0.3218a 1         

Gender -0.2489a -0.1129a -0.3291a -0.007 0.0515b -0.0997a -0.1319a 0.1584a -0.0753a 0.0242 -0.1727a 1        

Age 0.0409 0.1237a 0.3269a -0.0322 0.1602a -0.0651a 0.0592b -0.0403 0.2023a -0.1743a -0.2092a -0.0572b 1       

Marital Status -0.0053 0.0403 -0.1478a 0.0013 0.1023a -0.0379 -0.0713a 0.0886a -0.111a 0.0776a -0.0035 0.4736a 0.0956a 1      

Family Size 0.0069 -0.0095 0.0438c 0.0085 -0.0953a 0.0648a 0.0378 -0.0418c 0.0503b -0.0501b 0.0202 -0.3049a -0.1219a -0.5681a 1     

Education 
Level 

0.1984a -0.0141 -0.129a 0.091a 0.0774a 0.2328a 0.2368a 0.0018 -0.1613a 0.0167 0.2178a -0.4009a -0.2153a -0.249a 0.19a 1    

Region 1 0.1236a 0.0142 -0.1285a 0.0318 0.0599b 0.0826a 0.0579b -0.0041 -0.1547a 0.1177a 0.1159a -0.0775a -0.1001a -0.0846a 0.0902a 0.167a 1   

Region 2 0.2226a 0.129a -0.1721a 0.0812a 0.1766a -0.0532b 0.0451c 0.143a -0.1758a 0.0679a 0.0685a 0.0062 -0.0524b 0.0134 -0.0602b 0.1021a -0.3631a 1  

Region 3 -0.3121a -0.1397a 0.265a -0.1043a -0.2204a -0.0057 -0.0868a -0.1407a 0.2874a -0.1526a -0.1519a 0.0493b 0.1244a 0.0472c -0.0042 -0.2223a -0.3518a -0.7444a 1 

Notes: a, b, and c indicate significance at 1, 5 and 10 percent, respectively. PGI: poverty gap income, PGC: poverty gap consumption.
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Table 3. Frequency distribution of variables used in the Income model 

      Income             Consumption   

Characteristics N Incidence % poor Gap Elasticity Severity Elasticity N Incidence % poor Gap Severity 

Work years:        
     

0≤years≤14 2,366 806 34.07 322.21 0.0106 146,703 0.0213 2,373 432 131.46 26,894 18.20 

15≤years≤28 2,219 724 32.63 351.14 0.005 177,316 0.0100 2,223 370 141.92 32,046 16.64 

29≤years≤44 4,128 1,092 26.45 346.53 -0.0003 178,615 -0.0006 4,135 556 134.70 29,346 13.45 

years≥45 1,854 718 38.73 295.86 -0.0063 130,571 -0.0126 1,855 490 132.52 27,405 26.42 

Gap years:             

0≤years≤5 8,077 2,480 30.70 328.2 -0.0151 158,836 -0.0301 8,092 1,400 132.95 28,170 17.30 

6≤years≤17 1,811 617 34.07 331.49 -0.0098 157,230 -0.0195 1,812 330 137.68 29,434 18.21 

18≤years≤23 326 123 37.73 357.28 0.0008 187,556 0.0017 328 60 152.89 33,760 18.29 

years≥24 353 120 33.99 352.85 0.0061 178,518 0.0123 354 58 144.59 35,217 16.38 

Currently working :            

yes 4,499 959 21.32 259.12  107,856  4,503 462 118.36 21,517 10.26 

no 6,068 2,381 39.24 359.63  181,429  6,083 1,386 140.29 31,226 22.78 

Last occupation:            

Occupation1 834 118 14.15 349.62  182,982  837 43 122.22 23,689 5.14 

Occupation2 559 98 17.53 428.07  246,212  559 47 147.09 37,174 8.41 

Occupation3 2,271 666 29.33 327.74  160,267  2,275 316 127.87 25,915 13.89 

Occupation4 4,250 1,336 31.44 305.79  139,507  4,254 790 130.68 27,079 18.57 

Occupation5 2,653 1,122 42.29 351.83  175,202  2,661 652 143.12 32,014 24.50 

Number of jobs:            

1 3,418 1,096 32.07 304.33  138,215  3,422 627 130.60 27,438 18.32 

2≤number≤4 5,161 1,639 31.76 347.18  173,624  5,172 901 140.81 31,193 17.42 

number≥5 1,988 605 30.43 334.20  164,237  1,992 320 126.17 24,724 16.06 

Gender:             

Female 5,376 1,777 33.05 297.71  127433  5,383 1,024 125.73 24836 19.02 
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Male 5,191 1,563 30.11 368.35  197677  5,203 824 146.09 33723 15.84 

Age:              

60≤age≤69 5,768 1,181 20.48 309.84  149,705  5,778 505 121.81 24,327 8.74 

70≤age≤79 3,630 1,541 42.45 334.86  160,338  3,638 908 131.55 27,547 24.96 

80≤age 1,169 618 52.87 360.55  180,476  1,170 435 156.71 36,602 37.18 

Marital status:             

married, w. spouse 7,274 1,911 26.27 324.70  160,694  7,280 950 128.83 26,741 13.05 

single 3,293 1,429 43.40 338.88  159,784  3,306 898 141.14 30,976 27.16 

Family size:            

1 1,933 1,100 56.91 340.41 0.4028 160,385 0.8055 1,945 720 140.84 31,059 37.02 

2 5,034 1,638 32.54 325.98 0.3341 161,668 0.6682 5,038 855 128.81 26,299 16.97 

3≤size≤4 2,857 515 18.03 326.03 0.2655 156,431 0.5309 2,858 242 138.83 30,600 8.47 

5≤size≤6 669 77 11.51 332.08 0.1282 162,861 0.2564 671 28 131.59 32,745 4.17 

7≤size≤9 74 10 13.51 288.47 -0.0091 107,946 -0.0182 74 3 102.61 16,591 4.05 

Education level:            

No schooling 2,197 1,114 50.71 311.91  140,052  2,201 754 142.03 30,506 34.26 

elementary school 3,613 1,194 33.05 329.26  156,594  3,617 667 129.60 27,599 18.44 

lower secondary 1,785 482 27.00 343.05  175,525  1,790 206 118.36 23,006 11.51 

upper secondary 2,104 423 20.10 349.17  187,586  2,108 176 135.15 30,074 8.35 

2+ years college  868 127 14.63 402.38  224,201  870 45 165.20 39,494 5.17 

Province of residence:           

Capital 1,792 561 31.31 365.13  193,868  1,800 263 137.82 31,569 14.61 

Highly urbanized 4,492 1,467 32.66 374.63  198,752  4,497 790 149.50 34,517 17.57 

Less urbanized 4,283 1,312 30.63 267.03  102,963  4,289 795 119.22 22,200 18.54 

Observations 10,567 3,340 31.61 330.77   160,304   10,586 1,848 134.81 28,799 17.46 

Notes: The columns of Poverty gap and Poverty severity are showing the mean value across the distribution of the variables. The Elasticity was calculated at the initial value 

of each ranges.  
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Table 4.A Estimation result of Poverty Incidence in the Income model 
 (1) (2) 

Variables Logit coeff Odds ratio 

Work years -0.0286a 0.972a 
 (0.00687) (0.00667) 

(Work years)^2 0.000383a 1.000a 
 (0.000109) (0.000109) 

Gap years 0.0293b 1.030b 
 (0.0137) (0.0142) 

(Gap years)^2 -0.000743 0.999 
 (0.000463) (0.000463) 

Not working 0.677a 1.969a 
 (0.0671) (0.132) 

Occupation2 0.124 1.132 
 (0.200) (0.226) 

Occupation3 0.679a 1.971a 
 (0.133) (0.263) 

Occupation4 0.668a 1.950a 
 (0.111) (0.217) 

Occupation5 1.036a 2.817a 
 (0.142) (0.400) 

Number of jobs 0.0113 1.011 
 (0.0176) (0.0178) 

Age 0.320a 1.377a 
 (0.0404) (0.0557) 

(Age)^2 -0.00179a 0.998a 
 (0.000287) (0.000286) 

Single -0.340a 0.712a 
 (0.0625) (0.0445) 

Family size -1.293a 0.274a 
 (0.117) (0.0321) 

(Family size)^2 0.110a 1.117a 
 (0.0176) (0.0196) 

Education level -0.0953a 0.909a 
 (0.00770) (0.00700) 

Observations 10,567 10,567 
Notes: a, b, and c indicate significance at 1, 5 and 10 percent, respectively. Robust standard 

errors in italics adjusted for clustering on 24 groups are in parentheses. Gender, region, and year 

variables were omitted because of no within-group variance. 

 

  



22 

 

Table 4.B Estimation result of Poverty Gap and Severity in the Income model 
 (1) (2) (3) 

Variables Probit coeff Poverty Gap Poverty Severity 

Not working 0.390a -- -- 
 (0.0328) -- -- 
Work years -0.0166a 0.0106a 0.0213a 
 (0.00334) (0.00408) (0.00815) 
(Work years)^2 0.000222a -0.000188a -0.000377a 
 (5.54e-05) (6.24e-05) (0.000125) 
Gap years 0.0194a -0.0151b -0.0301b 
 (0.00499) (0.00631) (0.0126) 
(Gap years)^2 -0.000483a 0.000442b 0.000884b 
 (0.000165) (0.000183) (0.000367) 
Occupation2 0.0573 0.246 0.493 
 (0.0897) (0.163) (0.326) 
Occupation3 0.372a -0.128 -0.256 
 (0.0708) (0.140) (0.280) 
Occupation4 0.376a -0.121 -0.242 
 (0.0695) (0.137) (0.274) 
Occupation5 0.595a -0.172 -0.344 
 (0.0711) (0.144) (0.289) 
Female -0.383a -0.0816 -0.163 
 (0.0384) (0.0607) (0.121) 
Age 0.178a -0.0445 -0.0890 
 (0.0315) (0.0495) (0.0991) 
(Age)^2 -0.000991a 0.000230 0.000461 
 (0.000215) (0.000323) (0.000646) 
Single -0.179a 0.343a 0.686a 
 (0.0422) (0.0577) (0.115) 
Family size -0.761a 0.471a 0.943a 
 (0.0574) (0.109) (0.218) 
(Family size)^2 0.0670a -0.0343a -0.0686a 
 (0.00855) (0.0126) (0.0251) 
Education level -0.0563a 0.0371a 0.0742a 
 (0.00400) (0.00759) (0.0152) 
Highly urbanized -0.0428 0.0994c 0.199c 
 (0.0407) (0.0539) (0.108) 
Less urbanized -0.264a -0.0535 -0.107 
 (0.0438) (0.0651) (0.130) 
2009 -0.0905b -0.126b -0.252b 
 (0.0444) (0.0539) (0.108) 
2012 -0.202a 0.00142 0.00284 
 (0.0440) (0.0576) (0.115) 
2015 -0.200a 0.135b 0.269b 
 (0.0437) (0.0568) (0.114) 
Number of jobs -- -0.00815 -0.0163 
 -- (0.0105) (0.0210) 
Inverse Mills ratio -- -1.079a -2.158a 
 -- (0.163) (0.326) 
Constant -6.293a 7.416a 14.83a 
 (1.165) (1.868) (3.736) 
Observations 10,567 3,340 3,340 
R-squared  0.091 0.091 
Notes: a, b, and c indicate significance at 1, 5 and 10 percent, respectively. Robust standard errors in 
italics in parentheses. Columns (2), (3) are showing the results of OLS estimation 
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Table 5.A Estimation result of Poverty Incidence in the Consumption model 
 (1) (2) 

Variables Logit coeff Odds ratio 

Work years -0.0324a 0.968a 
 (0.00626) (0.00606) 

(Work years)^2 0.000519a 1.001a 
 (9.55e-05) (9.56e-05) 

Gap years 0.0118 1.012 
 (0.0142) (0.0144) 

(Gap years)^2 -0.000434 1.000 
 (0.000498) (0.000498) 

Not working 0.693a 1.999a 
 (0.117) (0.235) 

Occupation2 0.396 1.485 
 (0.313) (0.464) 

Occupation3 0.692a 1.998a 
 (0.213) (0.426) 

Occupation4 0.820a 2.271a 
 (0.186) (0.422) 

Occupation5 1.212a 3.361a 
 (0.201) (0.674) 

Number of jobs 0.0446b 1.046b 
 (0.0210) (0.0220) 

Age 0.408a 1.503a 
 (0.0615) (0.0925) 

(Age)^2 -0.00227a 0.998a 
 (0.000423) (0.000422) 

Single -0.288a 0.750a 
 (0.0940) (0.0705) 

Family size -1.108a 0.330a 
 (0.138) (0.0456) 

(Family size)^2 0.0754a 1.078a 
 (0.0194) (0.0209) 

Education level -0.102a 0.903a 
 (0.00926) (0.00837) 

Observations 10,586 10,586 
Notes a, b, and c indicate significance at 1, 5 and 10 percent, respectively. Robust standard errors 

in italics adjusted for clustering on 24 groups are in parentheses. Gender, region, and year 

variables were omitted because of no within-group variance. 
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Table 5.B Estimation result of Poverty Gap and Severity in the Consumption model 

 (1) (2) (3) 

Variables Probit coeff Poverty Gap Poverty Severity 

Not working 0.387a -- -- 
 (0.0385) -- -- 
Work years -0.0171a -0.0109b -0.0218b 
 (0.00373) (0.00551) (0.0110) 
(Work years)^2 0.000277a 0.000124 0.000249 
 (6.11e-05) (8.57e-05) (0.000171) 
Gap years 0.0142b 0.00516 0.0103 
 (0.00595) (0.00969) (0.0194) 
(Gap years)^2 -0.000415b -0.000184 -0.000369 
 (0.000200) (0.000271) (0.000542) 
Occupation2 0.173 -0.0886 -0.177 
 (0.116) (0.267) (0.534) 
Occupation3 0.324a -0.0180 -0.0361 
 (0.0938) (0.208) (0.415) 
Occupation4 0.405a -0.0188 -0.0375 
 (0.0917) (0.208) (0.416) 
Occupation5 0.635a 0.115 0.231 
 (0.0940) (0.204) (0.409) 
Female -0.320a -0.275a -0.550a 
 (0.0440) (0.0704) (0.141) 
Age 0.203a -0.0384 -0.0768 
 (0.0365) (0.0648) (0.130) 
(Age)^2 -0.00112a 0.000392 0.000784 
 (0.000246) (0.000433) (0.000866) 
Single -0.104b 0.312a 0.623a 
 (0.0515) (0.0954) (0.191) 
Family size -0.595a 0.266 0.532 
 (0.0733) (0.167) (0.335) 
(Family size)^2 0.0419a -0.0418 -0.0835 
 (0.0114) (0.0291) (0.0583) 
Education level -0.0580a -0.0144b -0.0288b 
 (0.00456) (0.00734) (0.0147) 
Highly urbanized 0.0485 0.234a 0.467a 
 (0.0486) (0.0843) (0.169) 
Less urbanized -0.0829 -0.137 -0.274 
 (0.0521) (0.0942) (0.188) 
2009 -0.198a 0.0653 0.131 
 (0.0500) (0.0857) (0.171) 
2012 -0.274a 0.0377 0.0755 
 (0.0500) (0.0829) (0.166) 
2015 -0.353a -0.315a -0.630a 
 (0.0502) (0.0979) (0.196) 
Number of jobs -- -4.86e-05 -9.72e-05 
 -- (0.0184) (0.0369) 
Constant -8.279a 5.052b 10.10b 
 (1.361) (2.466) (4.933) 
Observations 10,586 1,848 1,848 
R-squared  0.066 0.066 
Notes: a, b, and c indicate significance at 1, 5 and 10 percent, respectively. Robust standard errors in in italics 
in parentheses. Columns (2), (3) are showing the results of OLS estimation 

 

  



25 

 

Figure 1. Poverty rate based on income post taxes and transfer by age cohorts 

 
Source: OECD Statistics Online DB, Income Distribution and Poverty 

 

 

Figure 2. Mean Poverty gap based on income post taxes and transfers over time, the elderly 

above 65 

 
Source: OECD Statistics Online DB, Income Distribution and Poverty 
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Appendix Table A. Estimation result in the Income and consumption models using Single 

Poverty line.  

  Income   Consumption  

 Column (1) (2) (3) (1) (2) (3) 

Variables 
Probit 

coeff 

Poverty 

gap 

Poverty 

severity 

Probit 

coeff 

Poverty  

gap 

Poverty 

severity 

Not working 0.2970a  -- -- 0.2330a -- -- 
 0.0316 -- -- 0.0330 -- -- 

Work years -0.0132a -0.0028 -0.0055 -0.0195a 0.00155 0.00311 
 0.0034 0.0031 0.0061 0.0034 0.0036 0.0073 

(Work years)^2 0.00017a 0.00003 0.00055 0.00032a -0.00006 -0.0001 
 0.00006 0.00005 0.0001 0.00006 0.00005 0.0001 

Gap years 0.0149a 0.00108 0.00216 0.0265a -0.0044 -0.0088 
 0.0049 0.0050 0.0100 0.0051 0.0059 0.0119 

(Gap years)^2 -0.00028c -0.0001 -0.0002 -0.00068a -0.00001 -0.00013 
 0.0002 0.0002 0.0003 0.0002 0.0002 0.0004 

Occupation2 0.0813 -0.0756 -0.1510 0.0135 0.1120 0.2230 

    0.0815 0.0986 0.1970 0.0970 0.1340 0.2680 

Occupation3 0.4090a -0.0962 -0.1920 0.4430a -0.2240b -0.4470b 

    0.0644 0.0816 0.1630 0.0742 0.1110 0.2210 

Occupation4 0.4090a -0.1270 -0.2530 0.4830a -0.0977 -0.1950 

    0.0630 0.0800 0.1600 0.0726 0.1100 0.2210 

Occupation5 0.5990a -0.0305 -0.0610 0.7570a -0.1810 -0.3610 
 0.0648 0.0871 0.1740 0.0739 0.1260 0.2520 

Female -0.0973a 0.0124 0.0248 -0.0138 -0.0044 -0.0088 

    0.0362 0.0339 0.0677 0.0373 0.0368 0.0735 

Age 0.2210a 0.00103 0.00205 0.2330a -0.0078 -0.0157 

    0.0316 0.0345 0.0690 0.0326 0.0408 0.0816 

(Age)^2 -0.00127a 0.00004 0.00007 -0.00135a 0.00013 0.00025 
 0.0002 0.0002 0.0004 0.0002 0.0003 0.0005 

Single -0.274a 0.1100b 0.2190b -0.2530a 0.1100b 0.2300b 
 0.0379 0.0444 0.0887 0.0396 0.0516 0.1030 

Family size -0.898a 0.0272 0.0544 -0.8340a -0.0988 -0.1980 

    0.0485 0.0814 0.1630 0.0512 0.0987 0.1970 

(Family size)^2 0.0797a 0.00327 0.00653 0.0713a 0.0218b 0.0437b 

    0.0069 0.0091 0.0182 0.0074 0.0107 0.0214 

Education level -0.0653a 0.00216 0.00433 -0.0672a -0.0064 -0.0127 

    0.0039 0.0057 0.0115 0.0040 0.0076 0.0151 

Highly urbanized -0.0891b -0.0371 -0.0741 -0.1550a 0.1670a 0.333a0 
 0.0393 0.0385 0.0770 0.0416 0.0460 0.0920 
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Less urbanized -0.0074 -0.0154 -0.0307 0.1260a 0.2740a 0.5490a 
 0.0417 0.0397 0.0794 0.0434 0.0456 0.0913 

2009 0.0464 -0.0619 -0.1240 -0.0709 -0.2050a -0.4100a 

    0.0431 0.0383 0.0766 0.0441 0.0421 0.0842 

2012 -0.2430a -0.1710a -0.3430a -0.3420a -0.1110b -0.2220b 
 0.0427 0.0433 0.0867 0.0442 0.0541 -0.1080 

2015 -0.4230a -0.1680a -0.3360a -0.5910a -0.1420b -0.2830b 

    0.0426 0.0506 0.1010 0.0446 0.0719 0.1440 

Number of jobs -- -0.0067 -0.0135 -- 0.00234 0.00467 
 -- 0.0079 0.0158 -- 0.0090 0.0179 

Inverse Mills ratio -- -0.4960a -0.991a -- -0.4420a -0.8850a 
 -- 0.1290 0.2580 -- 0.1610 0.3220 

Constant -7.2530a 6.2290a 12.4600a -8.1700a 5.6380a 11.2800a 
 1.1530 1.3010 2.6030 1.1970 1.5850 3.1700 

Observations 10,567 4,902 4,902 10,586 3,794 3,794 

R-squared 0.073 0.073   0.124 0.124 

Notes: a, b, and c indicate significance at 1, 5 and 10 percent, respectively. Robust standard errors in italics. 

Columns (2), (3) are showing the results of OLS estimation 


