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Abstract:
This paper investigates bridge employment beyond retirement, as nowadays it is one of solutions
often mentioned to stabilize pension systems in the context of an aging population. The aim of this
paper is to identify individual, financial, and other factors that influence retirees to work beyond
retirement in Lithuania. This research was done using unique administrative Lithuanian data,
allowing to analyze post-retirement employment in Lithuania for the first time. The sample consists
of 26,000 new old-age pension recipients from 2015 to 2017. By applying binary models of the
probability of being employed beyond retirement, it is found out that a greater acquired retirement
record, a higher average wage before retirement, and living in a bigger city with a higher
employment rate were positively associated with accepting bridge employment, while a higher
sickness rate, higher old-age pension, and earlier receipt of an unemployment benefit were inversely
related to accepting such employment. Moreover, being a professional or manager increases the
likelihood of bridge employment in comparison to unskilled workers. This probability increases even
more if a person works in the public sector. Finally, some social groups were excluded, finding that
widows with disabilities or widowed women with worse health are not likely to work beyond
retirement and are consequently under a bigger risk of poverty. To sum up, retirees who should stay
in the labor market in their old age because of their bad financial situation are less likely to do it.
This suggests that persons with bigger needs, lower-skilled workers, and women deserve particular
attention in labor market reforms.
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1. Introduction 

A low fertility rate, increasing life expectancy, and a high emigration rate accelerate demographic 

change in the world. The resulting demographic forecast is characterized by a rapid aging of the 

working age population, as well as an increasing share of people above retirement age. These trends 

negatively affect pension and health systems, and the labor market too. Social security is facing 

shortfalls, resulting in lower benefits and replacement rates, while individuals are confronted with 

reduced pension income and the risk of living in old-age poverty.  

To secure the financial sustainability of pension systems in European countries and to ensure 

higher pensions, structural reforms were proposed, such as shifting from the defined benefit to 

defined contribution schemes and moving from single to multi-tiered pension systems to lower the 

share of pay-as-you-go pensions. Moreover, many countries started to increase the retirement age 

and discourage early retirement arrangements because easy early labor market exit would create 

growing imbalances between active years and years in retirement. However, the financial and 

economic crisis highlighted weaknesses in some pension systems and denied the myth that specific 

type of pension system can cope with demographic changes by itself, whereas increasing pension 

age is also not enough to reduce negative aging impact on pension systems.  

As one of the solutions to resource the needs of an aging population is the encouragement of 

individuals to stay in the labor market for longer, avoiding labor shortages for employers, providing 

employees with bigger income in old age, and ensuring the stability of pension and health systems. 

The choice to work beyond the retirement can be very individual and depend on different factors.  

The aim of this paper is to find out what factors affect the choice of retirees to work beyond the 

retirement in Lithuania in order to elaborate reasonable recommendations to the Lithuanian pension 

system and labor market policies. The results of this research can allow to design customized 

reforms to uniquely support individuals in retirement. To understand the factors affecting bridge 

employment, statistical analysis and binary models of probability were employed.  

The biggest benefit and at the same time the biggest limitation of this research is the use of 

administrative data. On the one hand, using unique Lithuanian social security data allows to treat 

not a sample, as in the cases of other authors, but to treat the whole population. The majority of 

social science studies on older workers and retirement transitions use survey data, such as the 

Survey of Health, Aging and Retirement in Europe project (Dingemans et al. 2016; Komp et al. 

2010; Dingemans, Möhring 2018; Dingemans, Henkens 2018; Kalwij, Vermeulen 2008; Börsch-

Supan et al. 2013), European Union Labour force survey (Aliaj et al. 2016) or questionnaires 
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surveys (Shackloc et al. 2009). So, this research will have a valuable contribution to researches in 

this area. 

On the other hand, not all factors that could be very interesting to investigate, were possible to 

include. For example, no administrative data is accessible about a person’s marital status or 

spouse’s employment, although it is known from previous studies that these factors do affect a the 

retiree’s choice to work beyond retirement. 

Without the introduction and the conclusions, this paper is constructed of five main sections. 

The second section reveals the literature review, where different attitudes on bridge employment 

are provided, including employers’ and employees’ positions. The third section provides an 

analysis of retirees’ employment in Lithuania. The fourth section deals with the hypotheses for 

possible factors affecting the choice to work beyond the retirement. In the fifth section, 

methodological issues of binary probability models have been presented. In the sixth section of this 

paper, the results of probability models are presented. 

2. Literature review 

In line with the increasing trend toward old-age employment, a new term – “bridge employment” 

– is used. The definition of bridge employment proposed in this study is slightly different from that 

in United States, where “bridge employment” is often defined as participation in a paid job (part-

time, temporary, full-time or self-employment) after exit from a full-time career job; in other words, 

it signifies the “bridge” from pre-retirement employment to full retirement (Gobeski, Beehr 2009; 

Feldman 1994; Dingemans et al. 2016). In European countries, where part-time employment is 

relatively common in all stages of a career, especially among female employees, this definition 

would be controversial (Sandor 2011). Like Dingemans et al. (2016), in this paper, bridge 

employment is defined as the participation in paid work by those who are entitled to old-age 

pension. 

Longer (2006) highlights that encouraging older workers to remain in work longer could result 

in a triple dividend: (1) it would boost labor force growth and help offset the negative impact of 

population aging on economic growth; (2) it would improve public finances through reduced public 

expenditures associated with early retirement while increasing tax revenues; (3) and it would also 

help employers by smoothing the pace at which they will have to replace retiring workers with new 

entrants. It is obvious that policymakers can only win from the choice of retirees to work. But how 

this process can affect employers and employees separately and what prevailing attitudes are 

among these groups of society? 
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Increased expenditure of health, pension and care for elderly people, and labor shortage are 

some of the negative implications of population aging that pose serious threats to macroeconomic 

performance. With an increasing share of dependent older people in society, fiscal expenditures on 

health care, long-term care, and pensions increase, while they must be financed through the 

contributions and taxes paid by the increasingly smaller younger age groups. To avoid these 

consequences, European countries aim to strengthen employment, including older women and men 

aged 55–64. The new employment strategy, as part of the Europe 2020 strategy, explicitly includes 

promoting active aging in the sense of increasing labor force participation, working for more years 

and remaining at work for longer (EC-European Commission 2010). 

Individual motives to work beyond the retirement. Most often two different motives of 

individuals for bridge employment are distinguished in the literature. Firstly, retirees in better a 

financial situation may choose to work beyond the retirement to get life satisfaction, not to lose 

social relationships (Dingemans, Henkens 2018; Sandor 2011), and to earn income, augmenting 

the social security pension income (Cahill et al. 2006). The argument supporting this statement is 

that retiring people face the feeling that they are no more useful to their society, although in many 

cases, they would be motivated to continue working and maintain social relationships. 

On the other hand, bridge jobs may reflect the financial necessity to avoid poverty risk, 

especially those at the lower end of the socioeconomic scale (Cahill et al. 2006; Maestas, 

Zissimopoulos 2010; Aliaj et al. 2016; Komp et al. 2010; Longer 2006). Older persons face an 

increasing risk of poverty, and they may counter this by working longer. 

Consequently, individuals may not want to work longer, but they may need to work in order to 

support their consumption and avoid poverty. However, older workers may face a few difficulties 

in keeping their jobs. They may be less productive than younger ones, as they have been trained 

through a different educational system; the quality of their human capital might be lower; and, even 

if they have acquired experience, it is often not useful in new, expanding sectors (Bussolo et al. 

2015). Older workers may be less mobile, less entrepreneurial, and generally less flexible. 

Moreover, the hiring policies of firms may be biased against older, possibly less productive but 

more expensive workers. 

Attitudes of employers to older workers. Many authors agree that increasing attention is needed 

for the potential of older workers because of labor shortages (Schalk et al. 2010; Maestas, 

Zissimopoulos 2010; Cahill et al. 2006). Maestas and Zissimopoulos (2010) note that older workers 

are becoming closer skill substitutes for younger workers, which in turn should raise demand for 

older workers, particularly in jobs where the productivity return to experience is high. Shalk et al. 

(2010) argues that the lower maximum capacities with age are becoming less and less important 
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because of automation in physical work and the computerization of cognitive work, especially of 

memory and computation-related tasks. 

Increasing attention is needed for the potential of older workers. Companies should consider 

this potential, but do they really do this? Longer (2006) courageously states that employers are part 

of the problem in terms of restricting job opportunities for older workers because of negative 

attitudes. 

The main finding why employers do not rehire older employees is the downward wage 

flexibility. Employers are considerably more likely to rehire employees who are prepared to accept 

a significantly lower wage after mandatory retirement because they probably want the post-

retirement wage to be more related to workers’ productivity (Mulders et al. 2014). It is generally 

acceptable that older workers become less productive, but at the same time, their experience makes 

it possible to get reasonably bigger wage. 

It is clear enough that as the labor force shrinks, more and more employers will face the problem 

of labor force shortage, but the question is if they find it advantageous to hire older workers and 

devise new mechanisms for retaining older workers. Here public policy should make information 

campaigns, guidelines, and age-discrimination legislation, although it must be said that public 

measures only have a limited role in changing employer practices, since they cannot directly force 

employers to hire or retain older workers. Thus, the public policy needs more research on post-

retirement employment.  

3. Analysis of retirees' employment in Lithuania 

The financial situation of retirees in Lithuania is not easy. The at-risk-poverty-rate1 of old-age 

pension recipients was decreasing during the period of 2008–2010, but since 2010, with increasing 

wages and frozen pensions, the situation started to go worse (FIGURE 1). In 2018, the at-risk-

poverty-rate of old-age pension recipients stood at 42% and, compared to 2011, grew by 30 

percentage points, while the at-risk-poverty-rate of employed persons stayed at the same level. 

The government in Lithuania takes measures to reduce poverty among older people, such as the 

indexation of old-age pensions (since 2018), premiums for minimum pension recipients (since 

2019), onwards or the conversion of pensions for retirees with more than 30 years of an obligatory 

retirement record. People are encouraged to accumulate retirement savings in private pension 

funds (pension reforms in 2004, 2014, 2019). 

 
1 The share of persons with an equivalized disposable income below the risk-of-poverty threshold, which is set at 60 

% of the national median equivalized disposable income (after social transfers). 
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FIGURE 1. The at-risk-poverty-rate of employed persons and old-age pension recipients, % 

Source: The Lithuanian Department of Statistics 

Financial situation of retirees can be analyzed through the replacement ratio of old-age pensions, 

which, in this paper, is defined as the average pension paid for those who have an obligatory 

pension record, divided by the net average wage, taking into account personal income taxes and 

social security contributions paid by workers and pensioners. Despite all the measures, the 

replacement ratio of old-age pension remains low (FIGURE 2).  

 

FIGURE 2. Replacement ratio of old-age pension, having obligatory pension record 

Source: The Social Insurance Fund Board and The Lithuanian Department of Statistics 

In 2018, the replacement ratio of old-age pension paid for retirees who have an obligatory pension 

record in Lithuania was 45.7%. In the period of 2007–2009, this ratio increased and reached 52% 

in 2009. The increase in the replacement ratio of old-age pension was determined by the decrease 
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of the average net wage during the crisis year. In 2012, the indicator grew due to an increase in the 

average retirement benefit, since in that year, the reduced first- and second-degree state pensions 

to the victims, officials, soldiers, scientists, and judges were restored. In the recent years, the 

replacement ratio of old-age pension paid for retirees who have an obligatory pension record 

returned to the previous level – at about 45%. 

As a person gets older, they can or sometimes must make different choices related to pension: 

to take early retirement pension before retirement age comes, to retire when retirement age comes, 

to work and receive their old-age pension, or to defer the payment of pension. 

To take early retirement pension. In Lithuania, a person is eligible for early retirement pension 

if they are less than 5 years from their retirement age, have the obligatory retirement record, have 

no other income, and do not receive any other pension or benefit. The early retirement pension is 

decreased by 0.4% per each early retirement month. After reaching the standard retirement age, the 

reduction is recalculated according to the number of months for which an early pension was paid 

– therefore, receiving an early retirement pension decreases the income in retirement. Mostly, 

people who lose their jobs shortly before retirement and cannot find another job apply for this 

pension. They are mostly lower-skilled workers, for example, cleaners, housekeepers, or shop 

sellers, who are paid less than the average wage of a country. In Lithuania, about 7 thousand people 

each year opt for early old-age pensions, and this represents about 1% of all retirees. In 2018, the 

average early retirement pension was 230,70 euro, and it was one-third lower than the average old-

age pension paid for retirees who have an obligatory pension record.  

To retire when retirement age comes. In Lithuania, 608,7 thousand people receive old-age 

pension. The average old-age pension in 2018 was 319,35 euro. The average old-age pension paid 

for retirees who have obligatory retirement record in 2018 was 337,50 euro. Many retirees have an 

obligatory retirement record; however, the share of retirees not having a required retirement record 

is increasing. In 2008, 5,4% of retirees did not have an obligatory retirement record, while in 2018, 

this share increased to 10%. 

To defer the payment of pension. If a person is entitled to an old-age pension, a retiree may 

defer it. The payment of the old-age pension may be deferred for a full year, but for a maximum of 

5 years. At the end of the deferment period, the old-age pension is increased by 8% for each full 

year of deferment. In Lithuania, about 1 thousand people receive their old-age pensions, which 

were deferred. Most people who choose to defer their pension are those with a high income. On 

average, deferred old-age pension is 60% higher than the average old-age pension paid for retirees 

who have an obligatory pension record. This shows that people who defer the payment of pension 

are those with high incomes and those who would receive a higher pension anyway. 
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To work and receive a pension. In Lithuania, the law guarantees that old-age pension 

recipients can earn additional income without losing or decreasing their pensions. This is a great 

incentive to work and retire together. Therefore, there is a growing number of retirees in Lithuania 

who decide to stay in the labor market after retirement and receive old-age pensions (FIGURE 3). 

The employment rate among old-age pension recipients in Lithuania increased from 9.2% in 2010 

to 11.4% in 2018. 

 

FIGURE 3. Share of working retirees in December of 2008-2018   

Source: Social Insurance Fund Board 

The share of working retirees increased due to the choice of new old-age pension recipients to 

work. As we can see from TABLE 1, the share of working retirees increased 9 percentage points 

from 39% in 2010 to 48% in 2017. 

TABLE 1. Share of new old-age recipients working 6 and 12 months after their retirement 

Years 2010 2011 2012 2013 2014 2015 2016 2017 

New recipients, thousands 21.8 22.0 16.7 16.0 15.3 16.3 16.2 16.1 

after 6 mths:                 

employed, thousands 9.0 9.9 8.1 8.0 7.7 8.4 8.2 8.2 

Share of employed, % 41% 45% 48% 50% 50% 51% 51% 51% 

after 12 mths:          

employed, thousands 8.5 9.4 7.7 7.5 7.2 7.9 7.5 7.7 

Share of employed, % 39% 43% 46% 47% 47% 48% 46% 48% 

Source: Social Insurance Fund Board 

Statistical data show that the differences of bridge employment exist between men and women, 

finding that women are less likely to work beyond retirement in Lithuania. Statistically, 14% of 

retired men and 11% of retired women work, whereas women receive lower wages during their 

11,7

9,6
9,2 9,2

9,7
10,3

10,9
11,3 11,4 11,6 11,4

0

2

4

6

8

10

12

14

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

28 September 2020, 14th Economics & Finance Virtual Conference, Lisbon ISBN 978-80-7668-002-9, IISES

164



whole careers and have a lower workforce participation rate due to childcare. They are less active 

in retirement, too.  

In a group of people aged 63–65 years, 38% of men and 36% of women work. However, labor 

market activity declines with age. In a group of people aged 66–70 years, only 24% of men and 

19% of women work, until eventually their activity reduces to a minimum in the ages 76–80.   

 

FIGURE 4. Share of employed retirees by age, in December of 2018 

Source: Social Insurance Fund Board 

Statistical data show that retirees mostly work for a lower than average wage. In December 2018, 

the average wage of people who were 63 and older was 819 Eur, and it was 17 percentage points 

less than average wage of all insured persons.  

 

FIGURE 5. Average wage of employed retirees, in December of 2018 

Source: Social Insurance Fund Board 
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There are some reasons for the downward wage. First, retirees are more likely to work part-time 

jobs. Second, the employment after retirement is in the hands of employers. As Mulders (2014) 

points out, employers are considerably more likely to rehire employees who are prepared to accept 

a significantly lower wage after mandatory retirement because they probably want the post-

retirement wage to be more related to workers’ productivity. Thus, as age increases, wages fall. 

4. Hypotheses 

Studying the participation of retirees in the labor force introduces various possible determinants of 

post-retirement employment, which were grouped by the author into individual, financial, family 

and other factors (Table 2). Factors included into regressions in empirical part are marked with the 

“+” sign. 

TABLE 2. Factors affecting bridge employment beyond the retirement. 

Individual factors Financial factors Family factors Other factors 

Age (-) Wage (+) H6 Marital status (-) Region (+) H8 

Gender (+) H1 Old-age pension (+) H7 
Spouse’s employment 

(-) 

Employment rate in region 

(+) H9 

Health (+) H2 Wealth (-) Family context (-) 
Unemployment benefit 

recipient (+) H10 

Education (-)   
Disability pension recipient 

(+) H11 

Occupation (+) H3   
Widow pension recipient 

(+) H12  

Work history (+) H4   
Macroeconomic situation  

(+) H13 

Sector (+) H5   
Prevalence of pension 

deferment (-) 

   
Prevalence of early 

retirement (-) 

   
Prevalence of private 

pensions (-) 

 Source: grouped by the author. 

Individual factors. A well-known and important predictor of bridge employment is gender, with 

men being more likely to work in bridge jobs (Komp et al. 2010; Maestas 2010; Kim, Feldman 

2000; Damman, Henkens 2018; Damman et al. 2015; Pleau 2010; Maestas, Zissimopoulos 2010; 

Shacklock et al. 2009). Most authors agree that women’s labor force participation rate is lower than 

men’s rate because of social norms and women’s responsibility for familial caregiving (Hult 2008; 

Komp et al. 2010; Pleau 2010). Many women perceive a conflict in the choice between paid work 

and child rearing (Hult 2008). Unlike male retirees, female retirees face not only the discrimination 

of age but also the discrimination of sex (Shacklock et al. 2009). However, women increasingly 
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face direct incentives for continued work at later ages because additional work may raise their 

social security benefits (Maestas, Zissimopoulos 2010). However, in the light of the foregoing, the 

following hypothesis is formulated: 

Hypothesis 1. Women are less likely to work bridge jobs than men. 

Many studies showed that two most important motivators for retirees to work are financial 

pressure and good health, with financial pressure making retirees feel that they should engage in 

bridge employment and good health making it possible to do (Wang et al. 2008). Older workers 

may be particularly at risk from exposure to difficult working conditions – such as heavy physical 

work or restrictive postures – as these can amplify the natural deterioration of the body related to 

the aging of sensorial and physical capacities (Ilmarinen 2005). However, new studies show that 

working beyond retirement can also positively affect health by increasing retirement and life 

satisfaction and ensuring active aging. In any way, the following hypothesis states: 

Hypothesis 2. Good health will be positively related to participation in bridge employment. 

Occupation can be one of the factors that will determine whether a person decides to work in 

old age. Villosio (2008) finds that older workers in sectors such as manufacturing, construction, 

and agriculture are most exposed to physical risks. Workers in the hotels and restaurants sector 

should also be added to this list, especially due to the heavy loads and difficult work positions 

entailed in such work, while lower levels of exposure to risks are experienced by people working 

in real estate, financial intermediation, and public administration and defense. Probably, people 

who do more manual work are more likely to stay in the labor market for shorter periods. 

Komp et al. (2010) finds out that occupations with high job autonomy and a low stress-level 

motivate persons to work longer and that the effect of occupational prestige is strong among both 

men and women. The higher the occupational prestige, the more likely an older person is to engage 

in paid work because persons in prestigious occupations usually have more autonomy in their work 

tasks, and this makes paid work more agreeable for them. Komp et al. (2010) also adds that persons 

in prestigious occupations often have specialized skills, which make these employees more 

valuable for their employers, motivating them to prevent early retirement. To measure the impact 

of occupation on bridge employment, Lithuanian Classification of Occupations is used, where they 

are grouped from the most skilled to the least skilled occupations. Related to this, the next 

hypothesis is formulated: 

Hypothesis 3. Higher-skilled workers, such as managers and professionals, are more likely to 

work longer than unskilled workers. 

Also, it can be assumed that a person who is in the labor market for longer is more likely to 

work beyond their retirement than somebody who is in the labor market for a shorter period, 
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because they may have got more experience, better work skills, and may have bigger chances to 

stay in the labor market for longer. In the light of the foregoing, the following hypothesis is 

formulated: 

Hypothesis 4. The more years a person has worked, the greater the likelihood of post-retirement 

employment. 

The analyzed articles do not study the impact of the sector on employment beyond the 

retirement. However, it can be assumed that there may be different opportunities to stay in the labor 

market when a person works in the public and private sector. Workers in the public sector may have 

better conditions for staying in the labor market for longer because in the private sector, employers 

will be willing to hire younger workers and will be more likely to dismiss older people. In the case 

of using administrative data about a sector a working person, the next hypothesis is formulated: 

Hypothesis 5. Individuals who had worked in the public sector are more likely to bridge 

employment in comparison to individuals from the private sector.   

Financial factors. Broadly speaking, retirees work because they need to or because they want 

to. The financial situation may play a crucial role in choosing to continue working or not. A better 

financial position is associated with an increased likelihood to retire fully rather than to continue 

working. To measure economic preferences, two indicators are used: the amount of old-age pension 

and the average wage of the last three years prior to individual’s retirement. 

The wage factor is not widely discussed in literature and by default is considered to have an 

inverse relationship with bridge employment. Kim and Feldman (2000) find in their study that the 

higher a retiree’s wage, the less likely a person was to engage in any type of bridge employment. 

Also, they show that the main source of retirees' income – pensions – are not significantly related 

to bridge employment. Old-age pensions and wages in the Lithuanian case may have bigger 

significance, where the pension replacement rate is relatively low. Whereas old-age pensions are 

low in Lithuania, a higher retiree’s wage will mean that a person will want to maintain their level 

of lifetime consumption and will work in order not to live solely from a low pension. Also, a higher 

wage will let to assume that a person has got a better work position and better opportunities to 

continue working, even after retirement. On the other hand, a low old-age pension will signal that 

a person will work out of necessity to avoid the risk of poverty. Related to this, it can be concluded 

up with the following hypotheses: 

Hypothesis 6. The higher a retiree’s average wage was, the more likely a retiree is to engage in 

bridge employment. 
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Hypothesis 7. The less the old-age pension is, the bigger probability that a retiree will work 

beyond the retirement. 

Other factors. Sometimes the choice to work beyond the retirement can depend on a region the 

person lives in, because the employment rate is bigger and more industrial centers are in a city than 

in a district. In the light of the foregoing, the following hypotheses are formulated: 

Hypothesis 8. Individuals who live in cities are more likely to bridge employment in comparison 

to individuals living in districts.  

Hypothesis 9. A person living in a region with a lesser employment rate is less likely to work 

beyond retirement. 

There are some other characteristics about a person which can be important trying to evaluate 

the probability of bridge employment. There are some different social groups, which can have 

different opportunities to post-retirement employment. For example, a person who was 

unemployed or has any disabilities is likely to have more difficulties to stay in the labor market for 

longer. Finally, widows could be more interested in bridge employment because they are more 

likely to be under risk of poverty after the death of a spouse. Thus, information on receiving social 

security benefits was included in the models. For this reason, hypotheses 10–12 are formulated: 

Hypothesis 10. A person who has received an unemployment insurance benefit earlier before 

retirement is less likely to work beyond retirement. 

Hypothesis 11. A person who has received a disability pension earlier before retirement is less 

likely to work beyond retirement. 

Hypothesis 12. A person who receives a widow pension is more likely to work beyond retirement. 

After all, strong macroeconomic conditions and well-functioning labor markets are especially 

important for underpinning higher participation rates among older people (Longer, 2006). To 

analyze a possible effect of macroeconomic factors on the employment of retirees, data about GDP 

growth are used. 

Hypothesis 13. The better economic situation, the higher the GDP growth is when a person 

retires, the more likely they are to work. 

Next, the sample and methods of the research are presented. 

4. Methods 

Sample 

The analyzed sample consists of 26,000 new old-age pension recipients from 2015 to 2017. This 

research was done by using unique Lithuanian social security data, which allows to investigate not 
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a sample, as in the cases of other authors, but the whole population. Using data about new recipients 

does not allow to analyze how the age factor affects the choice of bridge employment, because all 

persons in research are of the same age. 

Models 

To answer the question which factors influence post-retirement employment, linear probability, 

logit, and probit models are applied. The dependent variable in these models is an indicator of 

whether a man stays in the labor market beyond retirement or not. 

The two standard binary outcome models, the logit, and the probit models, specify different 

functional forms for this probability as a function of regressors. 

The logit model specifies: 

𝐿𝑖 = 𝛬 [𝛽1 + 𝛽2𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽3𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒2 + 𝛽4 log (𝑝𝑒𝑛𝑠𝑖𝑜𝑛) + 𝛽5𝑠𝑖𝑐𝑘𝐿 +  𝛽6𝑠𝑖𝑐𝑘𝐻 +

𝛽7log (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑤𝑎𝑔𝑒) + 𝛽8sector + 𝛽9sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛1 + 𝛽10sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛2 +

𝛽11sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛3 + 𝛽12sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛5 + 𝛽13sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛7 +

𝛽14sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛8 + 𝛽15region + 𝛽16unemp_benefit + 𝛽17disability ×

𝑤𝑖𝑑𝑜𝑤 𝑝𝑒𝑛𝑠𝑖𝑜𝑛 + 𝛽18widow pension × 𝑔𝑒𝑛𝑑𝑒𝑟 × 𝑑𝑢𝑚 𝑤𝑎𝑔𝑒 × 𝑠𝑖𝑐𝑘𝐿 +

𝛽19 employment rate], 

where Λ is the cumulative distribution function of the logistic function. The response variable 

regresses and denotes the employment status in retirement and adopts the value 1 for being 

employed and 0 for being unemployed.  

An alternative model is the probit model, which specifies: 

𝐼𝑖 = 𝛬 [𝛽1 + 𝛽2𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 + 𝛽3𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒2 + 𝛽4 log (𝑝𝑒𝑛𝑠𝑖𝑜𝑛) + 𝛽5𝑠𝑖𝑐𝑘𝐿 + 𝛽6𝑠𝑖𝑐𝑘𝐻 +

𝛽7log (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑤𝑎𝑔𝑒) + 𝛽8sector + 𝛽9sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛1 + 𝛽10sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛2 +

𝛽11sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛3 + 𝛽12sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛5 + 𝛽13sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛7 +

𝛽14sector × 𝑜𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛8 + 𝛽15region + 𝛽16unemp_benefit + 𝛽17disability ×

𝑤𝑖𝑑𝑜𝑤 𝑝𝑒𝑛𝑠𝑖𝑜𝑛 + 𝛽18widow pension × 𝑔𝑒𝑛𝑑𝑒𝑟 × 𝑑𝑢𝑚 𝑤𝑎𝑔𝑒 × 𝑠𝑖𝑐𝑘𝐿 +

𝛽19 employment rate + 𝜀] 

In both regressions, the form of the factors included in the regression is visible. The factor 

experience means years of acquired retirement record. Next, the experience of second power is 

used in order to evaluate the decreasing influence of the retirement record. It is likely that with 

increasing the retirement record, the likelihood of bridge employment will increase (factor 

experience). However, at a relatively high retirement record, its influence is less pronounced (factor 

experience2). 
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To see how a percentage change in wage and pension affect the probability of bridge 

employment, pension and average wage factors are logarithmic.  

The dummy variable of the sick variable is created where sickL means that a person was sick 

less than 10 times during the last ten years before retirement, and the factor sickH means that a 

person was sick more than 10 times during the last ten years before retirement. 

Next, the dummy variable of sector is included, with being 1 if a retiree works in the public 

sector and being 0 if a retiree works in the private one. This factor is included in the regressions 

along with the occupation factor with the hope that it will better reflect differences between people 

of the same profession but working in different sectors. Supposedly, a manager in the budget sector 

is more likely to remain in retirement than a manager in the private sector. Occupation1 denotes 

managers, occupation2 – professionals, occupation3 – technicians and associate professionals, 

occupation5 – service and sales workers, occupation7  – craft and related trades workers, 

occupation8 – machine operators and assemblers. Such occupations as elementary workers and 

skilled agricultural, forestry and fishery workers are not included because both occupations are 

more common in the private sector. 

Region is also dummy variable, and it adopts the value 1 for a retiree living in a city and 0 for a 

retiree living in a district. The variable employment rate shows the employment rate in a specific 

region. Variables unemp_benefit, disability, widow pension are also dummies with being 1 when a 

retiree has received a relevant benefit or a pension and 0 if a retirees has never got such a benefit 

or a pension. Such combinations as disability × widow pension or widow pension ×gender × dum 

wage × sickL  are included into regressions to evaluate the situation of those retirees who both 

receive disability and widow pension or those who are widowed women getting less than the 

average wage in order to determine whether more socially vulnerable groups in society are more 

likely to work or not. 

When estimating probit and logit models, it is common to report the marginal effects after 

getting the coefficients. Next, the main calculations of marginal effects for logit and probit models 

are presented, because they are estimated later in the research. For linear probability models, the 

marginal effects are the coefficients, and they do not depend on x: 

𝑑𝑝

𝑑𝑥𝑖
= 𝛽𝑖 

 

For the logit and probit models, the marginal effects are calculated as: 

𝑑𝑝

𝑑𝑥𝑖
= 𝐹′(𝒙′𝛽)𝛽𝑖 
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Marginal effects for the logit model: 

𝑑𝑝

𝑑𝑥𝑗
=  Λ (x’ 𝛽) [1 −  Λ(x’ 𝛽)] 𝛽𝑗 = 

𝑒𝑥′𝛽

 (1+𝑒𝑥′𝛽)2
 βj 

Marginal effects for the probit model: 

𝑑𝑝

𝑑𝑥𝑗
=  Φ (𝐱’ 𝛽) 𝛽𝑗  

Further in the work, like in most papers, marginal effects at the mean will be calculated and 

interpreted. 

5. Results 

Descriptive results. From the statistical analysis of the data, it is found that retirees who have a 

higher acquired pension record, higher wage, and receive a higher old-age pension are more likely 

to work beyond the retirement (TABLE 3).  

TABLE 3. Characteristics of employed and not employed retirees 

 Employed Not employed 

Average wage prior to retirement, Eur 684 547 

Average wage beyond retirement, Eur 736 0 

Amount of average pension, Eur 308 284 

Average experience, years 39 37 

Share of worked in public sector, % 34% 27% 

Source: Social Insurance Fund Board 

The average wage prior to retirement of the employed retirees was 25% higher than of those who 

were not employed beyond the retirement. Employed retirees had a higher acquired pension record, 

39 years, while not employed had acquired pension record of 37 years; 34% of employed retirees 

before retirement worked in the public sector, while in the private sector, this share was only 27%. 

At first glance, one might get the impression that the average wage beyond the retirement was 

higher than average wage prior to retirement. However, it should be noted that the average wage 

prior to retirement was counted as the average wage of the last three years before the retirement. If 

the wage growth is eliminated, the average wage prior or beyond the retirement would be similar. 

Moreover, higher-skilled workers are more likely to work after retirement. Almost one third of 

the employed retirees were professionals, 14% managers, and 14% craft and related trades workers2 

(TABLE 4). The majority of unemployed retirees, about 24%, were unskilled workers (TABLE 5). 

 
2 Occupations are presented according to the Lithuanian Classification of Occupations, where at the end of the list are 

such occupations as elementary occupations, plant and machine operators, craft and related trades workers, and at the 

top of the list there are such occupations as managers, professionals, and technicians. 
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TABLE 4. Employed retirees                                 TABLE 5. Unemployed retirees  

Occupations Share, %  Occupations Share, % 

Professionals 27,3  Elementary occupations 23,6 

Managers 13,7  Professionals 19,3 

Craft and related trades workers 13,6  Craft and related trades workers 16,7 

Elementary occupations 13,2  Plant and machine operators 11,0 

Plant and machine operators 11,4  Service and sales workers 9,5 

Service and sales workers 9,2  Managers 7,6 

Technicians 6,2  Technicians 6,2 

Clerical support workers 5,0  Clerical support workers 5,4 

Skilled agricultural workers 0,5  Skilled agricultural workers 0,8 

Source: Social Insurance Fund Board 

Results of the models. TABLE 6 presents the estimates of the linear probability model (LPM), logit 

and probit models explaining participation in bridge employment versus full retirement based on 

individual, financial, and other factors.  

TABLE 6. Results of the models 

 LPM Logit Probit 

intercept -0,01 0,08 -3.62*** 0.44 -2.27*** 0.27 

experience 0,06*** 0,004 0.29*** 0.02 0.17*** 0.01 

experience2 -0,0007*** 0,00005 -0.003*** 0.0003 -0.002*** 0.0001 

log(pension) -0.2*** 0.02 -1.17*** 0.09 -0.67*** 0.05 

sick low 0.01 0.008 0.07 0.04 0.04 0.02 

sick high -0.07*** 0.01 -0.31*** 0.07 -0.18*** 0.04 

log (average wage) 0.10*** 0.006 0.50*** 0.03 0.30*** 0.02 

sector -0.03* 0.01 -0.13 0.05 -0.08* 0.03 

sector × managers 0.05** 0.02 0.26** 0.10 0.15** 0.06 

sector × professionals 0.04** 0.01 0.19** 0.06 0.12** 0.04 

sector × technicians 0,06** 0.02 0.31** 0.11 0.19** 0.07 

sector × service and sales 

workers 0,09*** 0.02 0.43*** 0.10 0.27*** 0.06 

sector × craft and related 

trades workers 0,11** 0.04 0.54** 0.18 0.33** 0.11 

sector × machine operators 0.12** 0.04 0.65*** 0.19 0.40*** 0.11 

region 0.07*** 0.006 0.14*** 0.04 0.08*** 0.02 

unemployment benefit -0. 3*** 0.008 -1.52*** 0.04 -0.93*** 0.02 

disability × widow pension -0,08 0.05 -0.38 0.22 -0.23 0.13 

widow pension × gender × 

dum_wage × sick_l -0,06** 0.02 -0.31** 0.10 -0.18** 0.06 

employment rate 0,004*** 0.0006 0.02*** 0.003 0.01*** 0.002 

Source: estimated by the author 
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By applying the binary models of the probability of being employed beyond retirement, it is 

found out that a higher obligatory pension record, a higher average wage before retirement, and 

living in a bigger city with a higher employment rate were positively associated with accepting 

bridge employment, while a higher sickness rate, old-age pension, and an early receipt of the 

unemployment benefit were inversely related to accepting such employment.  

Moreover, being a professional or manager increases the likelihood of bridge employment in 

comparison to unskilled workers. This probability increases if a person works in the public sector. 

Finally, people who are widows with disabilities or widowed women with worse health are not 

likely to work beyond retirement and they are under a bigger risk of poverty. However, these 

coefficients of logit and probit models in TABLE 6 are not suitable to interpretation yet. For the 

interpretation, marginal coefficients at the mean must be calculated (TABLE 7). 

TABLE 7. Marginal effects of the models 

 LPM Logit Probit 

intercept -0,01 -0.73 -0.52 
experience 0,06 0.06 0.04 
experience2 -0,0007 -0.0007 -0.0004 
log (pension) -0.2 -0.24 -0.15 
sick low 0.01 0.01 0.01 
sick high -0.07 -0.06 -0.04 
log (average wage) 0.10 0.10 0.07 
sector -0.03 -0.03 -0.02 
sector × managers 0.05 0.05 0.04 
sector × professionals 0.04 0.04 0.03 
sector × technicians 0,06 0.06 0.04 
sector × service and sales 

workers 
0,09 0.09 0.06 

sector × craft and related trades 

workers 
0,11 0.11 0.08 

sector × machine operators 0.12 0.13 0.09 
region 0.07 0.03 0.02 
unemployment benefit -0.3 -0.31 -0.21 
disability × widow pension -0,08 -0.08 -0.05 
widow pension × gender × 

dum_wage × sick_l 
-0,06 -0.06 -0.04 

employment rate 0,004 0.004 0.003 

Source: estimated by the author 

Individual factors. All individual factors including health, occupation, experience, and sector 

were significant in the models except for the gender factor. Because of the one-year timeframe for 

checking whether a person works or not after retirement, it has been found that the same share of 

women and men choose to work. Thus, no gender factor was included in the final model. However, 

statistical data shows that women are less likely to work than men. And this correlates with the 
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conclusions of other authors (Komp et al. 2010; Maestas 2010; Kim, Feldman 2000; Damman, 

Henkens 2018; Damman et al. 2015; Pleau 2010; Maestas, Zissimopoulos 2010; Shacklock et al. 

2009). As it was mentioned earlier, women receive a lower wage during their whole careers and 

have a lower workforce participation rate due to childcare or the care of other family members 

(Hult 2008; Komp et al. 2010; Pleau 2010); they are less active in retirement, too. Finding that 

men’s life expectancy in Lithuania is lower than women’s, and that women’s pensions are lower, 

women are those who are likely to be under the risk of poverty in their old age. To solve this 

problem, some measures can be taken in Lithuania, starting from the greater involvement of men 

in child-rearing, enabling women to return to the labor market more rapidly, and ending with 

reducing the gender pay gap. 

Support was found for Hypothesis 2, namely that a higher sickness rate was related to a lower 

likelihood of participating in bridge jobs. Bridge employment was less likely with being sick in ten 

cases or more in the period of the last ten years. Individuals who were sick more than ten times in 

the period of last ten years were 7% less likely to work than those who were sick less. According 

to Wang (2008), the health status is one of two most important factors of bridge employment. The 

fact that this study included only cases of illness with certificates of incapacity, and that these 

variables were significant, shows that the health status is very closely related to bridge employment.  

When the occupation factor was included in the models, estimations showed that people 

employed in elementary occupations or skilled agricultural workers were about 20% less likely to 

work in comparison to managers, while technicians, clerical support workers, and plant and 

machine operators were about 14% less likely to work. The factor of the sector in which a person 

worked was included into regressions with the hypothesis saying that people in the public sector 

should be more likely to work in retirement in comparison to private sector. The estimations of the 

models showed that working in the public sector increases the likelihood of post-retirement work, 

and this can be related to a person’s occupation. 

After the factors occupation and sector were combined, the results showed that managers in the 

public sector are more likely to work than those in the private one. These estimations show that 

people in the public sector are more assured of job opportunities in old age and can continue 

working more successfully beyond the retirement age, while in the private sector, young workers 

are more in demand with older ones being less attractive to employers. When occupation and sector 

factors were combined such variables as elementary workers and skilled agricultural, forestry and 

fishery workers, they were insignificant because both occupations are more common in the private 

sector. Therefore, these combinations were not included in the final model. Thus, even though this 

study did not allow the sector to be distinguished by economic activity as in Villosio's (2008) work, 
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the results were very similar, finding that people working in public administration or working less 

physical jobs stay longer in the labor market than those who work in manufacturing or agriculture. 

Logit and probit models showed that a higher acquired pension record is related to a higher 

likelihood of working bridge jobs, which supports Hypothesis 4. For each year of pension record, 

individuals are 6% more likely to work. However, since then the acquired pension record is high, 

it does not increase and even decreases the likelihood of working.  

Financial factors. In contrast to the work of Kim and Feldman (2000), the pension variable was 

significant in the case of Lithuania. As expected, the pension benefit was inversely related to doing 

bridge jobs, which supports Hypothesis 7. With one percent increase in pension, individuals are 0,2 

percent less likely to work.  

Moreover, a higher average wage during an individual’s last three years prior to retirement 

increases the likelihood of participating in the labor market after retirement, which supports 

Hypothesis 6. With one percent increase of the average wage, individuals are 0,1 percent more 

likely to work. Kim and Feldman (2000) examined the wage a retiree receives beyond the 

retirement and got an inverse relationship with bridge employment. In this research, the pre-

retirement wage was included in the models, and this led to different results. The main interest of 

this research was to determine if a better work position before retirement helps to ensure workplace 

after retirement. And the results show that a person who had earned a higher average wage before 

retirement is more likely to stay in the labor market for longer. 

Other factors. The results of this study listed until here are very close to results of other authors, 

but what sets this work apart from others is the inclusion of factors such as being a beneficiary of 

various social insurance benefits and pensions. The models showed that people who received 

unemployment, disability, or a widow pension are less likely to work after retirement. Widows with 

disabilities or widowed women with worse health are not likely to work beyond the retirement and 

are under a bigger risk of poverty. This research shows that people with disabilities are not likely 

to work in old age. One of the reasons can be the long period of being unemployed, because if a 

person receives benefits for long time, it is likely that they will not start working beyond retirement. 

On the other hand, these results can show that people with disabilities have less opportunities to 

work, although they are motivated enough. This research cannot answer these questions, but it is 

clear that the financial situation of these people in old age strongly depends on the size of their 

benefits. 

Probability models showed that the unemployment of a person during their working age can 

have big influence on their bridge employment. A person who has ever received unemployment 
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benefits in their working age are 30% less likely to enter post-retirement employment than a person 

who has not.  

Moreover, the region in which a retiree lives and the employment rate of the region can influence 

the choice whether to work or not. Living in city municipalities increases the likelihood of bridge 

employment by 7%. This also explains the importance of the employment rate of the municipality 

a retiree lives in. The results showed that if a retiree lives in a municipality where the employment 

rate is higher, they will be more likely to work. Therefore, not only the individual factors, such as 

occupation and health status, are important, but also the place where a retiree lives. This may pose 

greater challenges in the future, as the gap between districts and major cities will increase as the 

population ages. 

Finally, the time when a person retires can be important too. Finally, macroeconomic factors 

such as GDP growth were insignificant, which rejects Hypothesis 13, but in some variants of the 

model, GDP growth was significant with a positive sign, showing that retirees will be more likely 

to work beyond the retirement in good economic times than in bad ones. This correlates with the 

situation seen in FIGURE 3, where the share of working retirees decreased in 2009–2011, when 

the economy was in a crisis. This shows that retired people are among the first to be laid off during 

a crisis. 

6. Conclusions 

As one of the solutions to resource the needs of an aging population, the encouragement of 

individuals to stay in the labor market for longer is proposed. The results indicate that bridge 

employment in Lithuania strongly depends on individual factors such as gender, health status, 

occupation, work history, and the sector a retiree works in. Like the works of other authors, this 

paper shows that older worker’s health is one of the major factors on the ability to stay in the labor 

market beyond retirement. Although the study included only cases of illness with certificates of 

incapacity, but this did not preclude the health factor from being significant. Moreover, this study 

confirmed that lifelong careers have a big impact on choices in old age. People doing more mental 

work and occupying higher positions have bigger opportunities to work in old age, while those who 

do physical work are less likely to continue their career after retirement. Lithuanian data also 

showed that people are more likely to work after retirement if they work in the public sector. 

However, people are less likely to enter bridge employment if they lose their job at an older age, 

and this suggests that working conditions for older workers in Lithuania should be improved. 

Post-retirement employment is also strongly related to financial factors. Retirees with higher 

pre-retirement wages are more likely to choose to work in retirement as well. This is not surprising, 
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because higher wages are associated with higher-skilled jobs. If a person does a job that requires 

more skills, they are more demanding in the job market and not as easily replaced. However, a 

pension benefit was inversely related to doing bridge jobs, and this brought some confusion. This 

suggests that two types of employed retirees can be distinguished: ones who are well-paid and 

decide to work because of life satisfaction and good position in the labor market, and the others, 

who are in a bad financial situation and work in retirement because of poverty risk avoidance. 

Paid work in old age is also the domain of persons with high socioeconomic status. Widows, 

people with disabilities, and women are in a worse financial situation than others and they are less 

likely to work.  

There are three suggestions in this line of research. First, given the findings for the present study, 

it would be important to increase the employment rate of women, because they are less likely to 

work beyond the retirement despite the fact that they are more likely to be under risk of poverty in 

their retirement, especially given the fact that women live longer than men and have to live more 

years alone. Second, this research clearly shows that people with higher valued occupations have 

bigger opportunities to stay in the labor market for longer. This encourages thinking about creating 

more high-value jobs in Lithuania and enabling people to retrain. Finally, policymakers should 

focus on developing a good healthcare system and good work conditions, because their health 

statuses can prompt older people to withdraw from work. Because if a retiree has poor health, no 

matter how bad the financial situation will be, one will not be able to stay in the labor market and 

all job offers will be unworkable.  
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