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Abstract  

 The high labor force participation rates of older individuals in Sweden as well as introducing a 

defined contribution public pension system in Sweden at 1998-2003, provides an opportunity to 

study whether the new pension system has encouraged older workers to postpone their 

retirement. Indeed the switch to a defined contribution public pension system has made more 

incentives to continue working in terms of closer links between contributions and benefits 

compared with the old pension system. The new system reinforced individual economic 

incentives to postpone retirement, mainly by making a stronger connection between labor market 

participation and income pension and also by the abolishment of the retirement age. This paper 

will examine whether pension reform has led to delay retirement among the workers in the age 

group 60-64 and 65-69 compared with younger workers in 55-59 age cohort. The estimation is 

based on difference-in-difference technique which is commonly used for estimating causal 

effects. The data set contains information about population by county, gender, age group, 

employment, for the period of 1997 to 2012. Besides, the unemployment rate and a variable 

capturing work environment are added as control variables. The result shows that, the 

employment rate among older workers did not rise immediately at the reform date, compared 

with the workers in the 55-59 cohort, but over time, the employment rate of older workers has 

increased faster in terms of closer links between contribution and benefit in the new system.        
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1. Introduction  

During the 1990s and 2000s, a number of European countries reconfigured their pension 

systems. Mainly, this reconfiguration aimed to raise the labor market participation of older 

workers in order to cut costs of the Social Security systems (Kangas et al., 2010). In other words, 

the pension reforms were introduced to increase the incentives for older worker to postpone their 

retirement. In general, labor supply may respond in several different ways to a pension reform. 

The most important effects include:  young people entering the labor market earlier, the working 

population increasing their number of working hours; for example, switching from part time job 

to full time job, and older people retiring later (Lindquist et al., 2009).  

According to the Gruber and Wise’s research (1999), Sweden has a high employment rate among 

older workers when compared to most other developed countries
1
. Their research shows that 

only Japan has higher rates among 60- year- old individuals, and among 60 to 65 year old 

individuals only Japan, Canada and the United States have higher rates. Although research shows 

a high employment rate among older workers in Sweden, the employment rate among the older 

workers decreased during 1990s. For example, employment among men in 60-64 age cohort 

decreased to 55 per cent compared to 85 per cent in the 1960s (Gruber et al., 2004). Since the 

general health care system has improved and life expectancy increased in that time in Sweden, 

another factor could affect the decline in older worker employment rates. That factor could be a 

generous pension system. In fact, a pension system can influence labor supply decisions in 

several ways, mostly by affecting  pension wealth. A generous pension system may increase the 

level of an individual’s pension wealth. Additionally, an individual’s demand for all goods 

including leisure will be increased, causing individuals to retire early. Therefore, a generous 

pension system has a negative effect on the retirement decision (Forslund, 2009). Other elements 

in a Social Security system such as disability pensions, occupational pension, are some available 

programs for financing early exit from the labor market. Like in many countries, the pension 

system in Sweden was based on a generous pay-as-you- go system (PAYG)
2
 with easy exit 

                                                           
1
 The list of countries studied by Wise and Gruber (1999) is Belgium, France, Canada, Italy, Germany, 

Japan, the Netherlands, Spain, the United Kingdom and the United States.     
2
 “Contributors to a public PAYG system receive promises from government that future earmarked taxes 

(compulsory contributions) will provide them with goods and services in their old age” 

(Willmore,2004,p1). 
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routes which allowed an individual to leave the labor market early. Facing by the aging 

population problem, the need of a new pension system was required.      

In 1998, a new pension system was introduced by the government and the first payments were 

made in 2001. The reform in Sweden was introduced because the old pension program had faced 

financial problems as well as the aging of the population. In the 1980s, Swedish lawmakers 

realized that the public pension system of the time could not solve future challenges and that 

reform was the best way to ensure a safe, comfortable retirement income for today’s workers. 

Within the old system, the benefits were only weakly linked to lifetime earning and the income 

related to the pension was based on the 15 highest years of income. In the new system, the 

pension benefits are based on lifetime income and provide greater incentives for older people to 

continue working. The new system was introduced gradually and affected the group of people 

born in 1938 and after, which means those born in 1937 and earlier would receive a pension 

according to the old rules. Those born between 1938 and 1953 would receive part of the pension 

based on  the new system rules as well as from the old system, and individuals born in 1954 and 

later were completely within the new system. 

Overall, the new system reinforced individual economic incentives to postpone retirement, 

mainly by making a stronger connection between labor market participation and income pension 

but also by the abolishment of the retirement age. As mentioned before, the new Swedish 

pension system of 1998 is based on lifetime earnings and increases incentives for workers. 

Indeed, the identification of the reform effects on workers is linked to two features. First, the 

individuals’ year of birth, which implies that individuals born later are affected more by the new 

system, and second a much closer link between contributions and benefits than existed in the old 

system. Moreover, according to Lindquist and Wadensjö (2009) the important factors that affect 

the individual’s decision to retire can be institutional factors (pension system, pension age, social 

insurances), labor demand factors (work environmental) and labor supply factors (education, 

health, wealth).  

 Taken all together, it is important to examine how older worker decide about their retirement 

based on the pension reforms. The aim of this paper is to examine the effect of the pension 

reform in 1998 on older age groups’ behavior in Sweden. 

Therefore, this paper attempts to test the hypothesis that the pension reform has encouraged older 

workers to delay their retirement. More precisely, our purpose is to examine the effects of the 
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pension reform using regional (county level) data on employment among the age groups 60-64 

and 65-69. As a comparison group, we will also examine a younger cohort (aged 55-59). The 

analysis is based on pooled time-series and cross-sectional data from SCB (Statistics Sweden), 

the World Bank and Pensionsmyndigheten (the Swedish Pensions Agency). The data set contains 

information about population by county, gender, age group and employment rate, for the period 

of 1997 to 2012 on an annual basis. County and gender data have been chosen here to control 

whether older workers among each gender or each county have their own trends to retire. The 

empirical strategy is based on a difference-in-indifference model commonly used for estimating 

causal effects to evaluate the effects of policy changes that do not influence everybody in the 

same way and at the same time (Lechner, 2011). To see whether the older workers’ attitudes 

change before and after the reform some important elements must be controlled for. For that 

reason, the effects of gender, region, unemployment levels and work environmental factors 

before and after reform will be analyzed. 

The present paper is organized as follows. Chapter 2 describes the pension reform under study. 

In chapter 3, previous studies similar in aim and methods are discussed. Chapter 4 deals with a 

theory of the retirement decision. Chapter 5 describes the data definitions. In chapter 6 the main 

method of the analysis the difference-in-difference model and the empirical model are explained 

and chapter 7 proceeds to present the results based on available data and model. Chapter 8 

concludes.       
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2. Overview of the reform 

In the legislation passed by the parliament in 1998, Sweden replaced the public pension system 

with a notional defined- contribution (NDC) plan. “That is a defined-contribution (DC) plan 

financed on a pay-as-you-go (PAYG) basis.” (Sunden, 2006, p: 133). Parliament introduced the 

new system because of the aging population and the sensitivity of the pension system to 

economic growth. The first payments were made in 2001. To see why the pension system 

changed, this chapter contains a description of the pension reform and the difference between the 

former system and the new one. Also the implementation of the reform will be explained. 

2.1 The old pension system   

The retirement income system has two components: national pension (Social Security) and 

private pension (occupational pension) which is negotiable between the labor market 

organizations. Social Security is a public and compulsory system that covers all Swedish 

residents.  

In 1913, to ensure income security in old age, the Social Security system was introduced, which 

was based on a flat- rate benefits. Later, in 1960, to make earnings- related benefits for all 

workers, the system was rearranged. This system was a defined benefit plan and consisted of two 

parts, a flat rate benefit (FP) and the supplementary pension scheme (ATP)
3
. The FP benefit is 

intended to provide basic support during retirement. The ATP scheme was built on 

supplementary benefit principle. It was based on the 15 years of the highest income and to 

receive full pension benefits, 30 years of work were required. The retirement age was 65, 

although pension could be drawn from age 61, but there was a penalty of 0.5 percentage points 

for each month of early retirement. If an individual continued to work until age 70, his/her 

pension was increased by 0.7 percentage points per month after age 65. In this system, most 

early retirees chose to finance early retirement from other sources like occupational pension and 

to draw from their public pension system (ATP) at the age of 65, to avoid the penalty (Glans, 

2008).  The former system was correlated with the minimum pension guarantee level, tax break 

for people with low incomes and occupational pension, which all were the routes to early exit 

(Glans, 2008). Palme and Svensson (1997) examined the incentives for continued work 

                                                           
3
 “A flat rate benefit (FP) paid to all residents independently of previous labor market experience; and an 

earnings-related benefit paid to individuals with at least three years of labor market experience, the 

supplementary old-age pension (ATP)”(Sunden ,1998, p2). 
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according to income taxes and housing benefits. They found that the incentives for postponing 

work were low in the old system. As a result, the retirement age decreased over time and was 

around age 62 for men at the time of the reform
4
. 

 

2.2 The need for reform  

 As we already mentioned, in the 1990s, it was recognized that the current pension program 

faced several considerable problems. Financial problems as well as the aging of the population 

and the negative impact on labor supply were some of them. Sunden (2006) summarized these 

problems, saying  the pension system was  sensitive to changes in economic growth,  sensitive to 

demographic change and the principle of compensation for loss of income had eroded, implying 

unsystematic and inequitable distribution of contributions and benefits, creating labor market 

distortions and weak incentives to save” (Sunden, 2006, p136). 

Due to all these problems, the new pension system was introduced in 1998 to create a strong link 

between lifetime earnings and pension benefits. The result was an NDC (national de-fined- 

contribution) combined with a funded individual account component or premium pension plan 

(Sunden, 2000; Glans, 2008).    

2.3 Implementation of the new system 

The new system is based on different principles from the former system. The old earning ATP 

pension (the supplementary pension scheme) was replaced by two defined contribution schemes. 

First, a new income pension was introduced, a defined contribution system calculated from the 

individual’s lifetime earning. This new pension  replaced that of the old system, which was based 

on the so called “15/30 rule”
5
. Second, in the new system a mandatory premium pension was 

introduced. The premium pension was funded and everyone was free to choose which funds to 

place in it. Last but not least, the retirement age of 65 was abandoned. Instead old age pension 

could be requested between the ages of 61 to 67 (Örestig, 2013). The aim of these policies was 

                                                           
4
 For women retirement age increased slightly maybe because women star working during this time. In 

order to qualify for benefits they increased the years of working. 
5
 “The income related pension was based on the 15 years of highest income. To receive full pension 

benefits, 30 years of work were required”. (Lindquist et al., 2009) 
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not only to reduce costs of social security, but also to encourage older workers to postpone their 

retirement. 

In the new system, pension benefits are based on expected lifetime income. There is no 

retirement age, and there is no upper age limit for when an individual has to withdraw pension. 

The earnings -related scheme consists of two parts, the NDC plan and the premium pension. The 

total contribution rate is 18.5 per cent of earnings out of which 16 per cent is used to the NDC 

plan and 2.5 per cent is saved in a premium pension (see figure 1). Contributions are divided 

equally between employees and employers. Pension earning will include income from labor 

income, sickness benefits, and parental benefits as well as other Social Security benefits such as 

military services or education (Lindquist et al., 2009). The first group affected by the new system 

is the group born in 1938. They receive 4/20 of their pension from the new plan and 16/20 from 

the old system. For any new age group the part of the new plan increases by 1/20. For example, 

those born in 1944 receive half of their pension from new the plan.Those born in 1954 and later 

gain the whole pension within the new system (Sunden, 2006; Glans, 2008). 

Figure 1: The new pension system framework  
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In addition, the new system links benefits to lifetime contributions to encourage workers to 

continue working and postpone retirement . Additional earnings up to the income ceiling will be 

transferred into a higher pension benefit.. Moreover, linking the pensions with life expectancy, 

means workers must retire later if they want to neutralize the effects of increased life expectancy 

(see figure 2). Sunden (2006) mentioned in her paper “the automatic adjustment of benefits in 

response to changes in life expectancy implies that workers need to postpone their retirement to 

achieve the same replacement rate as earlier cohorts” (Sunden, 2006, p139)
6
.     

Figure 2: required retirement age to neutralize the effect of increases in life expectancy 

 

Source: The Swedish pension system annual report (2004) 

 

 

 

 

 

 

 

 

                                                           
6
 For example, with current projection the annuity divisor for cohort born in 1940 is 15.7, compared to 

17.9 for the cohort born in 1980. Thus, those born in 1980 need to postpone their retirement a full 2 years, 

compared to those born in 1940 who retire at age 65, to neutralize the effect of increasing life expectancy. 

( Sunden, 2006, p139)  
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3. Earlier Research  

In the recent year, a number of papers have analyzed the retirement plan and the impact of 

economic incentives on workers' retirement behavior both in Sweden and internationally. In most 

of these papers the link between retirement timing and economic incentives were the main point 

of the study. Some of them went through to the effect of the pension reform on the retirement 

date for a specific age cohort.  In this chapter, we review the literature that is concerned with the 

link of economic incentives and retirement timing, then some literature about the effect of 

pension reform on the retirement date of older workers. 

 In 1977, the US government reduced the social security wealth of individuals born from 1917 to 

1921, Krueger and Pischke (1992) tested the hypothesis “whether the reduction in social security 

benefits delay retirement”. The data was based on the Current Population Survey. They found a 

very weak link between the reform and retirement time. Burtless (1986) analyzed the effect of 

increased benefits in US social security in 1960 on retirement behavior. He used the data from 

the Retirement History Survey, and his result showed that the increase in benefits could not 

explain the workers' retirement dates.   

Karlstrom, Palme and Svensson (2004) studied how the Swedish public old age pension system 

affects the retirement decisions of blue-collar workers and the impact of the mandatory 

retirement age of 65 on their retirement decisions. They used a dynamic programming model and 

data from the LINDA database. By simulating a hypothetical reform, where all economic 

incentives are delayed by three years, they found that the reform affected retirement behavior. 

Forslund (2009) has studied the labor force participation among Swedish women and older 

workers. The author hypothesizes that the high level of labor force participation among these two 

groups is likely because of the change in the pension system, unemployment insurance and 

sickness insurance. He mentions that access to child- care and paid parental leave, allow women 

to combine their private life and professional careers successfully.                 

Öresting (2013) studied the retirement behavior of older people in Sweden. The research 

questions focus on the attitudes toward work, the retirement behavior and the subjective well-

being of the “youngest old”. The paper contains four Swedish case studies on older workers 

approaching retirement. The methods used in this study are based on the cross- sectional and 

longitudinal data. The period under study is 1979-2011. In the third part of the paper discusses 

retirement preferences before and after the new pension system. When the first public pension 
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system was introduced in 1913, the life expectancy of birth was around 56 years and the age of 

retirement was 67. That means, that many older workers could not reach the age of retirement to 

receive pension and the rest spent just a few years in retirement. But the process of population 

aging started earlier in Sweden comparing with most other countries (see figure 3). Today, 

people are expected to live more than a decade in retirement. He mentions that the ratio of 

pensioners to workers will change to 41 percent in 2025 from 30 percent in 2000. 

Figure 3: Age composition in Sweden 1860-2050   

 

Source: Örestig 2013  

He compares the pension system before and after reform and finds that, the old pension system 

was generous with the flat-rate pension. This literally meant, a fixed entitlement for everyone 

taking part in the pension schemes. But after the reform the pension expectations were more 

linked to the life expectancy, and to the individual’s labor market participations during his/her 

working life. Although the main reason for changing the policies was to encourage older workers 

to postpone their retirement, it also reduced the costs for the social security system. He 

concluded that the pension reform and the strategies of increasing the economic incentives for 

postponing the retirement age had a strong effect on the older workers' behavior in Sweden. 

According to the data from 2002-2003 and 2010-2011 – the period before and after reform- the 

retirement preferences changed. The result shows that 55/64 years old in 2010/11 decided to 
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retire one year earlier, compared to the same group in 2002/3. Moreover the amount of older 

workers who want to retire after 65 doubles. Also the exit age changed from 65 to 67.    

Glans (2008) examined the effect of the pension reform and economic incentives on retirement 

age. The main question that he brings up in his paper is “whether the pension reform has made 

people delay their retirement?” He uses data from the LINDA database in the category of 60-64 

years old, by controlling the education levels, permanent income, and regional labor demand and 

so on. He concludes that, changing from the public pension system to the national defined-

contribution plan, motivated workers to continue working in terms of the increase in future 

public pension benefits. His results show, those workers born after 1940 tend to stay in the labor 

market even after 30 years of working. Moreover, he chooses the workers born in 1937 as a 

reference group, which was not affected by the reform. Comparing those born in 1942 with 

reference group clarifies that the tendency of retirement in the 60-64 age span is 0.47 percentage 

points lower than in the reference group.           
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4. Theory of the Retirement Decision 

 As already mentioned, the sharp decline in the labor force participation rate of older workers is 

one of the most important issues facing most countries in recent decades. In a standard retirement 

model, two elements influence the retirement date: the Social Security program which is 

explained by wealth effects and accrual effects which is an indicator for private pension plans 

(Coile & Gruber, 2007). The wealth effects mean a person with higher retirement wealth tends to 

consume more of all goods, including leisure, and to retire earlier. Accrual effects mean an 

individual compares the increase in retirement consumption if he/she works an additional year 

with the value of an additional year of leisure, then decides to retire or not.    

Several previous studies have analyzed the effect of Social Security and pension plan incentives 

on the retirement decision, for example; Stock and Wise (1990) claimed that the typical defined 

benefit pension plans create very strong incentives to retire in early age. They focused more on 

the pension plan provision rather that the Social Security incentives and developed a model of 

retirement based on the level of retirement wealth called “option value of continuing work”. In 

fact, the option value is a measure of retirement incentives. This model is based on the difference 

between the utility of retirement at the current time and at the time that the utility is maximized. 

“A person continues to work if the option of selecting a better age of retirement in the future is 

worth more than the value of retiring now.”(Stock and Wise, 1990, P31).  

They used this model to simulate how potential changes in pension plans affect retirement 

decisions. They discuss that the relationship between age and total compensation, such as wage 

earning, the amount of future pension benefits and the amount of future Social Security benefits 

show the incentive effect of pension plans. They chose a sample of firms to indicate that the 

retirement decision today will be affected by the benefits increase in the future.  

The main aim with their model is to provide a framework within which the opportunity cost of 

retiring can be estimated. The individual compares his/her future opportunities – how much 

he/she gains if continues working- with the value of retiring now. The individual also reconsiders 

his/her retirement time with more information about future earnings as time elapses. For 

instance, if the earnings at age 57 decrease compared with earning at the age 56, the individual 

reevaluates his/ her future wage earning as well as future pension and social security accrual, and 

the  individual chooses to retire if the value of working becomes smaller than the value of 

retiring.   
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Then the value function is given by: 

 
1

1

( ) ( ) ( )
R T

gs t g s t

t s t s s t s

S s R

V R p d y p d k B R


 

 

                                                                      (1) 

The model is based on the indirect utility function over work and leisure. R shows the retirement 

date, d is the discount rate, p is the probability of being alive at some future date conditional on 

being alive today, y is income while working, B is retirement benefits, g is a parameter of risk 

aversion, k is a parameter to account for the disutility of labor, and T is the maximum life 

length.
7
 

In this model, additional work has three effects. First, the total wage earning will rise and will 

cause the utility to rise too. Second, it reduces the number of years over which benefits are 

received that cause the decreasing utility. Third, depending on the shape of benefit function         

B (R), additional work may increase or decrease the benefit amount.  The latter two aspects have 

stronger effects of retirement date because on the disutility of labor. Therefore, the optimal 

retirement date is the date where the utility lost from the decrease in retirement income becomes 

higher than the utility increase from additional work. The difference between the indirect 

retirement utility at the optimal retirement date with the indirect retirement utility of today 

illustrate the “option value”.  

Chuck and Zylberberg (2004) build on Stock and Wise's work. They explain that in an uncertain 

environment, the retirement decision can be explained with “the option value associated with the 

choice not to go into retirement today” (Cahuc and Zylberberg, 2004, p: 24).  They discuss, that 

the equation (2) evaluates the workers’ wealth:       

   11 1t t t t t t tA r A B W L C                                                                                                                                (2) 

Where at time t, an increase in wealth At-At-1 depends on three factors: first, income from 

working Wt (1-Lt) second, income from saving rt At-1 and third other income Bt. Then, the non-

wage income will be 1t t tB r A  .Also Ct   is consumption which is deducted from wealth.  

 They assume a person who starts working at  and assumes that, this person will retire on a date

s  . Moreover, if the worker does not work after s  then Lt is equal to 1 for t s . The income 

expected at t s  will show by ( )tB s  which contains the pension payment and other income over 

the period t. Furthermore, they choose (0)tB as a factor for non-wage income at t s (he/she is 

                                                           
7
 It important to mention that Coile and Gurber ( 2007) followed Stock and Wise’s option value in their  

paper and  the formula and description of formula’s elements here are exactly from Coile and Gurber’s 

paper .  
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still in the labor market). etC and rtC  denote his/her consumption before and after retirement. 

Now the worker is faced with the following problem: 

1

, ,( ) ( , , ) ( ,1, )
et rt t

s T

C C L et t rt

t t s

V S Max U C L t U C t




 

 
  

 
                                                     (3) 

Subject to constraints:                                                

1(1 ) (0) (1 )t t t t t t etA r A B W L C          If  1t s     

Or 

1(1 ) ( )t t t t rtA r A B s C                        If   s t T   

 If we assume, mT is a date that the individual cannot work anymore then, s   is the date that the 

worker chooses to leave the labor market by maximizing the equation: 

( )sMax V s         Subject to constraint    Tm s                                                                         (4) 

Let’s assume that *s  is an optimal level of equation (4). If ( *s  ) then the worker stops 

working immediately, and if ( *s  ) the worker postpones his/her retirement until age ( 1  ) 

(depends on the situation that he/she has in this period). The option value of not retiring is equal 

to
*( ) ( )V s V    .When it is negative, the worker will leave the labor market and when it is 

positive the worker will stay in the labor market. 

Later on in 2007, Coile and Gruber used the option value approach that we already explained 

above and focused more on Social Security incentives. They mentioned in their paper that a 

Social Security program plays a critical role in retirement decisions and this program is the main 

source of retirement income for older workers. They claimed that not only the level of retirement 

wealth or the benefits of one year of additional work affect the retirement date, but, the entire of 

future wealth is important. Moreover, they believed that the past work had some limitations. For 

example, in Stock and Wise’s paper, they used the whole retirement income and did not separate 

the impact of pension benefits from Social Security.  In their paper they created a new measure 

of incentives called “peak value”. They mentioned that the peak value measure is connected to 

the option value measure, but it considers the retirement income variation and not wages. They 

used both wealth effects and accrual effects as the intensive variables. They examined “how 

financial incentives from Social Security and private pensions affect retirement decision”. (Coile 

and Gruber, 2007, p;236). They introduced their model as below:    
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0 1 2 3 4 5 6 7

8 9 10 11

it it it it it it it it

it it it t it

R RW INCENT X AGE EARN AIME MAR

AGEDIFF SPEARN SPAIME Y

       

    

       

    
               (5) 

                                                                                                                                     

In this model, R is a dummy variable. If the worker retires during the year is equal to one, 

otherwise is equal to zero. RW is an expected net present discounted value of retirement; 

INCENT is a variable for incentive measure (option value); X is a vector of variables which have 

important indirect effects of retirement decision (education, experience in the labor market and 

so on); AGE is a dummy for each age; potential earning in the next and average lifetime earning      

have been shown by EARN and AIME; MAR is a dummy variable for marital status; the age 

difference with the spouse is AGEDIFF; SPEARN is a variable for the spouse’s next year 

earning; SPAIME is the spouse’s average life earning and Y is a series of year dummies.  
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5. Description of Data  

The empirical analysis is based on pooled time-series and cross-sectional Swedish data, available 

on Statistics Sweden (SEB) and OECD databases. The data set contains information about 

population by county, gender, age group, employment, unemployment and physically demanding 

job
8
 for the period of 1997 to 2012. 

 The variables used in this study are similar to those used in previous pension reform studies, 

including Glans (2008), Öresting (2013) and Denzer (2010). The time period has been chosen to 

look at data from before and after the reform. The new Swedish pension system was enacted in 

1998, then being gradually introduced from 2001 and the first payment was in 2003 (Lindquist et 

al., 2009). In the table below we have a list of the variables used in this paper and after that we 

will go through the explanations of the variables used. 

Table 1: Main variables with descriptors      

Variable                       Description      

     Y  Employment rate 60-64,65-69 and 55-59                       

  U                             Unemployment rate  

  H                               Physically demanding job  

  
  

  Y is the dependent variable, which is an element of the employment rate. As it was noted before, 

the aim of this study is to analyze whether the old workers’ retirement behavior changed with 

respect to the pension reform. We chose the employment rate as a way to look at the 

participation rate among older workers in the labor market. The employment rate can evaluate 

whether an individual is still in the labor market, so the reform can affect his/her pension, or 

he/she already left the labor market, so the reform cannot affect his/her pension. The 

employment rate is a number of employed in the age group divided by the size of the population. 

The behaviors of two specific groups are studied in this paper: the older cohorts, aged 60-64 and 

65-69 and their retirement pattern will be compared with a younger group (55-59 age cohort). As 

we can see in the figure below, the employment rate of older workers increases gradually after 

1998 for 60-64 age cohort and after 2003 for 65-69 age cohort but not in the same way. 

                                                           
8
 In this thesis we use physically demanding job variable as a proxy variable for the work environment, to 

examine whether the work environment could affect the worker’s retirement decision or not, for example 

a worker with a hard job –a miner- leaves the labor market in early ages.    
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Therefore, we will analyze these two groups separately. The question here is: did the pension 

reform have any role in those changes? Or did other variable cause the changes? 

Figure 4: Employment rate among older workers (Sweden, 1993-2012) 

 

U is the factor for the unemployment rate. The employment rate is a percentage of the number of 

unemployed in the aggregate level and county level by different gender divided by the size of the 

population. Among the business cycle variables the unemployment rate is one of the most 

important elements that can affect the employment rate. A market with a high unemployment 

rate does not use all labor forces, and in the long term the unemployed will lose their skills. This 

causes a loss of human capital within the economy. Moreover, unemployment also influences the 

life expectancy, being unemployed for a long time can decrease the life expectancy of 

individuals (Anderton, 2006).    

H denotes physically demanding jobs (see footnote 8). In this paper, mining work will be used as 

an approximation of the physically demanding job. The variable defined as a number of people 

who work as miners divided by the population size in both country and county levels. The work 

environment can influence workers’ retirement decisions. Those who have heavy jobs may 

reduce working years due to the high burden of disability. Järvholm et.al (2014) mention in their 

paper that, the use disability pensions among workers in heavy jobs is higher than other type of 
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jobs and the use disability pension leads workers to leave the labor market earlier. Therefore is 

important to test the effect of this variable on the employment rate.   

Descriptive statistics are presented in the table below and gives some important information 

about the main variables. 

Table 2: Descriptive Statistics 

  N Minimum Maximum Mean 
Std. 

Deviation 

Employment rate 65- 69 & 55-59 672 0.00231 0.06223 0.02997 0.02278 

Employment rate 60-64 & 55-59 672 0.01453 0.06223 0.04403 0.01146 

Unemployment rate 672 5.80000 14.10000 8.38482 1.55357 

Physically demanding  job (rate) 672 0.00000 0.01784 0.00084 0.00240 

   
   

      

As we can see in table 2, there are 627 observations for 21 counties where the period of the study 

is 16 years. Besides the other variables in the model, the effect of unemployment rate and heavy 

jobs on employment rate will be tested.   

Note, when some independent variables in the model are highly correlated with some other 

variables (see appendix 3), it can lead the model to the multicollinearity problem. The interaction 

between variables may hide their individual contribution to the fit of the model. In this situation, 

we can keep all those variables, and the regression model retains all its assumed properties 

(Greene, 2003). 
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6. Method  

6.1 Differences-in-Difference Estimator  

Difference-in-difference estimator (DiD) is often used for estimating causal effects. It is common 

to use the method in empirical economics, for instance, to evaluate the effects of a policy 

changes that do not influence everybody in the same way or at the same time (Lechner, 2011).   

To explain the DiD framework, assume that, there are two groups (treatment and control groups) 

and two time periods (the period before and after the policy change). The first group, the 

treatment group, is affected by the policy change. The second group, the control group, is not 

affected by the policy. The first period is the pre-reform period, and the second, the post-reform 

period. When there is the same unit of observation within a group in each time period ( in the 

case of panel data), the average gain in the control group will  subtract   from the average gain in 

the treatment group As Imbens and Wooldridge (2009) mention in their paper “This removes 

biases in second period comparisons between the treatment and control group that could be the 

result from permanent differences between those groups, as well as biases from comparisons 

over time in the treatment group that could be the result of trends” (Imbens & 

Wooldridge,2007,p:5) . Therefore we can write the model as follows:  

0 1 2 3( . )Y t Tr T Tr u                                                                                                        (6) 

Where, Y is the outcome, t is a time trend, T is dummy variable for time (it is equal to one in the 

second period, otherwise is equal to zero) and Tr is dummy variable, which captures the 

differences between the control group and the treatment group. β3 is the coefficient of interest 

multiplies by (T.Tr) where  (T.Tr)  is equal to one for those  variables in the treatment group in 

the second period.  

T is a dummy variable for T =2  

Tr is a dummy variable for Tr=2  

(T.Tr)  is a dummy variable when Tr =T=1  

Where  

  ^0 = (y | T=0, Tr =0)       
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^

1= (y | T=1, Tr =0) - (y | T=0, Tr =0) 

  
^

2 =(y | T=0, Tr =1) - (y | T=0, Tr =0) 

The difference in difference estimator β3 is:  

 
^

3 = (y

_

 B,2- y

_

 B,1)- (y

_

 A,2 -  y

_ 

A,1)                    (B= before the reform, A= after the reform)       (7) 

 

While this study is an attempt to test the effect of the pension reform on the retirement rate of 

older workers compared to younger workers, we define the older workers as a treatment group 

and younger workers as a control group. Then the pension reform may affect both groups. The 

participation of each age group in the new system is different, and we can use DiD method to test 

the hypothesis in terms of, the pension reform does not affect both groups in a same way and at 

the same time.  

6.2 Empirical Model  

The study applies the DiD model to examine the relationship between the pension reform in 

Sweden and older workers' retirement behavior. In this manner, we want to examine the 

retirement behavior of two age cohorts: labor participation rate among 60-64 and 65-69 cohorts 

and compare their behavior with a younger group (55-59). This younger group is chosen because 

they are still active in the labor market and also can decide on the retirement date. In order to 

explain the hypothesis in this paper, we do not expect to see that the behavior of older workers 

increases immediately. The effect of the reform on this group at the reform date is likely to be 

smaller than its effects a younger group. An individual born in 1938 (65 years old at 2003) 

receives 4/20 of his/her pension from the new system, but an individual born in 1944 (59 years 

old at 2003) receives half of his/her pension from the new plan. Thus the effect of the reform on 

the young cohorts is likely to be larger than the effect on the older cohorts for the first years 

following the reform. Other than, we are interested in seeing how the behavior of these groups 

evolves over time. Does the pension reform have an impact on the retirement date over time? If 

yes, do both younger and older workers postpone their retirement data in a same way or they 

have their own scheme for making decision about retirement date. Moreover, we expect to see 
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that the unemployment rate and the variable for physically demanding jobs have negative 

impacts on the retirement decision. This is what we are going to test in this paper.  

Due to the theory in chapter 4, we can use the DiD model to estimate the older worker retirement 

behavior, age group 60-64 and age group 65-69  (treated group) compared with younger cohort 

55-59 (control group) before and after the pension reform. According to the equation (6) in 

chapter 6.1 and a model that Danzer (2010) used in his paper, we can rewrite this function as 

follows:  

Y = β0+ β1*1(t≥T) + β2*1(if TR) + β3*1(t≥T)*1(if TR ) + β41(t≥T)*1(if TR)*t+ β5X +u           (8) 

A list of variables, their explanations and their expected signs using in the model are presented in 

table 3.  

Table 3: The components of the model with description      

Variable             Description   Expected sign    

Y               Employment rate   60-64/65-69 vs 55-59                         
 C       County  

  T        Time (dummy variable) -/+ 
 Tr            Group specific effect (dummy for treatment group) - 
 T* Tr       Treatment effects   - 
 T         Time trend (16 years) -/+ 
 T*Tr*t     Time interaction  + 
 

     X 
              Other variables (Unemployment rate, physically 

demanding job)  - 
  

Since we are using a DiD model to predict the changes in older workers' retirement time and 

compare their behavior with the younger worker after and before the pension reform, the 

treatment and control group need to be identified. The treatment group is the 60-64 and 65-69 

age cohort which their retirement behavior is interested in this research. Although workers are 

able to withdraw pensions at this age, maybe the new pension reform encourages them to stay 

longer in the labor market. For selecting the control group, the eligible group is the 55-59 age 

cohorts, which are still active in the labor market and possibly continue working longer than the 

same group before the pension reform.  

C is a factor for counties. In this case the variable is a dummy variable and the analysis is based 

on regional fixed effects. Since there are 21 counties in Sweden and each county has some 
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factors which can influence retirement decisions such as population, employment rate, 

unemployment rate, physically demanding jobs and so on, we will include fixed effects in the 

model. The list of Sweden’ counties is available in appendix (1). 

Note that, the model will be run with two different levels (country and county level) and for male 

and female workers separately. We expect to see that each gender has their own trend to retire. 

Sunden (2006) discussed in her paper that, at the time of the reform when the retirement age 

decreased for men, retirement age among women increased. It is important to remark that, the 

data for some of these variables is not available at regional levels; therefore the estimation of 

these variables will be in country level.      

T is an element of time and has two dimensions in our analyses. First, the period of the study, 

which is the years between 1997 to 2012. This will be added to the model to show the trend of 

employment rate during this period. Second, it will be added as a dummy variable for the time 

period after the reform. More precisely, for the period before the reform the dummy variable is 

equal to zero and for second period is equal to one.      

Tr is a dummy variable for group specification. Since we have to add two specific groups 

(treatment and control group) to the model, this variable indicates the condition of each these two 

groups in the model. The treatment group is older workers in 60-64 and 64-69 cohorts. Then in 

the model Tr is equal to one for the treatment group and zero for the control group (55-59). 

Moreover, T* Tr is a characteristic of time (dummy for post period) multiplied by the treatment 

group. We can rewrite it as 1 (t≥T) *1 (if TR), meaning in the second period of time (after the 

reform) this variable for retirement group is one otherwise is equal to zero. We will call this 

variable treatment effect and the coefficient of that is interested. The coefficient of this variable 

is the difference-in- difference estimator, which reflects the average treatment effect on those 

who are eligible for the treatment (Danzer, 2010). In addition, it is important to test the effect of 

time on treatment effect. While at the year of the reform the effect of the pension reform on the 

older workers is so small, as time passes, the effect of the reform will increase on the older 

groups. If we multiply 1 (t≥T) *1 (if TR) with t then we have a variable which explains the effect 

of time on the older workers’ retirement age.   

X is a vector of other variables that can have effects on employment rate. In line with other 

literatures we will test our model when the unemployment rate, and physically demanding job 



  

22 
 

(as a variable for people who work as miners) added to the model. Obviously, we expect to see, 

when the unemployment rate is high the employment rate will decrease and vice versa.  

The coefficient β 1 shows the common changes between the control and treatment group over 

time. β 2 will capture the general differences in employment rate between older workers and the 

younger group. The difference in difference estimator β 3 will show the treatment effect on those 

who are in the 60-64 and 65-69 cohorts. β4 will present the effect of time on the treatment effect. 

In the last step we made the natural logarithm of this function in order to evaluate the Cobb-

Douglas function.  

lnY = β0+ β1*1(t≥T) + β2*1(if TR) + β3*1(t≥T)*1(if TR ) + β41(t≥T)*1(if TR)*t+ β5lnX +u      (9) 
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7. Empirical Results   

The tables below represent the regression results. The aim is to estimate the coefficient of the 

difference-in-difference estimator, which can explain the effect of the pension reform on the 

older workers’ behavior compared to that of younger workers and also analyze the effect of time 

on retirement age. Besides, we control the effect of other variables on employment rate. 

We start the analysis with the baseline (or reference) model, which is based on the data for the 

country in question (Sweden). In the next step, we run this model for male and female workers to 

control whether women respond differently than men to the pension reform. Then the same 

analysis is done for county level data to check how the reform affects retirement among older 

workers within the counties. The main purpose of analyzing these models is to examine if the 

results are stable over different levels of aggregation and gender. For example, if we find that the 

employment rate among the older workers increase over time in the whole of Sweden, can we 

find the same evidence for county level as well? If not, maybe the increase in the employment 

rate is caused by other factors. The other reason is to control the stability and robustness of the 

estimated impact of the variables in the model.  

Tables 4 to 6 present the results of country level, country level by different gender, county level 

and county level for males and females respectively.  

 

Table 4:  Difference-in-Difference model ( country level) 

Age 60-64  vs. 55-59 

Variables  Coefficient  t- statistic P- value     

Constant .079 9.007 .000*** 

  Time  .00001 1.010 .322 

  Specific group effect -.026 -17.018       .000*** 

  Treatment effect  .003 .691 .496 

  Time interaction  .001 3.162 .004*** 

  Unemployment rate -.001 -1.741 .094* 

  Physically demanding job -26.848 -2.092 .047* 

  R Square .946   
 

 Adjust R Square .933   
 

 F- Ratio 73.059   
 

 N 32   
 

 Time period (year) 16   
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Age 65-69 vs. 55-59 

Constant .071 8.050 .000*** 
  

Time  0.8E-4 .598 .555 
  

Specific group effect -.045 -29.795        .000*** 
  

Treatment effect  -.012 -3.150 .004*** 
  

Time interaction  .001 4.076 .0004*** 
  

Unemployment rate -.00004 -.808 .427 
  

Physically demanding job -21.313 -1.654 .111 
  

R Square .994 
    

Adjust R Square .987 
    

F- Ratio 323.838 
    

N 32 
    

Time period (year) 16 
    

Note :*Significant at 10% level,     ** Significant at 5% level,       *** Significant at 1% level 

 

Table 4 as a baseline model, presents the results when the variables are based on country level. 

The adjusted R squares are 93% and 98% among 60-64 and 65-69 groups respectively. 

Coefficients of specific group effect and time interaction are significant in explaining the 

dependent variable (employment rate) in both older groups. The specific group effect variable 

indicates the condition of each treatment group and control group in the model. In other words, it 

acts as the dummy variable for the treatment group (older workers). The negative sign of this 

coefficient explains that older groups work less and they are much closer to the retirement time 

compared to the younger workers. 

 The coefficients of interest are the constant treatment effect and treatment interacted with time. 

The coefficient of the treatment effect variable is the difference-in-difference estimator, which is 

negative and significant in the 65-69 age group as we expected. The negative sign indicates that 

at the date of the reform the effect of the reform on older workers is smaller compared to the 

younger group due to older workers’ low participation rate in the new pension reform plan. 

Individuals born earlier participate less in the new plan, and the participation rate increases 

gradually for the groups born later. Although we do not expect the employment rate among older 

workers to increase immediately at the date of the reform, the employment rate in this age group 

is expected to increase as 65-69 year old individuals’ participation in the new pension plan 

gradually increases. The time interaction parameter characteristic of the effect of time on the 

treatment effect shows that the effect of the pension reform on the older workers increase over 

times and they postpone their retirement date relative to those in the age group 55-59. 
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In general, it is difficult to determine that the changing retirement patterns are affected by the 

reform rather than by the labor market elements. As we expected, the coefficient of the 

unemployment rate is negative and significant in both comparisons. Moreover, the result shows 

that physically demanding jobs also have a negative impact on retirement time among workers in 

the 60-64 cohort. It was noted before that work environment can influence workers’ retirement 

decisions. Those who have demanding jobs may retire earlier because they have the highest 

burden of disability.  

Table 5:  Difference-in-Difference model (country level by gender) 

Women, Age 60-64  vs. 55-59 

Variables  Coefficient  t- statistic P- value     

Constant .041 10.086 .000*** 

  Time  5.7E-6 .053 .958 

  Specific group effect -.013 -17.130 .000*** 

  Treatment effect  .001 .762 .453 

  Time interaction  .001 2.929 .007*** 

  Unemployment rate -.0003 -1.066 .297 

  Demanding job -16.813 -3.150 .004*** 

  R Square .948 
   

 Adjust R Square .936 
   

 F- Ratio 76.004 
   

 N 32 
   

 Time period (year) 16 
   

  Woman, Age 65-69 vs. 55-59 

Constant .036 9.122 .000*** 

  Time  .00007 .718 .479 

  Specific group effect -.022 -31.780 .000*** 

  Treatment effect  -.005 -2.604 .015*** 

  Time interaction  .001 3.282 .003*** 

  Unemployment rate .00001 .041 .967 

  Demanding job -14.530 -2.835 .009*** 

  R Square .989 
   

 Adjust R Square .987 
   

 F- Ratio 382.602 
   

 N 32 
   

 Time period (year) 16 
   

 Men, Age 60-64  vs. 55-59 

Constant .046 9.288 .000*** 

  Time  -.00004 -.372 .713 

  Specific group effect -.013 -15.576 .000*** 

  Treatment effect  .002 .855 .401 

  Time interaction  .001 2.775 .010*** 

  Unemployment rate -.0003 -.964 .344 

  Demanding job -20.255 -3.600 .001*** 

  R Square .935 
   

 Adjust R Square .920 
   

 F- Ratio 60.035 
   

 N 32 
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 Man, Age 65-69 vs. 55-59 

Constant .039 8.682 .000*** 

  Time  .00004 .380 .707 

  Specific group effect -.022 -29.256 .000*** 

  Treatment effect  -.002 -.826 .417 

  Time interaction  .00001 .658 .517 

  Unemployment rate .00001 .366 .717 

  Demanding job -17.229 -3.394 .002*** 

  R Square .988 
   

 Adjust R Square .986 
   

 F- Ratio 355.907 
   

 N 32 
   

 Time period (year) 16     
 

 Note :*Significant at 10% level,     ** Significant at 5% level,       *** Significant at 1% level 
 

In table 5, we analyze the model for males and females separately. We are interested in testing 

whether women respond differently to the reform than men and have a different trend in 

retirement. The estimates for time interaction among women in both older groups and among 

men in 60-64 age cohort is positive, large and statistically significant, but become statistically 

insignificant among men in the 65-69 age group. The result suggests that despite facing greater 

incentives to delay retirement due to the closer link between contributions and benefits in new 

pension plan, those men in the 65-69 age group appear to postpone retirement less than those in 

the 60-64 group. In line with the hypothesis, the coefficients of specific group effect (dummy 

variable for the treatment group) and physically demanding job are negative and significant.      

 Table 6 contains similar estimates at the county level; all variables except physically demanding 

job are significant. As we expected before, time interaction (indicating the effect of time on the 

treatment effect) is positive and significant toward explaining the effect of time on retirement 

decisions. These coefficients explain that over time, the employment rate among older workers 

increased more compared with the younger group within each county.  

The unemployment rate is positive and significant, which is in opposition to the hypothesis that 

the unemployment rate has a reversed effect on employment rate. Since we have twenty one 

counties their unemployment rates differ from each other. In some counties, like Blekinge and 

Halland the unemployment rate is higher than other counties over time. Moreover, the free labor 

supply movement between counties can have effects on the unemployment rate. When the 

unemployment rate is high in a county, workers can move to other counties to find a job, 
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therefore the unemployment rates of the all counties change over time. In this manner, it is hard 

to estimate how the unemployment rates influence retirement in the county level.  

In the present model, the coefficient of the treatment effect (coefficient for DiD estimator) 

among the age group 60-64 is significantly positive. Although we did not expect to see the 

immediate effect of the reform on the old age workers, but it seems that in the date of reform the 

employment rate increased among the age group 60-64 with regards to the younger group, due to 

the new pension plan. However the results show this effect is small.    

Table 6:  Difference-in-Difference model (County level) 

Age 60-64  vs. 55-59 

Variables  Coefficient  t- statistic P- value     

Constant .045 44.490 .000*** 

  Time  .0003 7.494 .000*** 

  Specific group effect -.026 -49.014 .000*** 

  Treatment effect  .006 4.374 .00001*** 

  Time interaction  .001 6.660 .00001*** 

  Unemployment rate .0004 3.828 .00001*** 

  Physically demanding job .107 1.482 .139 

  R Square .856 
   

 Adjust R Square .855 
   

 F- Ratio 659.350 
   

 N 672 
   

 Cross- sectional unit  21 
   

 Time period (year) 16 
   

 Age 65-69 vs. 55-59 

Constant .047 55.004 .000*** 

  Time  .0003 7.194 .000*** 

  Specific group effect -.046 -104.410 .000*** 

  Treatment effect  -.010 -9.176 .000*** 

  Time interaction  .001 10.873 .000*** 

  Unemployment rate .0002 3.112 .002*** 

  Physically demanding job .090 1.480 .139 

  R Square .974 
   

 Adjust R Square .974 
   

 F- Ratio 4191.294 
   

 N 672 
   

 Cross- sectional unit  21 
   

 Time period (year) 16 
   

 Note :*Significant at 10% level,     ** Significant at 5% level,       *** Significant at 1% level 
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The results for both genders at the county level are shown in table 7. The table contains similar 

outcome as for the country level, and there is no evidence to support that men and women 

respond to the reform differently. 

 

  

Table 7:  Difference-in-Difference model ( County level by gender ) 

Women,Age 60-64  vs. 55-59 

Variables  Coefficient  t- statistic P- value     

Constant .022 47.548 .000*** 

  Time  .0002 9.726 .000*** 

  Specific group effect -.012 -52.605 .000*** 

  Treatment effect  .003 4.677        .000*** 

  Time interaction  .0001 6.452  .000*** 

  Unemployment rate .0002 3.196   .001*** 

  Physically demanding job .043 1.318 .188 

  R Square .876 

    Adjust R Square .875 

    F- Ratio 780.803 

    N 672 

    Cross-sectional Unit 21 

    Time period (year) 16 

     Woman, Age 65-69 vs. 55-59 

Constant .022 57.519 .000*** 

  Time  .0001 9.809 .000*** 

  Specific group effect -.023 -113.350 .000*** 

  Treatment effect  -.003 -6.560 .000*** 

  Time interaction  .0003 7.272 .000*** 

  Unemployment rate .0002 2.980 .003*** 

  Physically demanding job .032 1.139 .255 

  R Square .979 

    Adjust R Square .978 

    F- Ratio 5079.093 

    N 672 

    Cross-sectional Unit 21 

    Time period (year) 16 

    Men, Age 60-64  vs. 55-59 

Constant .024 42.620 .000*** 

  Time  .0001 5.712 .000*** 

  Specific group effect -.013 -44.454 .000*** 

  Treatment effect  .003 4.096 .000*** 

  Time interaction  .0004 6.503 .000*** 

  Unemployment rate .0001 3.068 .002*** 

  Physically demanding job .057 1.374 .170 

  R Square .826 

    Adjust R Square .824 

    F- Ratio 526.046 

    N 672 

    Cross-sectional Unit 21 

    Time period (year) 16 
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Man, Age 65-69 vs. 55-59 

Constant .025 52.859 .000*** 

  Time  .0001 5.013 .000*** 

  Specific group effect -.023 -93.181 .000*** 

  Treatment effect  -.007 -10.934 .000*** 

  Time interaction  .001 13.458 .000*** 

  Unemployment rate .00009 2.465 .014*** 

  Physically demanding job .051 1.491 .137 

  R Square .967 

    Adjust R Square .967 

    F- Ratio 3240.240 

    N 672 

    Cross-sectional Unit 21 

    Time period (year) 16     

  Note :*Significant at 10% level,     ** Significant at 5% level,       *** Significant at 1% level 
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8. Conclusion  

 

Introducing a defined contribution public pension system in Sweden in the years 1998-2003, 

provided an opportunity for workers to continue working in terms of the new public pension 

benefits. This paper examined whether pension reform has led to delay retirement among the 

workers in the age group 60-64 and 65-69.  

The results in the aggregate level (all if Sweden) show that on the date of the reform, the new 

pension plan did not raise the employment rate among older workers immediately. The estimated 

treatment effects interpret that the workers in the 55-59 cohort were affected more at the 

beginning, but over time, the employment rate for older workers has increased faster in terms of 

closer links between contribution and benefits in the new system. Comparison of the retirement 

patterns of men and women clarifies that, only men in the age group 65-69 relatively less tend to 

postpone their retirement date.    

It is hard to say if the changing pattern of retirement is just because of reform rather than changes 

in labor demand. Although the unemployment rate as an element of labor demand has a negative 

and significant impact on the employment rate; however, this effect is small. There is no 

evidence that the employment rate has different effects on men and women.  

Moreover, the results show that physically demanding jobs, like mining also influence 

retirement. People with physically taxing jobs are less likely to postpone their retirement.  

At the county level, except the unemployment rate, other variables showed the same results as in 

aggregate level. While counties have different unemployment rates, and these rates change over 

time, it is difficult to clarify how the unemployment rate affects retirement specifically among 

the older workers. It is worth mentioning that the estimated treatment effect among men in the 

age group 60-64 shows that pension reform had a greater effect on this group compared to the 

age group 55-59 at the date of reform and over time.    
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Appendices 

Appendix 1: list of counties  

Sweden’s counties in 2014 in numerical order, source Statistics Sweden. 

01Stockolm                                                                                                                                          

02 Upsala                                                                                                                                              

03 Södermanland                                                                                                                             

04 Östergöland                                                                                                                                  

06 Jönköping                                                                                                                                      

07 Kronoberg  

08 Kalmar  

09 Gotland  

10 Blekinge                                                                                                                                          

12, Skåne  

13 Halland  

14 Västra Götaland  

17 Värmland  

18 Örebro  

19 Västmanland 

20 Dalarna  

21 Gävleborg  

22 Västernorrland 

23 Jämtland  

24 Västerbotten                                                                                                                                      

25 Norbotten 
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Appendix 2: List of frequently used terms:  

 

Retirement Benefits: 

 The pension system prior to 1999 consisted of two parts, the national basic pension scheme 

(AFP) and the supplementary pension scheme (ATP). Source: IGP- Sweden  

 The prior ATP (supplementary pension) and AFP (national basic pension) are replaced by 

guaranteed pension and Supplementary pension.  Source: IGP- Sweden 

 Guaranteed Pension: 

 At the age of 65, a person may be entitled to guaranteed pension if he/she is eligible to receive 

very little or no income-based pension. To receive a full guaranteed pension, he/she must have 

been resident in Sweden for 40 years, between the age of 16 - 64. Source: IGP- Sweden 

 Supplementary Pension:  

 Supplementary Pension is based on the income earned during working years. The more pension 

points awarded the higher Supplementary pension. The retiree is entitled to a Supplementary 

Pension only if he/she was born before 1954.   

Premium pension:  

The premium pension is also based on lifetime earnings. The premium pension funded, and 

everyone is free to choose which funds it is to be placed in. Source: Government offices of 

Sweden website.  

Social Security:  

 

Social Security provides health insurance, retirement benefits, survivors' and disability pensions, 

work injury insurance and unemployment allowances. It is compulsory and covers all residents 

and all those individuals working in Sweden, who are insured according to the income-related 

Old Age Pension Act and the Social Insurance Act. Source: IGP Sweden  
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Appendix 3: Correlation between variables: 

 

                                                              correlations                 

 
Specific group 

effect 

Treatment 

effect 

Time 

interaction 

Unemployment 

rate  Heavy job  

Specific group 

effect 

Pearson Correlation 1 .674** .646** .000 -.002 

Sig. (2-tailed)  .000 .000 1.000 .965 

N 672 672 672 672 672 

Treatment effect Pearson Correlation .674** 1 .958** .143** .078* 

Sig. (2-tailed) .000  .000 .000 .044 

N 672 672 672 672 672 

Time interaction  Pearson Correlation .646** .958** 1 .154** .081* 

Sig. (2-tailed) .000 .000  .000 .035 

N 672 672 672 672 672 

unemployment  

rate 

Pearson Correlation .000 .143** .154** 1 -.134** 

Sig. (2-tailed) 1.000 .000 .000  .001 

N 672 672 672 672 672 

Heavy job  Pearson Correlation -.002 .078* .081* -.134** 1 

Sig. (2-tailed) .965 .044 .035 .001  

N 672 672 672 672 672 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 


