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Introduction. In response to the projected insolvency of their public pension funds, 
countries are shifting from defined benefit (DB) to defined contribution (DC) retirement plans. 
One of the concerns of adopting DC plans is that individuals may not save enough to provide for 
themselves during retirement. This concern stresses the importance of studying the retirement 
saving behavior of workers because of its implications for optimal design of public pension 
policies. The goal of this project is to analyze how workers save for retirement by studying how 
their saving behavior responds to unanticipated changes in their retirement age. To do so, I will 
take advantage of a reform in Denmark that sharply changed the timing of retirement of some 
individuals. Two features of the retirement reform in Denmark make this an interesting policy 
variation to study the dynamics of workers’ saving behavior. First, most of the workers in the 
sample hold DC plans, meaning that they are responsible for saving for retirement. Second, the 
reform was announced approximately ten years before the first cohort affected could retire 
early, which gives me enough time to evaluate how workers responded to the new saving 
incentives imposed by the reform. 

Research Design. To investigate the dynamics of saving behavior of older workers, I exploit 
a policy variation in Denmark that affected the timing of retirement for individuals born just 
after July 1st, 1939. The reform had two major sets of changes. First, the reform sharply 
decreased the Old-Age Pension (OAP) retirement age from 67 to 65 of those born just after July 
1st, 1939, which created a sharp discontinuity in the age for pension eligibility. Second, prior to 
the reform, it was possible to retire early at age 60 through the Voluntary Early Retirement 
Program (VERP). To be eligible for VERP, individuals had to contribute to an unemployment 
fund, which is voluntary in Denmark, for a number of years. The reform introduced financial 
incentives to postpone retirement beyond the age of 62 within the VERP scheme. Note that the 
requirement of participation in an unemployment fund enables us to study those who are and 
who are not eligible for early retirement pension separately. Therefore, I can observe two sets 
of control and treatment groups. The treated group composed of people who were eligible for 
OAP and were born after the reform cutoff will have an incentive to work two years less than 
previously anticipated. On the other hand, the treated group composed of workers who were 
eligible for VERP and were born after the cutoff will have an incentive to work for at least two 
years longer than they had previously anticipated.  

My main research design is a Regression Discontinuity, which will essentially compare the 
saving behavior of people who were born just before and just after the July 1st, 1939 cutoff for 
pension eligibility. To validate my research methodology, I present preliminary figures of the 
first-stage, which show how the labor supply decision differed for cohorts near the birth-date 
cutoff. These figures show that the discontinuous change of the pension rules led to significant 
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differences in the labor supply decisions of cohorts just around the cutoff. Figure 1 focuses on 
the workers who were not eligible for early retirement, and as such were expected to be 
affected by the reduction in the social security full retirement age from 67 to 65. As can be 
seen, their labor supply at age 66 drops by about 7.5 percentage points (pp) on a base of 37.3 
percent (which implies that these workers are 20 percent more likely to retire at age 65 under 
the new regime). Similar figures2 for VERP-eligible retirees were more complex and I divided 
this group into low- and high-income workers. The policy change decreased the labor supply of 
the low-income VERP-eligible workers (starting immediately after age 62 by about 26 percent – 
7 pp on a base of 27 percent), while it increased participation rates before 62 (by about 9 
percent – 5.5 pp on a base of 60 percent) and slightly decreased them thereafter for the high-
income group. 

Outcomes. The analysis of the outcomes resulting from the policy change will be divided in 
two main groups: savings and wealth accumulation. It is important to follow how much the 
saving level per se responds to the policy change but also to keep in mind that individuals may 
respond in other margins, such as getting an additional part-time job or accumulating other 
assets such as housing that can be later transformed in liquid assets. Our dataset allows me to 
evaluate the potential heterogeneity of these responses across several dimensions, such as 
occupation, education, baseline physical and mental3 health status, and spouse’s 
characteristics.  

Hypotheses and Contributions. This project aims at making contributions to different 
strands of literature on savings and retirement. As shown in Card and Ransom (2011), 
individuals’ saving decisions are sensitive to precise details of their pension plans. Thus, first, it 
is important to analyze whether the behavior of Danish workers who were affected by the 
retirement reform follows the predictions of Gourinchas and Parker (2002)’s model of life-cycle 
savings. Their model predicts that individuals who decided to retire earlier than at a previous 
reference age should have increased their savings rate since they were in the workforce for a 
shorter period than anticipated and lived a longer period of time dependent on their retirement 
savings4. At the same time, individuals who ended up working for longer should have decreased 
their rate of savings. 

Second, it is widely known that financial literacy plays a big role in retirement saving 
behavior, as shown by Lusardi and Mitchell (2011) and Costa (2014) in the context of developed 
and developing countries respectively. Given the relationship between financial literacy and 
savings, I plan to answer the question about whether different levels of financial literacy can 
explain the differences in response of saving behavior after the retirement reform. One of my 
hypothesis is that there is inertia in response to active saving decisions, similar to what is 
observed in Madrian and Shea (2001) and Chetty et al. (2014), especially for financially illiterate 
individuals.  In the case of the Danish retirement reform, however, the inertia could have led to 
lower savings for some workers and higher savings for others. If this is the case, it will be 
possible to do a back-of-the-envelope calculation showing how much the pension reform hurt 
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3 I have data on all doctor’s visits and medical prescriptions of patients in Denmark, including prescriptions of 
antidepressants.  
4 An implicit assumption here is that people who have birth dates around the reform cutoff will have the same 
longevity on average. 



or benefitted people born after July 1st, 1939. An advantage of studying retirement behavior in 
Denmark is that it is possible to match surveys done in Denmark to the data registers provided 
by Statistics Denmark, so it will be possible to link financial-literacy measures gathered in 
surveys to the data on saving behavior. 

Third, in an issue raised by Skinner (2007), I will be able to accurately compare retirement 
saving levels of similar individuals that ended up having different labor supply decisions. As 
shown by Poterba, Venti, and Wise (2011), it is important to not only know much individuals 
saved for retirement but also the dynamics of drawdown of savings and wealth. With our 
dataset, it will be possible to analyze how retirees are spending their assets. 

Conclusion. As Rohwedder and Willis (2010) make clear, there are many issues of 
identification in studies of retirement research. The authors mention that it is hard to observe 
policy variation that affects the timing of retirement. In this project, previous identification 
issues are overcome and I hope to use the exogenous variation in retirement timing to 
understand the response of individuals’ saving behavior.    
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FIGURE 1     
Labor Force Participation Rates for Those Who Are Not Eligible for Early Retirement, 

By 6-Month Birth Cohorts 

     

     
     
Notes: These figures display scatter plots of labor force participation rates by 6-month birth cohorts, for ages 
60 to 67. Participation is defined by having more than DKK 10,000 in annual labor income (equivalent to 
about USD 1,800). Ineligibility for early retirement is defined by not having sufficient years of membership in 
the twelve-year window preceding a worker’s 56th birthday. I focus on a sample of workers with greater 
attachment to the labor force – those for whom labor income is positive in ages 52 to 56. The last year in the 
data I currently have access to is 2006, and therefore for age 67 the last cohort I have data on is people born 
in 1939.  Very soon I will have access to data until 2013. 
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reform sharply decreased the Old-Age Pension (OAP) retirement age of those born just after July 1, 1939 

as compared to those born before this date, motivating a promising Regression-Discontinuity research 

design. This quasi-experimental design will allow a comparison of health outcomes – both mental and 

physical - of otherwise similar individuals whose labor supply paths significantly differ because of the 

reform. As such, it has the potential of addressing the long-standing issue of the effects of retirement on 

health in a credible way and to overcome the identification shortcomings of the existing literature. 
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To: Whom It May Concern 

 

I am pleased to recommend Paulo Costa, a 2
nd

 year Ph.D. student at the Harvard Economics 

Department, for the NBER pre-doctoral fellowship.  Paulo came to Harvard from Yale 

undergraduate program very focused on research – he already wrote a substantial paper at Yale 

based on a field experiment in Brazil.  At Harvard, he has hit the ground running, so to speak, 

and is already involved in several research projects – some empirical, some experimental.  He 

sees his field as household finance, and is interested in issues in both wealthy and developing 

countries.  I believe I will be one of Paulo’s advisors, although these things are always a bit in 

flux.  Paulo will not be on the market next year, but he definitely will be doing a great deal of 

research.  

 

The project Paulo proposes is joint work with two other people, and deals with reforms of the 

Danish pension system.  As I understand it, a fascinating feature of the Danish reform is that 

retirement age was changed, and the change was announced a decade in advance.  It is possible, 

as a consequence, to trace out labor supply and more importantly savings behavior of individuals 

affected and not affected by the reform over several years after the announcement.  Some very 

basic questions about the forward looking behavior of savings can be addressed with these data 

in a straightforward but potentially highly informative way. 

  

Paulo is very qualified to do this work.  He comes with very good training from Yale, and has 

two years of applied courses at Harvard.  He is extremely energetic, but also careful and social, 

which means that he checks quite a bit to avoid making mistakes.   

 

I also feel it is a very good project, although I do not know the literature that well.  Judging by 

the potential upside, the evidence can really advance our understanding of the savings/retirement 

behavior. 
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Andrei Shleifer 

 


