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TABLE 1 
Summary Statistics of Analysis Sample 

  
  
  

   Death Event Sample  Health Shock Sample 

  All Ages 
(1) 

Under 60 
(2) 

 Under 60 
(3) 

  Treatment Control Treatment Control  Treatment Control 

 Characteristics        

 Year of Observation 1993.13 1993.09 1992.74 1992.75  1991.83 1991.95 
Unaffected Spouse Age 62.86 62.27 47.60 47.48  45.69 45.30 

 Education (months) 118.66 119.94 129.19 129.38  130.94 132.48 

 Percent female 0.6937 0.6632 0.7485 0.7485  0.7551 0.7367 

Affected Spouse Age 64.84 64.01 52.51 52.14  47.80 47.27 

 Education (months) 123.57 124.05 131.80 132.22  134.90 136.31 

 Outcomes        

Unaffected Spouse Participation 0.3474 0.3719 0.7389 0.7445  0.7709 0.7820 

 Earnings (DKK) 62,455 67,452 160,799 162,094  163,336 168,311 

Affected Spouse Participation 0.2723 0.3211 0.6033 0.6560  0.7621 0.7790 

 Earnings (DKK) 51,579 61,791 143,118 158,447  198,723 204,191 

Number of Households 310,720 409,190 55,103 80,578  37,432 54,926 

       

  
 
Notes: This table presents means of key variables in our analysis sample. All monetary values are reported in nominal Danish Kroner (DKK) 
deflated to 2000 prices using the consumer price index. In this year the exchange rate was approximately DKK 8 per US $. For each event, the 
treatment group comprises households that experienced a shock in different years, to which we match households that experienced the same 

Columns 1 and 2 report statistics for the death event sample of households in which a spouse 
died of any cause between ages 45 and 80 from 1985 to 2011. Column 1 reports statistics for the entire sample, and Column 2 reports statistics 
for the sub-sample of surviving spouses under age 60. Column 3 reports statistics for the health event sample. It includes households in which 
one spouse experienced a heart attack or a stroke between 1985 and 2011 and survived for at least three years, and in which both spouses were 
under age 60. The values reported in the table are based on data from two periods before the shock occurred (period t = -2).  
  
     



TABLE 2 
Survivors  to the Death of Their Spouse 

  
  

A. Surviving Spouses of All Ages 
 Widowers  Widows 
Dependent variable: Participation 

(1) 
Participation 

(2) 
Earnings 

(3) 
Earnings 

(4) 
 Participation 

(5) 
Participation 

(6) 
Earnings 

(7) 
Earnings 

(8) 

Treat × Post -.0016 -.0017 -939* -906**  .0188*** .0164*** 2,957*** 2,707*** 
(.0017) (.0016) (485) (448)  (.0011) (.0010) (201) (188) 

Household FE X X X X  X X X X 
Year and Age FE  X  X   X  X 
Number of Obs. 1,397,030 1,397,030 1,397,030 1,397,030  2,919,946 2,919,946 2,919,946 2,919,946 
Number of Households 232,973 232,973 232,973 232,973  486,890 486,890 486,890 486,890 

 
B. Surviving Spouses under 60 

 Widowers  Widows 
Dependent variable: Participation 

(1) 
Participation 

(2) 
Earnings 

(3) 
Earnings 

(4)  Participation 
(5) 

Participation 
(6) 

Earnings 
(7) 

Earnings 
(8) 

Treat × Post -.0075** -.0071** -7,902*** -7,730***  .0207*** .0219*** 4,093*** 4,423*** 
(.0036) (.0036) (1444) (1439)  (.0023) (.0023) (522) (516) 

Household FE X X X X  X X X X 

Year and Age FE  X  X   X  X 
Number of Obs. 203,569 203,569 204,438 204,438  607,437 607,437 608,742 608,742 
Number of Households 34,104 34,104 34,118 34,118  101,529 101,529 101,562 101,562 

  
  
  

Notes: This table reports the differences-in-differences estimates of  The sample 
includes individuals whose spouses died between ages 45 and 80 from 1985 to 2011.The treatment group comprises households that experienced 
the shock in different years, to which we match households that experienced the same shock five years later as a control grou Panel A 
reports the responses of all survivors by gender, where widowers are those who lost their wives and widows are those who lost their husbands. 
Panel B reports the responses of survivors under 60 by gender. The pre-shock periods include periods -5 to -3. The post-shock periods include 
periods 2 to 4. Robust standard errors clustered at the household level are reported in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 

  
  
  
  
  
  
  
  
  
 

  



TABLE 3 
Survivors  Labor Force Participation Responses to the Death of Their Spouse by the Degree of Income Loss 

  
  

A. Surviving Spouses of All Ages 
Baseline Regression Both Genders 

(1) 
Widowers 

(2) 
Widows 

(3) 

Treat × Post 0.1265*** 0.1220*** 0.1170*** 
(0.0023)  (0.0042) (0.0027) 

Treat × Post × 
Replacement Rate 

-0.1889*** -0.1894***    -0.1744*** 
(0.0035) (0.0061) (0.0044) 

Number of Obs. 4,288,621 1,387,615 2,901,006 
Number of Households 714,892 231,318 483,574 

    
Regression with Interactions Both Genders 

(1) 
Widowers 

(2) 
Widows 

(3) 
Treat × Post × 
Replacement Rate 

-0.1989*** -0.2021*** -0.1927*** 
(.0045) (.0081) (.0056) 

Number of Obs. 2,741,690 821,742 1,919,948 
Number of Households 459,622 137,724 321,898 

 
B. Surviving Spouses under 60 

Baseline Regression Both Genders 
(1) 

Widowers 
(2) 

Widows 
(3) 

Treat × Post 0.0883*** 0.0652*** 0.0954*** 
(0.0054) (0.0125) (0.0063) 

Treat × Post × 
Replacement Rate 

-0.1270*** -0.1081*** -0.1338*** 
(0.0083) (0.0168) (0.0101) 

Number of Obs. 803,158 201,487 601,671 
Number of Households 134,199 33,720 100,479 

    
Regression with Interactions Both Genders 

(1) 
Widowers 

(2) 
Widows 

(3) 
Treat × Post × 
Replacement Rate 

-0.1481*** -0.1375*** -0.1499*** 
(0.0091) (0.0186) (.0110) 

Number of Obs. 704,370 173,620 530,750 
Number of Households 118,812 29,288 89,524 

  
  
  
Notes: This table reports the interaction of the treatment effect of the death of a spouse post-shock income replacement rate 
(equation (7)). The sample includes individuals whose spouses died between ages 45 and 80 from 1985 to 2011.The treatment group comprises 
households that experienced the shock in different years, to which we match households that experienced the same shock five years later as a 

 Panel A reports estimates for the sample of all survivors by gender; Panel B reports estimates for the sample of survivors 
under age 60 by gender. In each panel, we report estimates of two specifications. The upper half of each panel estimates a baseline differences-
in-differences specification which interacts the treatment effect with the replacement rate variable. This replacement rate is calculated as follows. 
First, we fix the surviving spouse's labor income, Social Disability and Social Security benefits as well as sick-pay benefits at their pre-shock 
levels (in period -1). Then, we calculate the ratio of this adjusted household income in period 1 (post-shock) to that in period -1 (pre-shock), and 
normalize it by the average ratio for the control group in order to account for calendar year trends as well as for life-cycle effects. The lower half 
of each panel extends this specification to include interactions of the treatment effect with additional household characteristics: age dummies for 
the surviving spouse, dummies for the age of the deceased at the year of death, year dummies, indicators for the number of children in the 
household as well as the surviving spouse s months of education (and its square). The results are also robust to the inclusion of a quadratic in the 

Treat × Post
separately as well. All specifications include year, age and household fixed effects. The pre-shock periods include periods -5 to -3. The post-
shock periods include periods 2 to 4. Robust standard errors clustered at the household level are reported in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 

  
  
  
  

 
  



TABLE 4 
Surviv Annual Earnings Responses to the Death of Their Spouse 

 
  

A. Mean Responses by Quintiles of Own Pre-Shock Earnings 
  All Survivors 

(1) 
 Low-Earning Deceased 

(2) 
 High-Earning Deceased 

(3) 
Quintile 1 Treat × Post 6,062*** 

(1,211) 
8,847*** 

(978) 
 7,237*** 

(2,194) 
9,034*** 
(1,784) 

 5,105*** 
(1,481) 

8,565*** 
(1,199) 

Mean Earnings 75,092  58,025  84,202 
Percent Change  8.07% 11.78%  12.47% 15.57%  6.06% 10.17% 

Quintile 2 Treat × Post 5,946*** 
(1,348) 

7,283*** 
(1,070) 

 7,012*** 
(2,530) 

7,120*** 
(2,014) 

 4,919*** 
(1,641) 

6,860*** 
(1,313) 

Mean Earnings 115,830  92,992  123,835 
Percent Change  5.13% 6.26%  7.54% 7.66%  3.97% 5.54% 

Quintile 3 Treat × Post 1,154 
(1,369) 

3,744*** 
(1,049) 

 -667 
(2,505) 

2,341 
(1,893) 

 1,370 
(1,674) 

3,919*** 
(1,305) 

Mean Earnings 148,700  128,151  156,070 
Percent Change  0.78% 2.52%  -0.52% 1.83%  0.88% 2.51% 

Quintile 4 Treat × Post -2,203 
(1,495) 

-934 
(1,157) 

 -2,224 
(2,746) 

-986 
(2,095) 

 -2,644 
(1,818) 

-1,484 
(1,416) 

Mean Earnings 185,311  162,883  192568 
Percent Change  -1.19% -0.50%  -1.37% -0.60%  -1.37% -0.77% 

Quintile 5 Treat × Post -7,494*** 
(1,765) 

-5,846*** 
(1,399) 

 -4,872 
(3,211) 

-3,703 
(2,498) 

 -8,877*** 
(2,170) 

-7,466*** 
(1,718) 

Mean Earnings 239,994  217,992  246,641 
Percent Change  -3.12% -2.45%  -2.23% -1.7%  -3.60% -3.03% 

Household FE X X  X X  X X 
Age and Year FE  X   X   X 

 
B. Mean Responses by Gender 

    
 

Both Genders 
(1) 

Widowers 
(2) 

Widows 
(3) 

Treat × Post    
 

585 
(667) 

-6,623*** 
(1,342) 

3,405*** 
(729) 

Counterfactual Earnings    150,994 163,010 145,969 
Household FE    X X X 
No. of obs.    686,521 220,125 466,392 
No. of Households    114,462 36,705 77,756 

  
  

Notes: This table reports the differences-in-differences esti the level of their own earnings 
when their spouses died. The sample includes individuals whose spouses died between ages 45 and 80 from 1985 to 2011, where we constrain 
the sample in the following way. First, we exclude surviving spouses whose average labor income before the shock (in periods -5 to -2) was 
lower than their experimental-group-specific 20th percentile. Then, we calculate for each household the pre-shock labor income share of the 
deceased spouse out of the household's overall labor income and include only households in which both spouses were sufficiently attached to the 
labor force; specifically, we keep households for whom the average share was between 0.20 and 0.80. These restrictions allow us to focus on 
households for which there has been some loss of income due to the death of a spouse and in which the surviving spouse has earned non-
negligible labor income both in levels and as a share within the household. In addition, to guarantee that our results are not driven by outliers, we 
exclude households with dying spouses whose mean pre-shock earnings did not fall within their group-specific 5th and 95th percentiles or 
households with unaffected spouses whose mean pre-shock earnings were higher than their group-specific 95th percentile. We divide the 
remaining sample into five equal-sized groups by their pre-shock level of earnings. Panel A separately estimates a differences-in-differences 
specification for each surviving spouses' quintile. Column 1 includes all surviving spouses; Column 2 includes households in which the dying 
spouses' pre-shock labor income fell within the bottom three quintiles of its group-specific distribution, ; 
Column 3 includes households in which the dying spouses' pre-

. The gradient is also robust to the inclusion of a quadratic in the h . Panel B reports the average treatment effect for 
this sample. The second row reports the counterfactual outcome based on the differences-in-differences estimation. The pre-shock periods 
include periods -5 to -3. The post-shock periods include periods 2 to 4. Robust standard errors clustered at the household level are reported in 
parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 

 



TABLE 5 
Household Responses to Severe Health Shocks in which the Affected Spouse Survived 

  
 Affected Spouse  Household Income  Unaffected Spouse 
Dependent variable: Participation Earnings    Participation Earnings 
 Short 

Run 
Medium 

Run 
Short 
Run 

Medium 
Run 

 Short 
Run 

Medium 
Run 

 Short 
Run 

Medium 
Run 

Short 
Run 

Medium 
Run 

 (1) (2) (3) (4)  (5) (6)  (7) (8) (9) (10) 

Treat × Post -.0861*** -.1212*** -29,012*** -36,015***  -12,114*** -18,665***  -.0018    -.0071*** -1,712*** -2,041*** 
(.0023) (.0027) (741) (879)  (2168) (2380)  (.0020) (.0024) (538) (628) 

Household FE X X X X 
 

X X 
 

X X X X 

Counterfactual Post-Shock Mean 
of Dependent Var. .7328    .7147    195,433    191,225    

 
503,460    503,318    

 
.7489    .7366     166,216    165,756 

Percent Change -12% -17% -15% -19% 
 

-2.4% -3.7% 
 

0 -1% -1.03% -1.23% 

Percent Change Excluding the 
Responses     

 
-2.1% -3.3% 

 
    

Number of Observations 644,699 646,272 
 

645,817 
 

644,359 645,817 

Number of Households 92,349 92,358  92,356  92,324 92,356 

  
  

  
Notes: This table reports the differences-in-differences estimates of household labor supply responses to severe health shocks in which the 
affected spouse survived and the effect of these shocks on overall household income (equation (9) in footnote 54). The sample includes 
households in which one spouse experienced a heart attack or a stroke and survived for at least three years, and in which both spouses were 
under age 60. The treatment group comprises households that experienced the shock in different years, to which we match households that 
experienced the same shock five years later as a contr We allow for differential treatment effects  periods 1 
and 2   period 3, to account for the gradual responses documented in Panel A of Figure 11. The pre-shock periods 
include periods -5 to -2. Household income (Columns 5 and 6) includes income from any source  including earnings, capital income, annuity 
payouts, and benefits from any social program. The third row reports the counterfactual outcome based on the differences-in-differences 
estimation. Robust standard errors clustered at the household level are reported in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
     



APPENDIX TABLE 1 
Labor Force Participation Responses to the Death of Their Spouse by Social Disability Benefits 

 
Dependent Variable: Participation 

Treat × Post × DI -.0057*** 
(.0020) 

Average Treatment Effect 1.8 pp 
Counterfactual Participation 48.7 pp 
No. of obs. 364,100 
No. of clusters 268 

  
 
Notes: This table reports the interaction of the treatment effect of the death of a spouse with the actual Social Disability Insurance (Social DI) 
benefits widows received (equation (10)). The regression is estimated by two-stage least squares, where the instrument for actual benefits is 
constructed as follows. In each year we calculate for each municipality the average benefits received by non-working surviving spouses through 
Social DI. Then, we assign to each widow in the treatment group her respective municipality-year leave-one-out mean. The sample includes 
widows under age 67 (the age at which the program transitions into the Old-Age Pension) in years prior to 1994 (when there is a data break in 
the reporting method of benefits received through Social DI). The controls included in the estimation are municipality unemployment rate and 
average earnings as well as age, year and municipality fixed effects. The identifying assumption is that, given our set of controls, the average 
Social DI benefits transferred to widows in a municipality in a given year affects a widow's participation only through its influence on her own 
DI receipts. Note that the source of variation we use is within municipalities over time since we include municipality and calendar year fixed 
effects as controls. The pre-shock periods include periods -5 to -3. The post-shock periods include periods 2 to 4. Robust standard errors 
clustered at the municipality level are reported in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
 
  



FIGURE 1 

 

(a)  Spousal  Labor  Force  Participation  in  the  Bad  State  

  

(b)  The  Change  in  Spousal  Labor  Force  Participation  in  the  Bad  State  in  Response  to  the  Policy  Change  

  

Notes: These figures plot a potential probability density function (pdf) for the labor disutility of the unaffected spouse (spouse w) in state b, . The 
x-axis corresponds to  and the y-axis corresponds to the pdf, . In this figure,   is the threshold value below which spouse w chooses to 
work in state b. Therefore, the area between 0 and  below the pdf is the aggregate labor supply of spouses in state b, . This is the 

shaded area in panel A. When government transfers locally change, the threshold changes by  and the approximated change in w abor supply is 

the shaded area in Panel B, . Hence, the relative within-state change in labor force participation can be approximated by 

, which is exactly the semi-elasticity of participation, , with respect to benefits, . That is, 

.  



FIGURE 2 

Illustration of the Empirical Research Design 

(a) Health  Shocks  in  Year  1995  vs.  No  Shock                                                            (b)  Health  Shocks  in  Different  Years  and  No  Shock    

 

(c)  Health  Shocks  in  Years  1995,  1996  and  2005  

 

Notes: These figures compare the labor force participation of a treatment group of individuals who were born between 1930 and 1950 and 
experienced a heart attack or a stroke in 1995 to that of potential control groups. Panel A compares the treatment group to those who belong to the 
same cohorts but did not experience a shock in our data window, years between 1985 and 2011, and shows that the pre-1995 patterns of these groups 
are far from parallel. Panel B adds the behavior of households that experienced the same shock but in different years, and shows that the groups are 
becoming increasingly comparable to the treatment group  in terms of parallel trends before 1995  the closer the year in which the individual 
experienced the shock was to the year the treatment group experienced the shock (1995). The figures suggest using households that experienced a 
shock in year 1995+  as a control group for households that experienced a shock in 1995. The trade-off in the choice of  is presented in Panel C. 
On the one hand, we would want to choose a smaller  such that the control group would be more closely comparable to the treatment group, e.g., 
year 1996 which corresponds to =1. On the other hand, we would want to choose a larger  in order to be able to identify longer-run effects of the 
shock, up to period -1. Using those that experienced a shock in 2005, which corresponds to =10, will allow us to estimate up to the 9-year effect of 
the shock. However, this entails a potentially greater bias since the trend in the behavior of this group is not as tightly parallel to that of the treatment 
group. 



FIGURE 3 

Life-Cycle Labor Force Participation of the Unaffected Spouses in the Death Event Sample 

 

 

Notes: This figure displays the life-cycle labor force participation of the unaffected spouses that are included in the death event sample (i.e., 
individuals whose spouses died between ages 45 and 80 from 1985 to 2011). The observations include the pre-shock periods (specifically, periods -5 
to -2). The sharp drop at age 60 corresponds to eligibility for the Voluntary Early Retirement Pension (VERP). The figure shows the complex life-
cycle trends in labor supply and illustrates why an extrapolation based on behavior in previous years is a poor predictor of future behavior. 

 

 

 

 

 

 

  



FIGURE 4 

Labor Supply Responses to the Death of Their Spouse  

(a)  Labor  Force  Participation  

  

(b)  Annual  Earnings  

                             

Notes: These figures plot the labor supply responses of survivors to the death of their spouse. The sample includes individuals whose spouses died 
between ages 45 and 80 from 1985 to 2011. Panel A depicts the behavior of labor force participation, and Panel B depicts the behavior of annual 
earnings. The x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group, period 0 is when the actual shock 
occurs; for the control group period 0 is when occurs (while their actual shock occurs in period 5). The dashed gray line plots the 
behavior of the control group. To ease the comparison of trends, we normalize the level of the control group  to the pre-shock level of the 
treatment group . This normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the behavior of the 
treatment group.  

 



FIGURE 5 

 by Gender  

(a)  Labor  Force  Participation  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

(b)  Annual  Earnings  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

Notes: These figures plot the labor supply responses of survivors to the death of their spouse by the gender of the surviving spouse. The sample 
includes individuals whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A depicts the behavior of labor force participation, and 
Panel B depicts the behavior of annual earnings. The x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group 
period 0 is when the actual shock occurs; for the control group period 0 is when occurs (while their actual shock occurs in period 
5). The dashed gray line plots the behavior of the control group. To ease the comparison of trends, we normalize the level of the control group
outcome to the pre-shock level of the treatment group This normalized counterfactual is displayed by the blue line and squares. The red 
line and circles plot the behavior of the treatment group. 



FIGURE 6 

Household Income in the Death Event Study  

(a)  Potential  Household  Income  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

(b)  Actual  Household  Income  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

Notes: These figures plot different measures of household-level income for households in the death event study by the gender of the surviving 
spouse. The sample includes individuals whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A plots an adjusted measure of 
household income. Specifically, we fix the surviving spouse's labor income, Social Disability and Social Security benefits as well as sick-pay benefits 
at their pre-shock levels (in period -1). Hence, this measure captures the income loss that is directly attributed to the loss of a spouse. Panel B plots 

s. The x-axis denotes 
time with respect to the shock, normalized to period 0. For the treatment group period 0 is when the actual shock occurs; for the control group period 
0 is when occurs (while their actual shock occurs in period 5). The dashed gray line plots the behavior of the control group. To 
ease the comparison of trends, we normalize the level of the control group  to the pre-shock level of the treatment group This 
normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the behavior of the treatment group.  



FIGURE 7 

Labor Force Participation Responses of Survivors under Age 60 to the Death of Their Spouse   

(a)  Both  Genders  

  

(b)  By  Gender  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

Notes: These figures plot the labor force participation responses of survivors under age 60 to the death of their spouse by the gender of the surviving 
spouse. The sample includes individuals under 60 whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A depicts the behavior of 
the overall sample; Panel B divides the sample by the gender of the surviving spouse. The x-axis denotes time with respect to the shock, normalized 
to period 0. For the treatment group period 0 is when the actual shock occurs; for the control group period 0 is when occurs (while 
their actual shock occurs in period 5). The dashed gray line plots the behavior of the control group. To ease the comparison of trends, we normalize 
the level of the control group  to the pre-shock level of the treatment group This normalized counterfactual is displayed by the 
blue line and squares. The red line and circles plot the behavior of the treatment group. 

  



FIGURE 8 

Annual Earnings and Potential Household Income of Survivors under Age 60 by Gender  

  (a)  Annual  Earnings  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

 

(b)  Potential  Household  Income  

Widowers  (wife  dies)                                                                                        Widows  (husband  dies)  

  

Notes: These figures plot different outcomes for survivors under age 60 around the death of their spouse by the gender of the surviving spouse. The 
sample includes individuals under 60 whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A plots annual earnings. Panel B plots 
an adjusted measure of household income. Specifically, we fix the surviving spouse's labor income, Social Disability and Social Security benefits as 
well as sick-pay benefits at their pre-shock levels (in period -1). Hence, this measure captures the income loss that is directly attributed to the loss of 
a spouse. The x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group period 0 is when the actual shock occurs; 
for the control group period 0 is when occurs (while their actual shock occurs in period 5). The dashed gray line plots the behavior 
of the control group. To ease the comparison of trends, we normalize the level of the control group  to the pre-shock level of the treatment 
group This normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the behavior of the treatment 
group. 



FIGURE 9 

Annual Earnings Responses to the Death of Their Spouse                                                                   
by the Level of their Own Pre-Shock Earnings  

(a)  All  Households  

  

(b)  Households  with  Low-­‐Earning  Deceased  Spouses                                              (c)  Households  with  High-­‐Earning  Deceased  Spouses    

                       

   

Notes: These figures include individuals whose spouses died between ages 45 and 80 from 1985 to 2011, where we constrain the sample in the 
following way. First, we exclude surviving spouses whose average labor income before the shock (in periods -5 to -2) was lower than their 
experimental-group-specific 20th percentile. Then, we calculate for each household the pre-shock labor income share of the deceased spouse out of 
the household's overall labor income and include only households in which both spouses were sufficiently attached to the labor force; specifically, we 
keep households for whom the average share was between 0.20 and 0.80. These restrictions allow us to focus on households for which there has been 
some loss of income due to the death of a spouse and in which the surviving spouse has earned non-negligible labor income both in levels and as a 
share within the household. In addition, to guarantee that our results are not driven by outliers, we exclude households with dying spouses whose 
mean pre-shock earnings did not fall within their group-specific 5th and 95th percentiles as well as households with unaffected spouses whose mean 
pre-shock earnings were higher than those of their group-specific 95th percentile. We divide the remaining sample into five equal-sized groups by 
their pre-shock level of earnings and plot the average labor income response as well as its 95-percent confidence interval (in which standard error are 
calculated using the Delta method) against the pre-shock mean earnings for each group. Panel A includes all households; Panel B includes 
households in which the dying spouses' pre-shock labor income fell within the bottom three quintiles of its group-specific distribution, to which we 

Panel C includes households in which the dying spouses' pre-shock labor income fell within the top two quintiles, to which we 
The pre-shock periods include periods -5 to -3. The post-shock periods include periods 2 to 4. 



FIGURE 10 

Health-Care Utilization around the Death of Their Spouse 

(a)  Health-­‐Care  Costs  

  

(b)  Prescriptions  for  Antidepressants  

  

Notes: These figures plot measures of health-care use around the death of their spouse. The sample includes individuals born between 
1930 and 1950 (for whom we have data on drug prescriptions) whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A depicts 
overall expenditure on primary medical care, and Panel B depicts the prescription rate for antidepressants (Psycholeptics and Psychoanaleptics). The 
x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group, period 0 is when the actual shock occurs; for the 
control group, period 0 is when occurs (while their actual shock occurs in period 5). The dashed gray line plots the behavior of the 
control group. To ease the comparison of trends, we normalize the level of the control group  to the pre-shock level of the treatment 
group This normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the behavior of the treatment 
group.  

  

  



FIGURE 11 

Household Labor Supply Responses to Severe Health Shocks in which the Affected Spouse Survived 

(a)  Affected  Spouse  

(1)  Labor  Force  Participation                                                                                                                      (2)  Annual  Earnings  

 

  

(b)  Unaffected  Spouse  

(1)  Labor  Force  Participation                                                                                                                      (2)  Annual  Earnings  

  

Notes: These figures plot the labor supply responses of households in which an individual experienced a heart attack or a stroke between 1985 and 
2011 and survived for at least three years. The sample includes households in which both spouses were under age 60. Panels A.1 and A.2 depict the 
labor force participation and annual earnings of the individual that experienced the shock, respectively. Panels B.1 and B.2 depict the labor force 
participation and annual earnings of the unaffected spouse, respectively. The x-axis denotes time with respect to the shock, normalized to period 0. 
For the treatment group, period 0 is when the actual shock occurs; for the control group, period 0 is when occurs (while their 
actual shock occurs in period 5). The dashed gray line plots the behavior of the control group. To ease the comparison of trends, we normalize the 
level of the control group  to the pre-shock level of the treatment group This normalized counterfactual is displayed by the blue 
line and squares. The red line and circles plot the behavior of the treatment group. 



FIGURE 12 

Labor Force Participation and Government Transfers around the Death of Their Spouse by Age Group  

(a)  Widows  over  Age  67  

(1)  Labor  Force  Participation                                                                                                                            (2)  Old-­‐Age  Pension  Benefits  

  

  

(b)  Widows  under  Age  67  

(1)  Labor  Force  Participation                                                                                        (2)  Take-­‐Up  of  Social  Disability  Insurance  

  

Notes: These figures plot outcomes for survivors around the death of their spouse by age group. Panel A plots outcomes for widows over age 67 
whose husbands died between 1985 and 2011. Panel A.1 plots their labor force participation, and Panel A.2 plots the benefits they received from the 
Old-Age Pension program. Panel B plots outcomes for widows under age 67 (the age at which the Social Disability Insurance transitions into the 
Old-Age Pension) in years prior to 1994 (when there is a data break in the reporting method of benefits received through Social Disability Insurance) 
whose husbands died between 1985 and 2011. Panel B.1 plots their labor force participation, and Panel B.2 plots their take-up of the Social Disability 
Insurance program. The x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group, period 0 is when the actual 
shock occurs; for the control group, period 0 is when occurs (while their actual shock occurs in period 5). The dashed gray line 
plots the behavior of the control group. To ease the comparison of trends, we normalize the level of the control group  to the pre-shock 
level of the treatment group This normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the 
behavior of the treatment group. 

 

 



FIGURE 13 

Welfare Gains from Survivors Benefits within the Social Disability Insurance Program 

  

 

 

 

Notes: This figure plots the marginal benefit from transfers to widows within the Social Disability Insurance program. The x-axis denotes the benefit 
level, , measured in Danish Kroner (DKK), and the y-axis denotes the marginal benefit, . The vertical dashed line at DKK 65,000 
($8,115) denotes the mean benefits transferred to widows who are on the program. It represents a net replacement rate 
figure) of 0.648 relative to the mean pre-shock annual earnings of deceased spouses who worked before they died. To convert the monetary values 
into net replacement rates out of the deceased spouse's pre-shock earnings, we calculate the average earnings in t = -1 for affected spouses who had 
positive earnings in the year before they died. The average is DKK 170,000 ($21,250), which implies net wage earnings of DKK 100,300 ($12,538) 
using an average labor income tax rate of 41% (OECD estimates). The vertical dashed line at DKK 66,500 ($8,300) denotes the benefit level that sets 
the marginal benefit to zero. It represents a net replacement rate  of 0.663. This suggests that for widows under 67 
the current levels are near optimal. 

 

 

 

 



APPENDIX FIGURE 1 

Labor Supply Responses of Survivors under Age 60 to the Death of Their Spouse   

  (a)  Labor  Force  Participation  

  

  

(b)  Full-­‐Time  Employment                                                                                                                            (c)  Part-­‐Time  Employment  

  

  

  

Notes: These figures plot labor supply responses of survivors under age 60 to the death of their spouse. The sample includes individuals under 60 
whose spouses died between ages 45 and 80 from 1985 to 2011. Panel A depicts labor force participation; Panels B and C depict the fraction of 
surviving spouses who are employed full time and part time, respectively. The pictures are constructed from ATP data available for workers under 
60. Full-time employment is defined as working at least 30 hours per week all 12 months of the calendar year -time full- ; part-time 
employment is defined as working at some point during the year, but either fewer than 30 hours per week or fewer than 12 months within the 
calendar year. The x-axis denotes time with respect to the shock, normalized to period 0. For the treatment group, period 0 is when the actual shock 
occurs; for the control group, period 0 is when occurs (while their actual shock occurs in period 5). The dashed gray line plots the 
behavior of the control group. To ease the comparison of trends, we normalize the level of the control group  to the pre-shock level of the 
treatment group This normalized counterfactual is displayed by the blue line and squares. The red line and circles plot the behavior of the 
treatment group. 
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(
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(
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′′(êbw0)
∣
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(
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ε(1− êdw, b

d)−
Dd

(

1− êdw
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s
wt), A

∗

t+1(l
s
wt)) ≡ argmaxeswt,c

s
ht

,cswt,At+1







eswt

(

us
h(c

s
ht(1)) + us

w(cswt(1)) +W s,1
t+1(B, T, At+1(1))

)

+

(1− eswt)
(

us
h(c

s
ht(0)) + us

w(cswt(0)) +W s,0
t+1(B, T,At+1(0))

)

− κsw(eswt)







.

w
(

Us(At, y
s
t (1)) +W s,1

t+1(B, T,A∗
t+1(1)

)

−
(

Us(At, y
s
t (0)) +W s,0

t+1(B, T,A∗
t+1(0))

)

= κs
w

′(es∗wt).

w g b eg∗wt = eb∗wt



θb ≡ κb ′(eb∗w0)/κ
g ′(eb∗w0)

(

Ug(A0, y
g
0(1)) +W g,1

1 (B, T,A∗
1(1)

)

−
(

Ug(A0, y
g
0(0)) +W g,0

1 (B, T,A∗
1(0))

)

=

1

θb

{(

U b(A0, yb0(1)) +W b,1
1 (B, T,A∗

1(1)
)

−
(

U b(A0, ys0(0)) +W b,0
1 (B, T,A∗

1(0))
)} .

ςw0 Ug
y (A0, y

g
0(1)) =

1

θb
U b
y(A0, yb0(1))

Us
x Us x θu ≡ U b

y(A0, yb0(1))/U
g
y (A0, yb0(1))

γ ≡ −[Ug
yy(A0, y

g
0(1))/U

g
y (A0, y

g
0(1))]×yg0(1)

U b yg0(1)

θu(1 + γ(1− req)) ∼= θb,

req ≡ yb0(1)/y
g
0(1)

s Us
i (c

s
i , l

s
i ) csi lsi

i s h
∂Us

h

∂cs
h

w −∂Us
w

∂lsw

1
ww

(

∂Ub
h

∂cbi
−

∂Ug
h

∂cgi

)

/
∂Ug

h

∂cgi
=

(

∂Ub
w

∂lbw
− ∂Ug

w

∂lgw

)

/∂Ug
w

∂lgw
θu ≡ ∂Ub

h

∂cbh
/
∂Ug

h

∂cgh
cbh

θb ≡ ∂Ub
w

∂lbw
/∂Ug

w

∂lgw
lbw

θuγ%ch
ch

+θbϕ%lw
lw

∼= θb−θu γ ≡ −
∂2Ug

h/∂(c
g
h)

2

∂Ug
h/∂c

g
h

cgh

h ϕ ≡ ∂2Ug
w/∂(lgw)2

∂Ug
w/∂lgw

lgw w %x
x ≡ xg

−xb

xg

%lw
lw

> 0 θu, θb, γ,ϕ > 0 %ch
ch

> 0

0 < θuγ%ch
ch

+ θbϕ%lw
lw

∼= θb− θu θb

θu > 1

θu = 1 θb > 1 θb = 1 θu < 1

θu
∂Ug

h

∂cg
h

cgh θb
∂Ug

w

∂lgw
lgw



ε(ebw, b
b) ε(egw, b

g) w
h h

w

w

w i t s lsw,i,t Isw,i,t

lsw,i,t = 1 Isw,i,t > 0 lsw,i,t = 0

Isw,i,t = δ0 + δ1z
s
w,i,t + δ2b

s
w,i,t + δ3y

s
i,t + δ4wealthi,t + controls+ εsi,t,

δ0 = δ00 + δ01treati + δ02posti,t + δ03treati × posti,t,

δk = δk0 + δk1treati × posti,t k = 1, ..., 4.

zsw,i,t w s bsw,i,t

s ysi,t w
h wealthi,t

treati × posti,t
w

zsw,i,t = π0t + π1teduci + π2teduc2i + π3genderi + π4agei,t
+π5local labormarketi,t + π6healthi,t + π7Xi,t + κs

i,t.

Xi,t

agei,t

π4



bsw,i,t = σ0t + σ1municipalityi + σ2municipalityi × yeari,t + σ3agei,t + σ4genderi + σ5healthi,t

+σ6grosswealthi,t + σ7liabilitiesi,t + σ8home valuei,t + ωs
i,t.

t s

bsw,i,t

w
ysi,t

ysi,t h w

εsi,t

ε(ebw, b
b) = −0.1937 ε(egw, b

g) = −0.1409
ε(ebw, b

b)/ε(egw, b
g) = 1.375
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