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ABSTRACT 

 

 

Using the reform on unemployment benefit II system in 2005 in Germany this paper verifies 

precautionary saving motives of German households. Based on first difference and random 

effects Tobit model using two years of GSOEP panel data, this paper found an increase in benefit 

amount by one unit (1,000 Euro) decreases household’s saving rates from 1.2 to 2 percent point 

depending on applied specifications. Though the magnitude of estimated results is quite moderate 

compared to the results from previous researches, through consistent findings which show 

negative relation between simulated benefit amounts and household saving rate, this paper 

concludes that there exists a moderate precautionary motive in savings for German households. It 

gives an important policy implication in a sense that unfavorable benefit cut makes individual 

take more financial responsibility at household level.  
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1.  I nt roduct ion  
 

The decision on how m uch to save against  incom e uncertainty is probably the m ost  

im portant  econom ic decisions households have to m ake. According to analysis of SAVE 

data2 to Germ an populat ion, it  was revealed that  savings for unforeseen events is the 

m ost  im portant  saving m ot ive for  Germ an household head 3

 

, together with the old-age 

provision m ot ive. And this savings, which occurs in response to uncertainty regarding 

future incom e, is the definit ion of precaut ionary savings that  this paper at t em pts to 

verify.  

The presence and im portance of precaut ionary saving have been found in m any 

researches theoret ically. Carroll (1992)  and Carroll, Dynan and Kram e (1999) , argued in 

their papers that  savings for  precaut ionary purpose is an im portant  driving force for  

consum pt ion- led business cycle. Results of sim ulat ions in Hubbard, Skinner and Zeldes 

(1994) ’s paper also suggest  that  precaut ionary savings could account  of alm ost  half of 

the aggregate capital stock in U.S.  

 

Whereas findings from  sim ulat ion studies have shown consistent  results on 

precaut ionary savings, the results based on em pirical works are not  clear-cut .  The 

biggest  reason of this m ixed finding com es from  various and different  m easures of 

incom e uncertainty. Depending on how gauge this incom e uncertainty in em pirical works, 

findings from  researches vary in wide ranges because m easuring incom e uncertainty is 

not  clear work and not  defined in one way.  

 

As one way of m easur ing incom e uncertainty, incom e variat ion was relat ively widely 

used especially by Carroll and Sam wick(1997,1998)  and Kazarosian(1997) . Using U.S 

panel data, they found st rong precaut ionary saving m ot ive under the prem ise that  if the 

stock of wealth is posit ively related to incom e variat ions it  can be interpreted as an 

evidence for the existence of precaut ionary saving. The results of est im ates ranged from  

30 to 46 percent  of total wealth accum ulat ion.  

 

One of alternat ive m ethods is to use subject ive r isk variable as a m easure of incom e 

uncertainty. Lusardi, in her paper (1997, 1998) , st ressed the im portance of 

precaut ionary savings using subject ive r isk m easure from  the University of Michigan 

Health and Ret irem ent  Survey. However, in her other works in 1997, she also addressed 

that  precaut ionary saving is hard to be detected in data even though it  is present , using 

subject ive variables on earning variance provided by the I talian Survey of Household 

Incom e and Wealth data. Both ( incom e variat ion and subject ive m easure)  are direct  

m easures in a sense that  they t ry to figure out  incom e uncertainty direct ly.  

 

However, there are also indirect  m easures which at tem pt  to adopt  proxies such as 

consum er ’s occupat ion, educat ion, indust ry of em ploym ent  and inst itut ional changes, 

due to difficult ies in m easuring incom e uncertainty direct ly.  

For exam ple, based on the assum pt ion that  som e occupat ions such as self-em ployed or 

crafts m en are facing higher incom e risks than other occupat ions, Skinner(1998)  t r ied to 

ident ify the presence of precaut ionary savings applying U.S data. I n its result , however, 

it  was revealed that  there is lit t le or  no evidence for  precaut ionary savings. Nicola Fuchs-

Schündeln and Mat thias Schündeln (2002)  also used proxy of incom e uncertainty using 

occupat ion groups which include civil servants that  have a significant ly lower incom e risk 

than the rest  of populat ion. After  having cont rolled self- select ion of r isk averters into 

                                           
2 I nform at ion about  the SAVE survey and how to download the data is available at  www.m ea.uni-

m annheim .de.  
3 Michael Ziegelm eyer(2009)  

http://www.mea.uni-mannheim.de/�
http://www.mea.uni-mannheim.de/�


 

3 

 

low- risk occupat ions, they found that  precaut ionary wealth explains up to 25 percent  of 

total wealth for Germ an households.  

 

As another exam ple of indirect  m easure of incom e uncertainty, Engen and Gruber (2001)  

used “ inst itut ional change”  as a proxy of incom e uncertainty. I n the paper, they verified 

precaut ionary saving m ot ive of households using the differences in the state-cont inent  

incom e st ream  available to workers through the unem ploym ent  insurance program  in 

U.S. Based on the im plicat ions derived from  sim ulat ion studies, they tested the 

hypothesis derived from  sim ulat ion with survey data and found that  the presence of 

unem ploym ent  insurance in U.S has a crowd-out  effect  on private savings and the effect  

is reduced as incom e uncertainty increases. I n it s conclusions, it  reveals that  reducing 

unem ploym ent  insurance replacem ents by 50 percent  would increase gross asset  

holdings by 14 percent .   

 

This paper is in line with study of Engen and Gruber (2001)  in a sense that  it  uses 

inst itut ional change, a reform  on unem ploym ent  benefit  system  in 2005 in Germ any, as 

a proxy of incom e uncertainty. Not  like case of Engen and Gruber (2001) , unem ploym ent  

benefit  system  is not  different iated by states in Germ any, thus differences of benefit s 

before and after  reform  will be used as a proxy of incom e uncertainty instead. So-called 

Hartz IV reform  in 2005 has advantages as a m easure of incom e uncertainty here 

because 1)  it  was an exogenous and independent  change and 2)  it  was applied to all 

populat ion thus free from  self- select ion issue which previous researches had to solve out .   

 

Hartz IV reform  was cont roversial issue even before it s enforcem ent  due to the 

m agnitude of changes it  was supposed to bring in. it  was designed to reduce am ount  of 

unem ploym ent  benefit  by large, and boost  incent ives to work for people who live on the 

benefit s. As m ost  of households faced reduced am ount  of benefit s by reform  when other 

condit ions in household are equal, it  is expected that  people who are affected by the 

reform  encounter enlarged incom e variances when they get  unem ployed. Thus, this 

paper starts from  the idea that  est im at ing the extent  t o which household savings 

respond to reduced their back-up financial source, will give us a clue for  precaut ionary 

savings of Germ an households.  

 

Following this int roduct ion, sect ion 2 out lines details about  Hartz IV reform  to give 

inform at ion about  inst itut ional background. I n sect ion 3, data and specificat ion used will 

be presented. I n sect ion 4, results of est im at ion will be shown with that  of robustness 

checks and sect ion 5 concludes.  

 

 

2.  I nst itut ional Background  
 

Unem ploym ent  benefit  system  in Germ any had been changed and revised cont inuously 

in a way of act ivat ing labor m arket  and reducing m oral hazard of the unem ployed. I n 

this paper I  cover the m ost  recent  reform  “Hartz IV”  enacted in 2005 and 2006 especially, 

which is the last  series of Hartz reform  ( I - IV) .  Hartz reform  was int roduced in 2002 and 

subsequent ly im plem ented during the t im e period 2002-2005. Aim ing at  1)  im proving 

labor m arket  services and policy m easures in term s of effect iveness and efficiency, 2)  

act ivat ing the unem ployed by enforcing the so-called principle of r ights and dut ies and 3)  

fostering em ploym ent  dem and by deregulat ing the labor m arket 4

 

, it  consists of four 

different  reform s on labor m arket  from  Hartz I  t o Hartz IV. 

As the first  and second reform  of this package, Hartz I  and I I  cam e into effect  in 2003. 

                                           
4 Jacobi and Kluve (2006)   



 

4 

 

For system at ic help for the unem ployed, it  founded “Staff service agency (Personal-

Service-Agenturen or PSAs) ”  and supported vocat ional further educat ion. Mini- j ob and 

Midi- j ob with lower t axes and insurance paym ent  was created and a grant  for  

ent repreneurs was int roduced which is called as " I ch-AG" (Me, I nc.)  aim ing at  m aking 

new types of j obs easier to create. Hartz I I I  reform  cam e into force in 2004, and aim ed 

to rest ructure and reform  job-center.  

 

The fourth stage of reform  was in effect ive as of 2005, and is considered as a paradigm  

shift  in Germ an labor m arket  in a sense that  it  changed the way that  Germ an society 

deals with social security and people living on it . Sim plifying previous unem ploym ent  

benefit  system , it  reduced the benefit  am ount  the unem ployed expects to receive when 

other condit ions rem ains unchanged in household, and also t ightened m eans- test  and 

penalty rules.  

 

Unem ploym ent  Benefit  ( UB/ UB I )  Before and After Reform   
 

Unt il 2004, there were three pronged unem ploym ent  benefit  system  which consists of 

unem ploym ent  benefit , unem ploym ent  assistance and social assistance5

The benefit s am ounts for the unem ployed with at  least  one dependent  child am ounted to 

67 percent  of previous net  earnings and to 60 percent  for those without  a child. This 

replacem ent  rate to previous earnings rem ained unchanged after reform  in 2006.  

. Unem ploym ent  

benefit  (UB)  was a part  of a com pulsory form  of insurance financed by cont r ibut ions. 

Thus unem ploym ent  benefit s were paid without  any m eans- test . To be eligible for UB, 

one had to be registered as the unem ployed in local labor office and not  older than 65 

years old. And one had to have worked for at  least  12 m onths in the last  three years and 

to be eligible for m axim um  ent it lem ent  period one had to have worked certain num ber of 

m onths in the last  7 years. The m axim um  durat ion of benefit s varied between 6 and 32 

m onths depending on age and cont r ibut ion periods.  

 

The replacem ent  rate rem ained sam e through reform  in 2006 but  eligibilit y criteria 

becam e t ightened and m axim um  durat ion was reduced. Now, to becom e eligible for UB 

one has to have worked at  least  12 m onths in the last  2 years, and one should have 

worked in the last  three years to be ent it led to the benefit  for  the m axim um  periods.   

Furtherm ore persons who are older than 55 years old can claim  UB for m ore than 12 

m onths, and m axim ally it  can be extended only to 18 m onths, being reduced from  32 

m onths in previous system .    

 

Unem ploym ent  Benefit  I I  ( UA/ UB I I )  Before and After Reform   
 
Changes in Unem ploym ent  assistance (UA)  and Social assistance (SA)  were m ore 

progressive. Before reform , UA and SA worked separately and UA benefit s were 

priorit ized over SA. People could be eligible for  UA either after their eligible durat ion of 

UB is expired or when they were not  eligible for UB in the first  place due to their lack of 

cont r ibut ion. The benefit  of recipients am ounted to 57 or 53 percent  of their previous 

incom e depending on whether recipients have children or not  

 

UA system  had faced a lot  of cr it icism  before reform  as this benefit  was quite generous 

given that  it  is a secondly m ethod for people in long- term  unem ploym ent  and financed 

                                           
5 Throughout  this paper, the term  indicat ing benefit  system  will be denoted with it s abbreviat ion. 

Before reform :  UB(Unem ploym ent  benefit , Arbeitslogengeld) , UA(Unem ploym ent  assistance, 

Arbeitslogenhilfe) , SA(Social assistance, Sozialhilfe) /  After reform :  UB I (Unem ploym ent  benefit , 

Arbeitslogengeld I ) , UB I I (Unem ploym ent  benefit  I I , Arbeitslogengeld I I  -which gains it s new nam e 

from  the reform  Hartz IV) .   
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by public tax regardless of cont r ibut ion of recipients. Moreover, alm ost  unlim ited durat ion 

of this benefit  was also cont roversial. I n principal, it  was not  t im e- lim ited but  init ially 

granted for a year and then prolonged every year if another m eans test  was passed and 

the claim ant  was younger than 65 years old 6

 

. Jacobi and Kluve (2006)  argued in their 

paper that   the unlim ited durat ion of unem ploym ent  benefit  paym ent (UA)  was an 

ext raordinary feature of the Germ an unem ploym ent  benefit  system , leading to 

replacem ent  rates for  long- term  unem ployed which were higher than in any other OECD 

count ry (OECD 2004)  whereas replacem ent  rates of short- term  unem ployed (UB)  are 

com parable to other OECD count ies.  

Moreover, when one’s calculated UA was below their social m inim um due to their low 

previous earnings, it  was also possible to claim  SA sim ultaneously to fill the gap 7

 

. Social 

assistance (SA)  was a system  which is basically paid for  people who cannot  finance 

them selves and who has no other benefit  or  incom e to keep social m inimum  for living. 

This m inim um  am ount  is calculated on the basis of a basic subsistence level, housing 

costs and heat ing, irregular paym ent  and certain benefit  in kind. Because certain am ount  

of SA was always guaranteed for people who are eligible for UA, UA system  was widely 

perceived as too generous “social benefit ”  rather than “unem ploym ent ”  benefit s.  

Account ing for this issue, in January 2005, UA and SA were com bined in one system  as 

so-called ‘Unem ploym ent  benefit s I I ’.  Now, UB I I  is provided to persons who are in need 

and able to work but  who cannot  claim  UB I . Those who are unable to work due to 

disabilit y or disease can claim  social assistance instead, but  the unem ployed does not  fall 

into social assistance category anym ore because they are able to work by definit ion 8

 

. For  

the sim ple st ructure of unem ploym ent  benefit  system  before and after  reform , see 

< Table 1> .  

  

 

 

 

 

 

 

 

  

                                           
6 Schm itz and Steiner (2007)   
7  People who are eligible for UA but  it s am ount  is below social m inim um  could claim  the 

differences to local authorit y as UA was m anaged by federal labor departm ent . Thus, t here were 

people actually only receive am ount  less than social m inim um  in pract ice as they did not  claim  

their  addit ional benefit s to local governm ent . I n research done by Bruckm eier and Wiem ers (2011) , 

they claim ed that  almost  40 percent  of the recipients of UA would have potent ial incom e gains 

through the im plem entat ion of the new eligibilit y condit ions (new reform )  because of the reason 

above.  
8 The eligibilit y for UA depended on a worker ’s em ploym ent  history. However, SA before reform 

was the basic safety net  for all household in need regardless of their  em ployabilit y. UB2-Hartz IV 

benefit  is targeted at  em ployable persons. Household in need and not  em ployable are applied to 

social assistance ( in SGB XI I ) . As only em ployable persons are in our concerns for research, social 

assistance after reform  was not  considered.  
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< Table 1 > 9 , 1 0

 

 Unem ploym ent  benefit  system  before  and after  Hart z I V reform  

Before reform  After reform  

UB 

- I nsurance oriented 

-Funded by cont r ibut ion 

-Earning related 

(67%  of net  earnings for 

people who have at  least  one 

child, 60%  for people who have 

no child)  

- lim ited durat ion 

UB I  

Effect ive since 2006 

-Funded by cont r ibut ion 

-Earnings related 

(Replacem ent  not  changed)  

-Maxim um  benefit  durat ion 

reduced for people whose 

age is over 55 years old. 

UA 

-Tax funded, m eans tested 

-Earnings related 

 (57%  for people with kids, 

53%  , for people without  kids)  
UB I I  

-Tax funded, m eans tested 

-Form al UA and SA were 

m erged to UB2 which is 

newly designed for people 

who are capable of working 

 
SA 

-For whose incom e below 

subsistence level 

-Tax funded, m eans tested, flat  

rate, infinite durat ion 

 

As it  shows, the am ount  of UB I I  benefit  is now lim ited to social m inim um  of households, 

not  varying upon previous earnings. The calculat ion of social m inimum  is m ore or less 

sam e as social assistance before reform , which is sum s of standard rate of each 

household m em ber, housing and heat ing costs. Though the standard rate of social 

assistance (295 Euro per m onth on average in 2004)  is a bit  less than new standard rate 

under new system  (around 340 Euro per m onth in 2005) , this paper regards that  the 

standard benefit  barely changed under the new system  because of one- t im e benefit  in 

social assistance. One- t im e benefit  was provided to claim ers to cover atypical needs of a 

household before reform , and it  was accounted for  in new benefit  system 11

 

 by adding 

the average am ount  of t he one- t im e benefit s to lum p sum  paym ent . Thus, it  is reliable to 

assum e the equivalence of standard rate between before and after reform  here.  

The standard rate of UB I I  has been cont inuously increased since it s int roduct ion in 2005. 

< Table 2>  below depicts the st ructure of benefit  in 2004 before this reform  is in 

effect ive 12. Overall, people who have been ent it led to UA under the old system  now face   

decreased benefit  by reform . When other condit ions like household com posit ion, the 

region they live in and level of assets in household rem ain unchanged, the calculat ion 

sim ply gives the result  that  they will receive decreased benefit  from  now on 13

 

.  

I n following sect ion, I  show the process of sim ulat ion of “expected benefit  am ount ”  that  

people expect  to receive when they get  unem ployed, and est im ate how this benefit  

change induced by the reform  affects to saving behavior of households. Thus, m ore 

details on how this benefit  is calculated in pract ice will be described in the next  sect ion.  

 

Due to the fact  that  UA/ UB I I  system  is not  the first  welfare that  people can apply to, it  

                                           
9 Bernhard Ebbinghaus and Werner Eichhorst  (2006) 
10 From  below, each benefit  will be denoted as UB, UA, SA under old system  and UB1, UB2, SA 

under new system  for sim plicit y.  
11 Bruckm eier and Wieners (2011)   
12 The standard rate of a single adult  is 347 Euro in 2007, 351 Euro in 2008, 359 Euro in 2010.  
13 Sim ulat ion studies (Schulte, 2004, Blos/ Rudolph, 2005:  Becker/ Hauser, 2006)  on the effects of 

the Hartz IV reform  on the incom e of form er recipients of UA showed that  m ore than 60 percent  of 

them  faced incom e losses or even lost  their  ent it lem ents, while the benefit  level of forem er SA 

recipients was not  affected.   
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can be argued that  there would be lit t le or  no im pact  on m ost  of people. However, I  

em phasize the role of this UA/ UB I I  system  to m ajorit y of households with following 

grounds. 1)  Many of unem ployed people are not  eligible for UB I  in the first  place. 

According to the calculat ion from  Schim iz and Steiner (2007) , m ore than 30 percent  

before reform  and over 35 percent  after reform  of unem ployed people were not  eligible 

for  UB I .  2)  Average durat ion of use of UB/ UBI  is short ,  and even it  gets shortened by 

law after reform . From  sam e research above, it  was also found that  am ong the people 

who were eligible for UB I  above, 50 percent  were eligible only in between 1-12 m onths. 

I n addit ion, the average ent it lem ent  durat ion of UB I  for  unem ployed people only 

am ounts 6-7 m onths, which m akes UB I I  system  m ore im portant  to people in need. As 

the m axim um  durat ion of ent it lem ent  becom es even shortened through reform  in 2006, 

it  st rengthens the conj ecture that  changes to UA benefit  system  can be influent ial to 

Germ an households.  

 

 

< Table 2 > 1 4  Unem ploym ent  Benefit  2 : Lum p sum  standard paym ent  ( SP) 1 5

 

 

 
Single or Single 

parent  
Other household m em bers 

  
Children up 

to 14 years 

of age each  

Children between 

15 and 18 years 

of age each 

Adults  

(19 years of age 

and above each)   

 100% SP 60% SP 80% SP 90% SP 

Western Germ any 

inc. Berlin  
EUR 345 EUR 207 EUR 276 EUR 311 

Eastern Germ any EUR 331 EUR 199 EUR 265 EUR 298 

 

Addit ionally per household 

Transfer for lodging and heat ing  

( I f the precondit ions are fulfilled) ,  
 

< Source:  Bundesm inister ium  fur Wirtschaft  und Arbeit  (2004)>   

 

3.  Data and Specificat ion  
 

1)  Base 

 

To figure out  how the reform  and following benefit  changes affected to savings behavior 

of households, I  use first  difference m odel as equat ion (1) . Using two years of panel data, 

this m odel does not  require com plex data st ructures to be est im ated –aggregated data 

on policy outcom es and data collected before and after the intervent ion.  
 ∆𝑆𝑖𝑡 = ∆𝑢𝑡 + ∆𝐵′𝑖𝑡𝛾 + ∆𝑋′𝑖𝑡𝛿 + ∆𝑒𝑖𝑡  (t = 0,1)  (1) 

 𝑆𝑖𝑡 is saving rate calculated by dividing household savings by household incom e. Saving 

rate was preferred over saving scale here because the underlying role of precaut ionary 

                                           
14 Wolfgang Ochel (2005)   
15 But  since 1 January 2012, the standard paym ent  is EUR 374 for all of Germ any. The norm al 

requirem ent  for adult  partners is EUR 337. Children younger than 6 years receive EUR 219. 

Between 6 and including 13 years of age this is EUR 251. Children and young person between 14 

and 17 years receives EUR 287. For young adults from  15 years on and below 25 years who live 

with their  parents or who m oved without  the posit ive assert ion of the m unicipal authorit y, this is 

EUR 299. (www.arbeitsagentur.de)  

http://www.arbeitsagentur.de/�
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saving is to m aintain a given living standard. As m onthly saving rate can be defined as a 

port ion of incom e that  people put  aside every m onth, saving rate seem s m ore reliable in 

this context .   

Only household heads were analyzed as savings and household incom e were collected at  

household level. To figure out  the saving response of working populat ion to 

unem ploym ent  benefit  (UB I I )  reform , only em ployed people are taken into account .  

 

Using two years of panel data, t= 0, 1 indicates year 2002 and 2007 which represent  

before and after reform  respect ively. These years were chosen as those are the only 

years that  surveyed detailed asset  and wealth inform at ion of households.  

The cont inuous variable 𝐵𝑖𝑡 is short  for  benefit  am ount  of individual i at  t im e t . Benefit  

am ount  that  each individual expects to receive before and after reform  will be calculated 

based on policy descript ion in the next  sect ion. 

 

The coefficient  𝛾  is our m ain interest . I t  indicates the effects of benefit  am ount  on 

saving rates, and can be interpreted as an evidence of presence of precaut ionary savings 

when it  shows a negat ive value. According to the expression in Gruber ’s paper, this 

negat ive effect  of welfare benefit  on private saving can be called “crowd-out  effects”  in a 

sense that  generous public financed benefit  leads to a decrease in private savings. I n 

this case, as the benefit  am ount  after Hartz reform  was reduced for  people who are 

affected keeping other things equal, it  can be interpreted that  the decreased benefit s 

had st im ulated households to increase the port ion of savings to their m onthly incom e.   

 𝑋𝑖𝑡 is the set  of exogenous cont rol variables used in the basic specificat ion, including the 

age, sex, m arital status, region dum m ies, asset  level, the num ber kids, race, and years 

in educat ion of the individuals. By cont rolling these factors, it  is expected to exclude the 

influence of other factors on benefit  changes and 𝛾 can ident ify pure effects of benefit  

changes by reform  on saving behaviors of households.  

 

The m ost  advantageous part  of using first  difference m odel is that  we can expect  

consistent  est im ators even though there is a potent ial problem  arising from  the case 

either 𝐶𝑜𝑣(𝑋𝑖𝑡 ,𝛼𝑖) ≠ 0 or 𝐶𝑜𝑣(𝑒𝑖𝑡 , 𝛼𝑖) ≠ 0, as long as t im e- invariant (𝛼𝑖) assum pt ion holds. 

The fact  that  first  difference m odel can address the problem  of om it ted and unobservable 

factor in the m odel is especially advantageous in the context  of precaut ionary savings. 

Due to the individual specific saving preferences or r isk aversion which is not  observable 

in data, how to cont rol these factors in m odel was a crucial issue in previous literatures. 

I n papers of Nicola Fuchs-Schündeln, Mat thias Fuchs-Schündeln (2002)  and Lusardi 

(1997) , it  is said that  precaut ionary saving can be underest im ated when risk aversion is 

not  cont rolled in the est im at ion properly. Assum ing that  those unobservable factors are 

t im e invariant  factors, this problem  can be circumvented here using first-difference 

m odel 16

 

.   

 

 

                                           
16 I n em pir ical research using SOEP data, new m easure of individual r isk preference has been used 

since 2004. This survey quest ions contain a variety of different  approaches to m easuring r isk 

at t itudes. As a subject ive evaluat ion on their  r isk taking at t itude, one survey quest ion asks “How 

willing are you to take r isks in general?”  Then respondents rate their  willingness on taking a r isk 

on each m at ter-such as heath, finance so on-with a score range from  0 to 10. Though this variable 

can be considered as an alternat ive cont rol, however, given that  this survey is included in SOEP 

quest ionnaire in every 4 years, I  st ick to the previous assum pt ion that  preference for r isk of 

individual is a t im e- invariant  variable. 
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2)  Extension  

 

Despite this advantage of using first  difference m odel, it  was found that  around 38 

percent  of saving data in final sam ple is m issing because respondents part icipat ing in 

survey do not  report  negat ive saving am ounts. To address the problem  of biased 

est im ates due to the censored dependent  variable, random -effect s Tobit  m odel 17

 

 is 

applied as an extension in equat ion (2)  below.  𝑆𝑖𝑡∗ = 𝛼𝑖 +  𝑢𝑡 + 𝛾𝐵𝑖𝑡 + 𝛿𝑋𝑖𝑡 + 𝑒𝑖𝑡   (2) 

 

All coefficients denote sam e things as explained in equat ion (1)  except  that  random  

effect  𝛼𝑖   is added in the m odel. The random  effect  𝛼𝑖 and error term  𝑒𝑖𝑡 is assum ed to 

be independent  and ident ically dist ributed according to 𝑁(0,𝜎𝛼2) and 𝑁(0,𝜎𝜀2) respect ively.  

Again if 𝛾 gives a negat ive sign, then it  is interpreted as an evidence of presence of 

precaut ionary savings.  

 

3)  Data 

 

The Germ an Socio-Econom ic Panel (GSOEP)  is a longitudinal survey of approxim ately 

11,000 private households in the federal republic of Germ any from  1984 to 2012, and 

eastern Germ an länder from  1990 to 2012, produced by DI W Berlin 18 . Variables in 

GOSEP include household com posit ion, em ploym ent , occupat ions, earnings, health and 

sat isfact ion indicators19

 

.  

Despite SOEP data has been widely used since m id 1980, availabilit y on private wealth 

was lim ited due to lack of consistent  and com plete m icro data. To address this lim itat ion, 

the 2002 and 2007 GSOEP panel collected inform at ion about  private household wealth, 

providing new insights to this im portant  issue. As inform at ion about  asset  and wealth is 

essent ial here to decide the eligibilit y of recipients in sim ulat ion later  on and also 

im portant  as a cont rol variable, I  t ook 2002 and 2007 waves in m ain analysis. 

Concerning assets, the interviewers are asked for the m arket  value of personally owned 

real estate, financial assets, tangible assets, private life and pension insurance, 

consum er credits and private business equity. The wealth balance sheets were elicited at  

the personal level. I n case of j oint ly owned assets, the personally owned shares were 

explicit ly asked for.  The fact  that  we can observe assets variable at  individual level is 

especially useful here as m eans- test  for  UA/ SA/ UB I I  benefit s invest igates asset  holding 

of household at  individual level.   

 

I n the raw data, the total num ber of individual am ounts t o 279,007 observat ions. People 

in age between 20 and 60 were selected to avoid educat ion and vocat ional t raining and 

ret ired periods. Only em ployed household heads were used in analysis t o answer m ore 

properly to the research quest ion:  how do people in works respond to changes in 

                                           
17 Current ly, there is no com m and for a param et r ic condit ional fixed effects m odel, as there does 

not  exist  a sufficient  stat ist ic allowing the fixed effects to be condit ioned out  of the likelihood. . 

Honore´  (1992)  has developed a sem i-param et ric est im ator for fixed-effect  Tobit  m odels. 

Uncondit ional fixed-effects Tobit  m odels m ay be fit  with the tobit  com m and with indicator variables 

for the panels;  the indicators can be created with the factor-variable syntax described in [ U]  

11.4.3 Factor variables. However, uncondit ional fixed-effects est im ates are biased. See 

ht tp: / / www.stata.com / m anuals13/ xtxt tobit .pdf 
18 For details, see Wagner el al.(2007)  and the SOEP hom epage at  ht tp: / / www.diw.de/ en/ soep. 
19 ht tp: / / www.eui.eu/ Research/ Library/ ResearchGuides/ Econom ics/ Stat ist ics/ DataPortal/ GSOEP.asp

x 

http://www.diw.de/en/soep�
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unem ploym ent  benefit s by changing their saving level?  

 

The dependent  variable ‘saving rate’ is calculated by dividing household incom e with 

household savings. Since 1992, the GSOEP quest ionnaires contain two quest ions 

concerning household savings. People are asked if they put  aside som e m oney each 

m onth and if so how m uch. The am ount  put  aside each m onth will be used to m easure 

m onthly savings. The exact  survey quest ion on saving reads:  “Do you usually have an 

am ount  of m oney left  over at  the end of t he m onth that  you can save for larger 

purchases, em ergency expenses or to acquire wealth? I f yes, how m uch is it?”   

 

Hence, it  is not  asked to report  accidental savings but  to report  usual am ounts intended 

for  savings, including savings to acquire wealth for  old age. As precaut ionary savings are 

savings in case of facing incom e uncertainty, using only gross savings seem s adequate. 

I n Gruber (2001) , he explained the reason for  not  using net  asset  in this context  as “Net  

assets reflect  short  run sm oothing through consum pt ion and loans.”  And as illiquid asset  

cannot  be used for consum pt ion sm oothing during the unem ploym ent  spell, that  is also 

not  considered in analysis.  

 

On the other hand, how m uch port ion of incom e people would put  aside to their account  

every m onth reflect s people’s precaut ionary behavior relat ively well in this context .  

Moreover,  given that  the periods for accum ulat ing wealth are different  to each individual 

due to differences in age and educat ions periods, it  is also m ore adequate to use 

m onthly saving rate rather than wealth holding.   

 

After  this considerat ion, 10,951 observat ions in pooled data are selected in final sam ple. 

Data descript ion is presented in < Table 4> . Except  saving rate var iable, which is a 

dependent  variable in est im at ion, other variables listed in < Table 4>  are added in 

regression as covariates. Criteria of choosing covariates are 1)  whether they affect  t o 

screening process of eligibilit y status 2)  whether they are crucial factors to saving rates.   

 

< Table 3 >  Descript ive stat ist ics
2 0

 

  

Variable Mean Std. Dev. 

Saving rates       0.0825  0.105  

Household incom e         2747.81  1833.13  

Spouse’s incom e        663.73 1144.07  

I ndividual earnings21 1656.16           1828.50  

Rent  (Tenant= 1)   0.527  0.500  

Gender (Fem ale= 1)       0.381  0.486  

Nat ionalit y (Foreign= 1) 0.0652 0.247 

Num ber of kids     0.537  0.780  

Couple (Couple= 1)      0.618  0.486  

Region (West= 1)      0.745  0.436  

Educat ion (years)           12.931  3.195  

Age      46.301  10.755  

Net  financial wealth 6731.79  75732.31  

 

                                           
20 Not  reported in the table, 31 percent  of final sam ple is single household, 32 percent  is couples 

without  children, 27 percent  is couple with children, less than 10 percent  of sam ple belongs to 

single with children households respect ively.  
21 This is individual net  incom e and spouses’ as well. I n est im at ion household incom e was 

cont rolled.   

< Note> :  I n regression, household incom e, spouse’s incom e and 

net  financial wealth were all norm alized by dividing 1,000 
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Benefit  am ount  in each year,  which is the m ost  im portant  variable for  ident ifying 

precaut ionary savings, should be generated through sim ulat ion as it  is not  observable in 

data. Following sect ion describes the process in detail.  
 

4)  Calculat ion of Benefit s:  𝐵𝑖𝑡 
 

Concerning sim ulat ing benefit  am ount , this sect ion consists of the following steps. 1)  

Defining ‘household social m inim um ’ which consists of standard needs, housing and 

heat ing costs. This m inim um  indicates SA (Social assistance)  before reform  and UB I I  

(Unem ploym ent  Benefit  I I )  aft er reform . 2)  Calculat ing UA am ount  before reform  3)  

Defining final benefit  am ount  from  a funct ion m ax (UA, SA)  before reform  and UB I I  

after  reform . Through this step we get  “ expected benefit  am ount  of households”  in both 

years. 4)  For household with needs exceeding allowable incom e, I  carry out  further 

checks of propert ies and assets that  have to be exhausted before claim ing benefit s 

according to the subsidiarit y principle. After this process, only people who are eligible are 

expected to have posit ive benefit  am ounts.  

 

Standard rates  

First , household social m inimum  was basically calculated following < Table 2> . According 

to the relat ionship with claim ants, household m em ber receives different  weight  to 

standard rate of claim ants. When reform  was in effect ive in 2005, the standard rate in 

East  and West  Germ any was applied different ly as shown in < Table 2> . Though this 

difference in standard rate between West  and East  was rem oved in 2007, it  is not  

applied to my data because SOEP is ret rospect ively surveyed, m eaning we actually cover 

data in 2006.    

 

Housing costs 

 

Adding to the sum  of standard benefit s depending on household com posit ion, recipients 

can also claim  their housing cost . I n housing support , rent  and addit ional costs including 

heat ing and water are taken fully into considerat ion in the requirem ents calculat ion if 

claim ants lie within the upper rent  lim its. I f the rent  exceeds the upper lim its, the rent  

will be paid in full for six m onths but  the person ent it led to aid is obliged to reduce the 

excessive costs. Here I  used a table of the upper rent  lim its provided by State Capital 

Munich 22

 

 which describes m axim um  am ount  of rent  that  people can receive depending 

on the num ber of household m em bers, apartm ent  size and building age classes. All 

includes addit ional costs such as heat ing and warm  water to am ount  of m onthly rent . For 

sim plicit y, the m axim um  lim it  was chosen in housing support  calculat ion as m ore than 50 

percent  of actual am ount  of rent  and heat ing costs in data are m issing. The upper lim its 

used in calculat ion are shown in the < Table 3> .  

 

 

 

 

                                           
22 ht tp: / / www.auslaenderbeirat -m uenchen.de/ publi/ hartz/ Hartz_englisch.pdf 
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< Table 4 >  Upper  rent  lim its in ca lculat ion 2 3

 

 

Upper rent  lim its24 

Num ber 

of 

persons 

Apartm ent  

size 
Max. m2 price 

Upper rent  lim it  

including heat ing and 

warm  water 
1 20~ 45 13.50 429.50 

2 35~ 60 12.40 644.30 

3 50~ 75 11.30 760.80 

4 65~ 90 10.80 837.50 

5 80~ 100 10.80 907.30 

6 95~ 110 11.00 1,012.00 

7 110~ 135 10.23 1,063.49 

 

 

 

 

 

 

 

For people who reside in their own property the interest  due is taken over in cases of 

neediness in addit ion to the actual charges such as council tax, refuse charges or cold 

water. The repaym ent  installm ents are not  taken over 25

 

. The am ount  of benefit  is topped 

up at  certain threshold so as not  to provide excessive benefit s. However, the support  for  

hom eowners is not  clearly described in regulat ion and it  is largely at  the discret ion of the 

SA agency. Thus, here I  replaced hom e owner ’s housing support  with upper lim its for  

tenants from  the above table. Finally, basic household need is generated by sum m ing up 

total standard benefit s in household and housing support s.   

Unem ploym ent  assistance  

 

I n the second step, unem ploym ent  assistance (UA)  before reform  is calculated. As UA is 

calculated based on individual earnings, m onthly individual net  incom e variable was used. 

I n this research, earnings unt il 4 years back were t raced in case of the absence of 

incom e data. I n case incom e is not  t ractable at  all even after considering past  waves, the 

observat ion was dropped out  of the sam ple.  

 

Benefit  am ount  before reform   

 

As the third step, the expected benefit  that  people would receive will be determ ined. 

Before reform , the social m inim um  benefit  from  step 1)  and UA benefit  from  step 2)  was 

com pared, and the highest  benefit s will be assigned to each person. I t  is based on the 

assum pt ion that  all people whose calculated UA is below SA will claim  the gap to local 

authority to m axim ize their available incom e sources. After reform , however, only 

benefit s from  1)  will be provided to claim ers as earning- related benefit  is not  available 

                                           
23  This upper rent  lim its vary according to the state and years reflect ing inflat ion. This table 

possibly underreport  upper lim it  given this table was m ade in 2002. However, rent  lim it  guideline is 

not  clearly open to public and given it s calculat ion applies to everyone equally, adopt ing this lim it  

equally over t im e and through states is not  problem at ic. To m it igate this drawback, state dum m ies 

and t im e dum m ies are properly added as cont rol variables.   
24 I f the rent  exceeds the upper rent  lim its, the rent  will be paid in full for six m onths. The person 

ent it led to aid is obliged to reduce the excessive costs, e.g. through sub- tenancy. He can use the 

help of the working group for this.  
25Quest ions and Answers on Hartz IV in Munich (2004)   

<  Source:  Quest ions and Answers on Hartz IV in Munich 2004, The am ount  of 

housing costs are sub-divided according to building age class. Due to the lack 

of inform at ion on building class in data, I  sim ply took the highest  amount . 

Upper lim its of hosing support  here are the sum  of pure rent , addit ional costs, 

heat ing and warm  water.>   
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anym ore.  

 

Means- test  on assets  

 

I n final step, the eligibilit y rule is applied. Not  like cont r ibut ion-based unem ploym ent  

benefit  I  (UB I ) , people cannot  claim  unem ploym ent  benefit  I I  when other sources of 

incom e is available. Household wealth and incom e of spouse are m ainly considered here 

as the “other source of incom e”.  

 

First , to be eligible for benefit s, assets have to be used up to certain levels. Counted as 

wealth or assets is generally all kinds of property which belongs to the household 

m em bers and which could be exploited econom ically. 200 Euro per year of life are 

protected and total a m inimum  of 4,100 Euro to a m axim um  of 13,000 Euro per 

em ployable person can be protected considering individual cases. Exam ples of assets are 

cash m oney, savings such as securit ies, building savings, house and property as well as 

personal property. The self-used appropriate resident ial property as well as a reasonable 

car are not  included in the assets and m aybe kept . From  survey in year 2002, I  

considered net  financial wealth for  wealth check, and if this am ount  exceeds the allowed 

exem pt  am ount  then classified them  as ineligible households.  

 

The am ount  of protected life insurance was m ore or less sam e to am ount  addressed 

above, thus life insurance m ust  always be used up if the repurchase price exceeds the 

abovem ent ioned asset  lim its. The life insurance can be protected as an old age pension 

schem e within this asset  allowance if the ut ilizat ion of the life insurance before going into 

ret irem ent  is cont ractually excluded by a rest r ict ion not ice.  

 

This protect ion lim it  of life insurance is known to be m ore generous com pared to 

previous system . Before the reform  cam e into effect ,  the life insurance was only 

protected up to a lim it  of 1,279 Euro. However, in pract ice, it  seem s that  life insurance is 

flexibly exem pt  from  eligibilit y criteria. For exam ple, in case of hardship the life 

insurance rem ained protected, and people in need are able t o claim  benefit s.  

This flexibilit y can be found in GSOEP data as well. When actual recipients of benefit  

system  are exam ined, the average life insurance that  they are holding in data is over 

8,000 Euro, and m axim um  value even reaches 15,000 Euro. Again, these eligibilit y 

checks are highly at  the discret ion of the SA agency, and results from  sim ulat ion are not  

able to be precise. I n previous researches, it  was found that  the gap in eligibilit y status 

defined from  sim ulat ion and actual data can be large, especially when asset  check was 

taken into account .  

 

For these reasons, I  did not  include life insurance in GSOEP data, and only considered 

net  financial assets for wealth checks. As this criterion m akes asset  check less rest r ict ive 

than actual eligibilit y rule, however, I  also reported the result  of est im at ion considering 

life insurance in eligibility criteria in sensit ivit y checks26

 

.  

Other’s incom e  

 

Though one’s financial status and labor m arket  status prove he is in need, one cannot  

claim  the benefit  if there exists third persons who are responsible for support  the needs 

unit  to which one is belonged. Concerning the definit ion of ‘the needs unit ’, §7I I I  SGB 

I I 27

                                           
26 The sensit ivit y of sim ulat ion m odel depending on how wealth and assets are taken into account  

is deeply discussed in Frick and Groh-Sam berg (2007) .  

 specifies who belongs to this group. I n general, every person living in the sam e 

27 Social code second book (Sozialgesetzbuch zweites Buch)   
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household is assum ed to be a part  of the needs unit  if the household budget ing is 

m anaged joint ly.  

 

I n this paper, I  only considered spouse’s incom e as third person’s incom e in defining 

eligibilit y status because it  is not  allowed to dist inguish and separate m ult iple needs 

units for  the sim ulat ion except  spouses in GSOEP. 28

 

. Therefore, if partner ’s current  

earning is enough to cover social m inim um  of household, I  regarded him  or her as an 

ineligible person for  benefit s. This can be valid if two assum pt ions hold -1)  Household 

head perceives spouse’s likelihood of unem ploym ent  rem ains unchanged throughout  

observed years.  Thus, household incom e uncertainty induced by spouse’s incom e 

uncertainty is not  in considerat ion. 2)  Spouse does not  leave his/ her works to be ent it led 

to benefit s.  

Result  of sim ulat ion 

 

Throughout  this process, we could sort  out  eligible and ineligible households in each year,  

and get  benefit  am ounts that  eligible households can expect  to receive. < Table 5>  

describes the result  of benefit  am ount  sim ulat ion for  people in final sam ple. From  the 

upper table, the average am ount  of benefit  was decreased after reform  from  1016 Euro 

per m onth to 870 Euro. Details of benefits by household type are also presented in the 

third colum n. As expected, benefit s of single households (HH Type 1)  were reduced 

m uch m ore than single with children households (HH Type 5) , as m ore dependent  

household m em bers like children will generate higher benefit  am ounts m aking the gap 

between UA and SA sm aller.  

 

Note that  direct  com parison between sim ulated am ount  and actual am ount  for coupled 

households is not  feasible, as their sim ulated benefit  is sm aller than sim ple sum s of 

standard rate of household m em bers. I t  is because spouse’s incom e was accounted for  in 

the calculat ion. Assum ing spouse’s em ploym ent  status rem ains unchanged, spouse or 

partner ’s current  incom e was deducted from  total benefit .  

I n both periods before and after reform , around 40 percent  people were ineligible for  

benefit  either because of them  holding higher assets above threshold or because of 

higher incom e of their spouses.  
 

 

 

 

 

 

 

 

                                           
28 Concerning life partners, irrespect ive of whether m arr ied or not , an affiliat ion to the needs unit  

is assum ed if the couple either has already lived together for m ore than one year of has a com m on 

child. But  not  every household m em ber has to be part  of the needs unit . Separate needs units are 

form ed for instance by children of the person in need who are older than 25 years but  st ill live in 

the sam e household, or who are younger but  already have own children. Generally the burden of 

proof if one is not  part  of the needs unit  rest  at  the person or households not  the local authorit y. I n 

pract ice, this entails that  not  every households needs to coincide with the actual needs unit  subject  

to the SGB I I  (Anne Karina Zim m er 2010) , again when it  com es to eligibilit y we face the difficult ies 

of sort ing out  due to the discret ion of SA agency.  
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< Table 5 >  Num ber of observat ions and m ean value of sim ulated benefits   

 

 
I neligible  Eligible 

#  of obs  #  of obs HH Type Am ount  of benefit  Mean 

Before 

reform  
2,265  3,211 

Type 1 785.27 

1016.48 

Type 2 676.54 

Type 3 843.86 

Type 4 868.58 

Type 5 1283.11 

After 

reform  
2,503  2,972 

Type 1 576.51 

870.66 

Type 2 532.57 

Type 3 580.24 

Type 4 535.47 

Type 5 1209.31 

Total 4,768  6,183   10,951 

 

 

 

 

The incent ive to reduce asset  or  working hours of spouses to be ent it led to benefit  was 

not  considered in est im at ion for  two reasons. 1)  When it  com es to eligibilit y rules 

regarding spouse’s incom e or wealth holding threshold, the reform  in 2005 barely went  

through changes in com parison to previous system . Rather, the asset  t hreshold after the 

reform  had slight ly increased. Life insurance and financial assets are m ore generously 

protected under the new system , and even keeping vehicle is also addit ionally allowed 

after  the reform . Given that  first  difference m ethod is used as a m ain tool, I  disregarded 

the concern above by assum ing potent ially unobservable factors, which m ake people 

m ore caut ious about  m anaging their assets-such as at t itude toward r isk, are t im e 

invariant .  

 

2)  Given the unem ploym ent  status is not  realized to working people in sam ple yet , it  is 

unlikely to be the case that  household heads reduce their assets, and spouses reduce 

their works to be ent it led for  the case that  they get  unem ployed which is unrealized and 

unpredictable even. Thus, behavioral changes regarding asset  accum ulat ion or spouses 

working at t itudes29

 

 in this context  are disregarded.  

However,  this paper adm its that  the fact  that  unem ploym ent  status is not  realized yet  

can obscure the argum ent  as people m ay not  change their at t itude at  all if they do not  

think their incom e st ream  and work status will be invariant  for long t im e. Thus, I  also 

reported the results from  est im at ion which cont rols unem ploym ent  r isk of household 

heads and spouses, which were est im ated from  probit  est im at ion 30

 

.  

                                           
29 Though this is not  the case here, Cullen and Gruber (1996)  have shown that  the labor supply of 

wives of unem ployed husband is st rongly negat ively correlated with unem ploym ent  benefit s.  
30 Age, incom e, educat ion, region, m arital status and the num ber of kids, gender and nat ionality 

were used in the probit  m odel. The result  is not  reported here.   

< Note:  household type 1~ 5 are indicated as below type 1:  Single without  kids, t ype 2:  

Couple without  kids, t ype3:  Couple with 1 kid, t ype4:  couple with 2 kids, t ype 5:  single with 

kids respect ively. Source:  From  own calculat ion using GSOEP>   
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< Table 6 >  Num ber of observat ions upon benefit  status  
 

 

Changes in benefit  The num ber of observat ions Proport ion 

I ncrease in benefit s 1,225 0.224 

Decrease in benefit s 1,982 0.362 

Unchanged 
Always ineligible 1,618 0.296 

 Rem ains sam e 650 0.119 

< Source:  From  own calculat ion using GSOEP>  

 

< Table 6>  shows the com posit ion of the sam ple by their different  benefit  status. This 

change is not  only derived by the reform  itself but  also affected by changes in household 

com posit ion and asset / incom e changes. That  explains the first  row in the table where 22 

percent  of observat ions actually receive m ore benefits after reform . I t  also im plies that  

36 percent  of people whose expected benefit  is decreased after reform  are not  solely 

affected by the reform . Note that  there are also people whose expected benefit  rem ains 

unchanged throughout  observat ion years. This is the case either they rem ains ineligible 

all the t im e or their calculated benefit  is always sam e. The lat ter can be possible if one’s 

household com posit ion, household incom e, asset  level and region did not  change over 

the years. I t  is unlikely t o be the case, but  alm ost  11 percent  of observat ion was 

categorized to this case.  

 

To check the validity of sim ulat ion, com parison between actual and simulated benefits for  

actual recipients is presented in < Figure 1> . I n my data, less than 7 percent  of total 

observat ions are shown to receive the benefit s (UA/ SA or UB I I 31

 

)  each year,  and m any 

am ong them  are not  report ing actual am ount  provided by local governm ent . Am ong the 

cases where benefit  am ount  was reported, som e case does not  seem  to be reliable, only 

report ing one digit  of benefit  am ount . I t  can be checked in < Figure 1> , which shows 

relat ively low am ount  of benefit  than simulated one before and after reform .  

Despite the lack of data for  com parison with sim ulated results, the average am ounts of 

benefit s from  actual recipients and sim ulat ion are quite close as shown in < Table 6> . 

This com parison is m ade only to people who reported posit ive am ount  of benefit s, and 

that  is why results from  sim ulat ion has larger standard deviat ion. The correlat ion 

coefficients between reported am ount  and sim ulated am ount  reached around 0.5. I t  

seem s quite m oderate but  could be higher up to 0.6 when only posit ive benefit  am ount  

from  sim ulat ion is used in calculat ion.  

 

I t  can be explained, in part , that  asset  threshold or household incom e threshold which 

agencies applied to in pract ice is by large at  discret ion. I n data, around 10 percent  of 

actual recipients were not  eligible in simulat ion due to their other source of incom e. I f 

this is the case where people underreport  their asset  or other incom es from  the third 

party who are in the need units, m oderate correlat ion and ineligible recipients in data 

can be som ewhat  explained.  

 

 

                                           
31 As recipients whose calculated unem ploym ent  assistance before reform  is below social m inim um  

can claim  their  ext ra benefit  –Social assistance-  to local agency separately, benefit  am ounts from  

two system s were sum m ed up in a case where recipients reported posit ive am ounts from  both 

benefit  system s. 
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< Figure 1 >  The Com parison betw een actual and sim ulated benefits    
 

 

 

 

 

 

 

< Table 7 >  The Com parison betw een actual and sim ulated benefits    

 

  The num ber 

of 

observat ion 

Mean 

(Std. Dev.)  
Min Max 

Correlat ion 

coefficient  

Before 

reform  

Actual 1,730 
1087.209 

(370.44)  
15 3,058 

0.4421 

Sim ulated 2,058 
1035.97 

(520.33)  
0 2,914 

After 

reform  

Actual 3,220 
1066.33 

(445.54)  
29 2,940 

0.5226 

Sim ulated 3,296 
1003.04 

(500.17)  
0 2,601 

 

 

 

 

As an alternat ive way of checking validity of simulat ion, som e research checks beta-error 

from  sim ulat ion concerning take-up benefit s. The term  “beta-error”  is coined in Frick 

(2007) ’s paper for  the first  t im e to the author ’s knowledge, which indicates the case of 

people who take up benefit s condit ional on their ineligible status. As eligibilit y status is 

assigned through sim ulat ion, the sizable presence of beta-error im plies failure of 

sim ulat ion to som e extent . I n Frick et  al. (2007) , they found the size of this error varies 

between 0.190-0.380 depending on the extent  of rest r ict ion they im pose on eligibilit y 

process. For exam ple, when rest r ict ive asset  check is applied, one is m ore likely to fall 

under ineligible cases, and it  increases the size of beta-errors. Autom at ically, this st r icter  

rest r ict ion decreases “eligible but  non take-up”  cases as it  decrease the pool of eligibilit y.  

 

< Note:  The upper panel shows the correlat ion between benefit s of 

actual recipients and sim ulated benefit s before reform . The bot tom 

panel shows the sam e com parison after reform >  

 

< Note:  Calculated only for actual recipients who reported posit ive benefit  am ounts to 

survey quest ionnaire.>   
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This increase of “ eligible but  non take-up”  cases also indicates m iscalculat ion. And this 

case m oves negat ively with the case of beta-error,  in a sort  of “ t rade-off”  relat ion. 

Nam ely, the increase (decrease)  of beta-error is linked to decrease ( increase)  of non 

take-up cases. Thus, com prom ising certain size of beta-error at  certain level is inevitable. 

The size of beta-error from  my sim ulat ion am ounts to 20.6 percent . I t  is som ewhat  

m oderate com pared to earlier findings. Reasons that  this sizable beta-error appears are 

like below.   

 

1)  Again, the appropriateness of asset  and incom e level is largely at  discret ion of local 

j ob-center.  2)  Possibly, people m ay m isreport  t heir asset  level to local agency different ly 

from  one that  they responded to SOEP surveys. This is plausible if one is at tem pt ing to 

exploit  benefit  system , which cannot  be reflected in sim ulat ion. 3)  People m ay m isreport  

the presence of fam ily m em bers who are belonged to the ‘needs unit ’. Every person 

living in the sam e household is assum ed to be part  of the needs unit  if the household 

budget ing is m anaged joint ly 32

 

.  

So far, it  is not  referred explicit ly as typical household type categorized in SOEP is m ost ly 

consistent  with needs unit . There are som e cases where separate needs units are form ed 

by children who are older than 25 years but  st ill live in the sam e household, or who are 

younger but  already have their own children. However, this case is very rare, and they 

are also counted as needs unit  in my case because they are “children”  anyhow even 

though they are not  classified in sam e needs unit  according to the social assistance law. 

As the burden of proof regarding needs unit  is on household, not  on local agency, it  is 

also very likely that  people m ay report  their fam ily m em bers in household as “different ”  

needs unit  to be eligible for benefit s. Those cases are not  able t o be taken into account .  

 

5)  Sensit ivit y checks  

 

Adding to the Tobit  m odel as an extension, four robustness checks are im plem ented to 

m ake sure the findings of est im at ion. First , I  consider the case where household head’s 

spouse is also unem ployed in m odel (1) . I n this case, household head is m ore likely to 

be eligible, and benefit s they can expect  t o receive increases. Although it  is unlikely that  

household head and spouse becom e unem ployed at  the sam e t im e, it  is m eaningful to 

com pare with the result  of base est im at ion in that  assum pt ion m ade in base case is also 

too rest r ict ive-  spouse’s unem ploym ent  status is not  affected or changed throughout  

observat ion years.  

 

Second, unem ploym ent  r isk of spouses is considered by adding it  as a covariate to base 

m odel. This check com es from  the concern that  spouse’s j ob stabilit y would also affect  t o 

household’s saving behavior.  Spouse’s unem ploym ent  r isk was proxied from  the 

est im ated probabilit y from  probit  m odel. I ncluded variables in probit  m odel are 

household com posit ion, educat ion, region and nat ionalit y of spouse. The result  is not  

reported here.   

 

Third, life insurance was taken into account  for eligibilit y status. When this criterion is 

applied, the num ber of eligible households is substant ially reduced. Around 1,800 

observat ions becom e ineligible, and m ean and variance of calculated benefit s decreases 

due to this st r icter criter ion.  

 

And at  last , Heckm an two-stage m odel was im plem ented from  the concern that  using 

only the em ployed in est im at ion m ay induce select ion bias due to the presence of 

                                           
32 

Anna K. Zim m er (2010) 
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unobservable characterist ics of individuals, which is both associated with em ploym ent  

status and with the saving behavior.  I f that  is the case, the result  without  considering 

this factor can lead to a false at t r ibut ion of causalit y.  

 

Let ’s say em ploym ent  status follow a basic select ion equat ion:  

 
emp∗ = 𝐴𝑖α+ 𝑢𝑖 

 

, where 𝑒𝑚𝑝 = 1 𝑖𝑓 emp∗ > 0, 𝑒𝑚𝑝 = 0 𝑖𝑓 emp∗ ≤ 0.  

 

I n the first  step of Heckm an’s procedure, probit  m odel includes variables which are used 

in outcom e equat ion, and also added occupat ion variables for ident ificat ion. By including 

est im ated inversed Mill’s rat io in outcom e equat ion, it  is expected to adjust  potent ial 

select ion bias. When we sim ply m odify outcom e equat ion as 𝑆𝑖𝑡 = 𝛽𝑋𝑖𝑡 + 𝑒𝑖𝑡 , condit ional 

expectat ion can be writ ten as,  

 

E[𝑆𝑖𝑡|𝑜𝑛𝑙𝑦 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑]=  𝐸[𝛽𝑋𝑖𝑡 + 𝑒𝑖𝑡|𝐴𝑖α+ 𝑢𝑖 > 0]=  𝛽𝑋𝑖𝑡 + 𝐸[𝑒𝑖𝑡|𝑢𝑖 > −𝐴𝑖α] 

 

and it  gives a biased result  when there is a correlat ion between 𝑒𝑖𝑡 and 𝑢𝑖. We handle 

this select ion bias issue by adding inversed Mill’s rat io which is calculated from  the first  

step. Note that  this m odel assum es ui  and ei  are independent  of t he explanatory  

variables with m ean zero, and ui~N(0,1) , which is st r ict  and sensit ive to m odel 

specificat ion. For this reason, it  is adopted here m ainly to test  the presence of select ivit y 

bias. 

  
 

4.  Results  

 

1) Basic results 

 

Basic results of first  difference and random  effect  Tobit  m odel are respect ively shown in 

< Table 8> . Note that  gender variable is dropped out  from  first  difference m odel as it  is 

t im e invariant . Marginal effect  is reported in Tobit  m odel33

 

. Though m ain variables show 

expected signs in both est im at ion, Tobit  m odel, which m odels the underlying propensity 

to have posit ive savings, resulted in slight ly larger and m ore significant  coefficients than 

associated coefficients in the first  difference m odel.  

I n both cases, it  is found that  household saving rate increases with household incom e 

and net  financial assets, indicat ing households with m ore financial resource are able t o 

save m ore when other condit ions are equal. The effect  of spouse’s incom e is negat ive 

and significant  only in Tobit  m odel. As noted earlier, spouse’s incom e is accounted for  in 

the m odel as 1)  it  was the variable used in calculat ion of benefit s and 2)  it  is likely to 

have an effect  on saving behavior as one can take spouse’s incom e as alternat ive incom e 

source in case of her/ his being unem ployed. 

 

Whereas the num ber of kids in household has no significant  influence on household 

saving rate, the presence of kids in any age range affect s t o household saving rate 

negat ively in Tobit  m odel. Having kids aged over 19 showed a significant  effect  in first  

                                           

33 
∂E[y|x,y>0]  ∂x  = β⋅Φ(x ′β/σ)   m arginal effects, at  the m eans of independent  variables. I t  is chosen 

am ong other m arginal effects regarding Tobit  m odel as we are interested in the expected value of 

saving rate condit ional on saving being in the uncensored region.    
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difference m odel and its size was larger than other age groups of kids in Tobit  est im at ion.  

 

< Table 8 >  Basic regression results  

 

 ( 1 )  ( 2 )  

VARI ABLES First  Difference Tobit  Model 

Benefit s  -0.0124*** -0.0207*** 

 (0.00256) (0.00129) 

HH incom e 0.0155*** 0.0113*** 

 (0.00115) (0.000431) 

Spouse’s incom e 3.56e-05 -0.00313*** 

 (0.00140) (0.000655) 

Num ber of Kids 0.000575 -0.000790 

 (0.00596) (0.00341) 

kids0_14 -0.00828 -0.00785** 

 (0.00653) (0.00358) 

kids15_18 -0.00266 -0.00647** 

 (0.00526) (0.00289) 

kids19_ -0.00899*** -0.00881*** 

 (0.00243) (0.00112) 

Couple -0.00489 0.000686 

 (0.00477) (0.00176) 

Region (west= 1)  0.00640 -0.00476*** 

 (0.0122) (0.00172) 

Nat ionalit y ( foreign= 1) 0.0301 -0.00571** 

 (0.0186) (0.00286) 

Gender ( fem ale= 1)   -0.00451*** 

  (0.00152) 

House rent  ( tenants= 1)  0.0277*** -0.00186 

 (0.00449) (0.00157) 

Yrs in educat ion 0.00791*** 0.00157*** 

 (0.00210) (0.000235) 

Age -0.000476 -0.000352*** 

 (0.000307) (7.57e-05) 

Net  financial asset  0.00794*** 0.00876*** 

 (0.00156) (0.000790) 

Constant  -0.0431  

 (0.0299)  

Observat ions 10,909 10,909 

R-squared 0.050  

Num ber of pid 5,467 5,467 

 

 

 

Though there is no significant  effect  of region, nat ionalit y and gender in the first  

difference m odel, Tobit  m odel showed that  all of these variables have significant  relat ion 

with m ore savings. According to colum n (2) , people in West  and without  Germ an 

nat ionalit y save less than their counterparts, and wom en tend to save less than m en.  

People with m ore years in educat ion save m ore in both Tobit  and first  difference m odel, 

and the effect  of age showed a significant  and negat ive sign only in Tobit  est im at ion.  

 

The benefit  am ount , which is a m ain interest  in this paper and listed in the first  row of 

the table, showed highly significant ly negat ive relat ion with household saving rate. 

According to the result  from  first  difference m odel, increase (decrease)  in benefit  am ount  

by one unit  lowers ( increases)  the saving rate by around 1.2 percent  point . Though 

<Note> Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Bootstrap 

standard errors are calculated in Tobit model. Benefit amount, household income, 

spouse’s income and net financial assets are all normalized by 1,000 in regression.  
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benefit  am ount  was norm alized by dividing it  by 1000, given that  the average saving 

rate of households is around 8 percent ,  this finding is not  t r ivial. Depending on 

specificat ion applied ( including following < Table 9> ) , t he range of coefficient  increase up 

to around 2 percent  point . As pointed out  in the previous sect ion, this im plies the 

approxim at ion to the “ Crowd-out ”  of savings driven by benefit  changes by reform . The 

result  of Tobit  est im at ion gives sim ilar im plicat ion with slight ly larger size of coefficient , 

which is also significant  at  1 percent  level. I t  indicates changes in household saving rate 

by 2 percent  point  in response to one unit  changes of benefit  am ounts34

  

.   

2) Sensit ivit y checks  

 

< Table 9>  reports the result  of sensit ivit y checks. The first  colum n (1)  is the result  of 

est im at ion which assum es the case where both household head and spouse becom e 

unem ployed. (2)  is sam e as base est im at ion except  it  adds spouse’s unem ploym ent  r isk 

as a covariate in the m odel. (3)  is case which take life insurance into account  in eligibilit y 

status. The cases (1) - (3)  were also est im ated by FD ( first  difference)  and Tobit  (Random  

effect  Tobit  m odel)  respect ively. Note that  only m ain variables are select ively presented 

in table.  

 

Overall, especially for the m ain variable “benefit ”, the results from  sensit ivit y checks had 

lit t le changes com pared to the result  from  base m odel. The effects of household incom e, 

net  financial asset  and years in educat ion on household saving rate rem ain st ill st rong. 

Spouse’s incom e is significant  and negat ively correlated with household saving rate only 

in Tobit  est im at ion. Age variable shows negat ive relat ion with household saving rate as 

found in base est im at ion, though it s size is very sm all.  

 

Notably, the effect  of benefit  am ount  seem s quite stable through (1) - (3) . Coefficient  of 

case (1)  is slight ly sm aller than that  of base m odel. I n est im at ion (1) , people are m ore 

likely to be eligible and benefit  am ount  is higher than previous case if other condit ions 

are equal. One possible explanat ion can be that  crowd-out  effects or saving behavior 

induced by changes in unem ploym ent  benefit  can be m it igated when people face larger 

incom e risks due to spouse’s unem ploym ent .   

 

Est im at ion (2)  is the case which accounts for  spouse’s unem ploym ent  r isk in the m odel. 

Unem ploym ent  r isk is calculated from  probit  m odel, including variables described in 

previous sect ion. I t s effect  on household saving rate is significant  only in Tobit  m odel as 

shown below. I t  gives an expected posit ive sign, indicat ing higher unem ploym ent  r isk of 

spouse lead to m ore savings of household. Est im ated coefficient  of benefit  variables are 

close to those of base m odel. 

 

Est im at ion (3)  includes life- insurance in m eans- test  process. As inclusion of life-

insurance m akes m eans- test  st r icter, m any observat ions becom e ineligible and get  zero 

benefit  here. The result  is only notably changed in first  different  m odel, becom ing 

sm aller than base case by a half. Now, those who st ill rem ain in the eligible group have 

lower m ean saving rate, incom e and asset  level than those of the eligible group in base 

m odel because of the change in com posit ion of eligible/ ineligible groups in analysis. I t  

im plies analysis without  considering life insurance m ay overest im ate crowd-out  effect  on 

private savings. As noted earlier, interpretat ion of colum n (3)  rem ains incom plete due to 

the large discret ion of SA agency. However, I  could consistent ly verify that  the effect  of 

unem ploym ent  benefit  is negat ively related to household saving rate.  

                                           
34 Rho value was 0.45, which im plies that  panel est im ator is different  from  the pooled est im ator 

and considering panel st ructure is im portant  in est imat ion. A likelihood- rat io test  of this rejects the 

null hypothesis, which is not  reported here.  
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< Table 9 >  Results of Robustness Checks   

 

 (1)  (2) (3) (4) 

VARI ABLES FD Tobit  FD Tobit  FD Tobit  Heckm an  

        

Benefit  -0.0106*** -0.0159*** -0.0101** -0.0193*** -0.00683*** -0.0193*** -0.0158** 

 (0.00188) (0.000944) (0.00448) (0.00202) (0.00257) (0.00135) (00325) 

HH income 0.0156*** 0.0112*** 0.0188*** 0.0116*** 0.0156*** 0.0110*** 0.0145*** 

 (0.00115) (0.000430) (0.00172) (0.000586) (0.00115) (0.000435) (0.00092) 

Spouse’s income 0.00139 0.000623 -0.00273 -0.00347*** -2.22e-05 -0.00175*** -0.00092 

 (0.00130) (0.000612) (0.00189) (0.000800) (0.00135) (0.000631) (0.00129) 

Yrs in education 0.00787*** 0.00151*** 0.00817*** 0.00128*** 0.00794*** 0.00160*** 0.00162*** 

 (0.00210) (0.000234) (0.00315) (0.000301) (0.00210) (0.000236) (0.00042) 

Age -0.000721** -0.000449*** -0.000302 -0.000382*** -0.000281 -0.000344*** -0.00024 

 (0.000315) (7.55e-05) (0.000458) (0.000104) (0.000305) (7.59e-05) (0.00015) 

Net fin asset  0.00743*** 0.00844*** 0.0142*** 0.0113*** 0.00853*** 0.00979*** 0.0504*** 

 (0.00156) (0.000777) (0.00218) (0.00125) (0.00155) (0.000812) (0.00318) 

Unemp risk   0.0411 0.0605**    

   (0.0717) (0.0287)    

Lambda        -0.0203** 

       (0.0069) 

Number of pid 5,467  4,105  5,467  6866 

 

 

 

 

 

 

<Note> Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. (1) is the case where both household head and spouse get unemployed, (2) includes spouse’s 

unemployment risks estimated from probit model (3) considers life insurance in eligibility (4) is Heckman correction model, which considers selection on 

employment status in base model. FD is short for first difference model and Tobit indicates Panel Tobit random effects model in (1), (2), (3) respectively. Marginal 

effect is reported in Tobit model. Only the result of outcome model is reported in (4) Heckman model. All specification includes fully variables used in base model. 

Only crucial variables are selected here.  
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This conclusion is reassured in specificat ion (4) . Here, only the outcom e est im at ion of 

Heckm an m odel is presented in the table. Again, m ain results and m ain covariates 

showed consistent  effects we have verified so far. The size of the effect  is m oderate, 

falling in range between 0.0101 (m inimum  from  (2) )  and 0.0207 (m axim um  from  base 

m odel) . Notably, the coefficient  of inversed Mills’ rat io is significant  and gives a negat ive 

sign. I t  indicates that  unobservable factors which we concerned are negat ively correlated 

with one another. I t  gives an im plicat ion that  those who select  them selves into 

em ploym ent  t end to save less than a random  drawing from  the populat ion with a 

com parable set  of characterist ics.  

 

Although applicat ion of Heckm an two-stage here can face crit icism  in a sense that  the 

select ion equat ion is form ulated alternat ively, repeated est im at ion consistent ly resulted 

in 1)  Presence of select ion and 2)  m oderate size of the effect  of benefit  am ount , 

significant  at  1 percent  level. Following Mckinnon( reference) ,  I  took this result  as 

another support ive evidence of consistent  presence of precaut ionary.  
  

5.  Conclusion  
 

As noted earlier, the em pirical tests of t he precaut ionary saving have produced 

som ewhat  m ixed results.  I n this paper, I  use the exogenous variat ion of incom e risk 

across individuals, which is induced by the reform  on unem ploym ent  benefit  I I  in 

Germ any, to test  for  the precaut ionary m ot ive in saving behavior.  

 

Through various specificat ions, varying upon different  assum pt ions, this paper verified 

the presence of precaut ionary savings consistent ly, indicat ing that  people in em ploym ent  

increases their household savings to household incom e in response to changes in 

am ount  of unem ploym ent  benefit  I I  induced by reform  in 2005.  

 

However, the m agnitude of the effect  is quite m oderate according to the findings here. 

For exam ple, for  a household head whose household incom e is 5,000 Euros per m onth, 

increases of benefit  amount  by 1000 Euros per m onth leads to the decrease in saving 

am ount  by less than 100 Euros (5,000*  2 percent )  when the est im ate coefficient  of 

benefit  am ount  from  Tobit  est im at ion in base m odel is applied
35

 

. However, given that  

m onthly saving rate is used as a dependent  variable and unem ploym ent  benefit  I I  does 

not  apply to every persons universally like public pension system , this research put  

em phasis on the st rong presence of precaut ionary m ot ive which is ident ified by the Hartz 

IV reform  in 2005.  

Despite of the at tem pts to m ake benefit  calculat ion as precisely as possible, this paper 

adm its that  m easurem ent  errors can be present  and sizeable in pract ice as claim ers m ay 

often m isreport  their assets, incom e and presence of the third person who belongs to the 

sam e needs unit . Also, in a perspect ive governm ent  agency, the evaluat ion of one’s 

eligibilit y and calculat ion can be at  their discret ion to som e extent .  

 

Despite this drawbacks, from  the consistent  findings which show m oderate changes in 

saving rate of Households, this paper concludes Germ an households perceive the benefit  

changes by the reform  as increases of their incom e risk and prepare them selves by 

                                           
35  Feldstein(1974)  uses aggregate t im e series data from  U.S and reported crowd-out  effect  

ranging from  -30~ -50 per dollar of pension benefit s depending on the specificat ion. Michael Hurd, 

Pierr-Carl Michaud and Susann Rohwedder(2009)  found evidence of the effect  of public pensions 

on accum ulated financial assets ranging from  23 to 44 cent  for every addit ional dollar of public 

pension wealth.   
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increasing m onthly households saving. This is quite surprising given that  the effect  of 

Hartz IV reform  on job- taking incent ives to the unem ployed has been cont roversial 

according to previous researches
36

 

. Does it  im ply that  people in em ploym ent  are m ore 

caut iously preparing against  their incom e uncertainty and financial pressure? And once it  

is realized by being in unem ploym ent ,  does Hartz IV not  drive them  to get  out  of so-

called welfare t rap? Leaving m any following quest ions behind for  future researches, this 

paper m akes a conclusion that  Hartz IV reform , at  least  for  people in em ploym ent ,  

accords with the policy goal, in a sense that  people do not  perceive it  as a safety-net  and 

take m ore financial responsibilit y at  household level.  
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