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Preface

“The strongest principle of growth lies in humarode.”
- George Eliot

In Germany, neither economic growth nor the inaaaspopulation is sufficient to maintain
social security systems as we know them. On thehand this is why parts of this system are
being privatized, e.g. the market for private seppntary long-term care (SLTC) insurance.
On the other hand this lack of growth is the mogtartant reason behind governmental sub-
sidy programs to incentivize the population to tzgheir own businesses. Both processes are
subject to individual decisions: Do people resptmthe incentives they are given? Do they
enrol in new privatized markets? Why is demandermarket for private SLTC insurance so
small?

Demand and Decision — this dissertation consisthi@e self-contained chapters that treat
empirical studies about demand and individual decss They all have their own introduction
and references and can be read independently bfcther.

The three studies cover the subjects of demanddeai$ion in several ways: The first two
studies treat the same market and cover the samandkissues while the second and the

third study are based on the Mikrozensus Pandh, &malyzing individual decisions.

Chapters one and two both treat the German maokedupplementary long-term care insur-
ance: Since 1995, everybody in Germany has autoafigtbeen insured in compulsory long-
term care (LTC) insurance. This insurance has loesigned to cover basic risk — not as full
cost coverage. Even though supplementary LTC (SLim§})rance offers additional coverage
for the LTC risk on an individual basis only fewweaan SLTC policy. Therefore the first two
chapters concentrate on the factors which causdawi demand — and on the individual deci-

sions of the customers behind demand.

The first chapter asks how products and suppliethe rising market for private supplemen-
tary LTC insurance in Germany can be characterigeglthere any imperfections in competi-
tion? Should the government intervene? In ordaan®wer these questions | collected a data
set of German insurers and the contracts they.d@f&sed on this data set | run a hedonic re-
gression on the insurance offers with the insurgumme as the dependent variable and several

! Eliot (1876): p. 422 (see reference section optdral).
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independent variables such as individual charatiesi like gender and age and contract-
specific factors like standard waiting times angimants for informal care.

Customer characteristics and contract options adtcau 94% of the price variation in con-
tracts. Premium differences are very high as welsearch costs. As the market is far from
perfect competition, a governmental objective stidué to increase demand and to enhance
competition. Therefore, the government should mfonore about the limited cost coverage
in compulsory LTC insurance, about individual pbggies to increase coverage and about

the role of the SLTC insurance in pending reformthe LTC insurance market.

While the first part concentrated on a comparisbmsurance contracts in the German mar-
ket, the second chapter starts with the individigaision of an insurance customer. Who en-
rols in the market? Answers are given based onoditPregression for insurance demand.
While age, sex, income and family characteristresfaund to influence the decision whether
to buy an SLTC insurance policy, health variablas not be shown to have a significant in-
fluence on the decision. In the main part of thaptér | explore supply side failures as a pos-
sible reason for the limited size of the market.sMmarket imperfections result in elevated
price and / or “quantity rationing”, i.e. contracts thit not cover the whole risk. However, |
can rule out quantity rationing because in Germangtomers can freely choose the extent of
coverage in their SLTC contract and quantity ratigns just not possible. Therefore, concen-
trating on insurance prices, | compare the expegptedent discounted values of lifelong pre-
mium and benefit payments to analyze premiums énnttarket — and to find out whether
prices are indeed elevated. In order to computee¥pected values in the model | estimate
probabilities for one-year transitions into and obtLTC. After running an Ordered Probit
regression on data from the Mikrozensus Panel 1988 | take the predicted probabilities
between the five states — health, care levelst@reand three, and death — to compute transi-
tion probabilities from any period to any period.drder to do so, | use Markov chains. The
resulting probabilities are consistent with exigtstudies about the LTC risk, mortality rates
and their differences for both sexes. Finally, lcakate the expected discounted values by
using actual benefit payments and premiums fromitlarance offers | collected for the
study in the first chapter.

Premiums are shown to be very elevated, even whgaus forms of insurer costs are taken
into consideration. These high prices can have thragin in supply side failures in the mar-

ket, especially asymmetric information, imperfeainpetition and high transaction costs.

2 See Brown and Finkelstein (2007) in the referesemion of chapter 2.
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The main link between the second and the third telnap the recently published Mikrozensus
Panel. Being based on the next version, the Mikrszge Panel 2001-2004, this third study
concentrates on decision, analyzing the factorghvinfluence the individual decision to be-
come self-employed.

As all new enterprises can help create jobs andatmate social security systems new firm
formation is the basis for growth and competitiv@nef an economy. This is why the German
government created a number of subsidies to sufyore entrepreneurs, one of them being
the “Existenzgruendungszuschuss” in 2003, a fixedtily amount designed to help unem-
ployed persons to switch into self-employment.

The sizeable amount of public spending on suppatems for new firms creates a large in-
terest in identifying the factors which influendeetindividual decision to become self-
employed. The reason is that beside the possilddityvaluate existing political instruments
this analysis can also help design incentivesuturé new entrepreneurs.

This third chapter has two goals: after analyshmgihfluence of microeconomic variables on
the individual decision, | hold this influence ctarst and assess the effect of the introduction
of the “Existenzgruendungszuschuss” in 2003. Ireotd account for unobserved individual
heterogeneity in the analysis of the influencingtdes, | estimate a Chamberlain’s Random
Effects Probit model. In this approach the corretabf the individual effect with the regres-
sors is represented by adding the individual meétise variables to the equation.

Generally, male, unemployed or inactive personshosvn to be more likely to become self-
employed than others. The decision is not signitilyeaffected by personal wealth. Besides, a
high household income has a positive effect onpitedability of becoming self-employed
while a high personal income decreases it. Conegrthie influence of the EGZ, unemployed
persons are — ceteris paribus — significantly ni@ety to become self-employed in 2003 than
in the years before: governmental incentives seewotk.

Still, KW (2008) showed that the businesses ofvignesly unemployed persons tend to be
less successful than those of the employ&tis is why the government should encourage
especially employed and well educated personstar eelf-employment — and reconsider the

economic contribution of previously unemployed reawirepreneurs.

% See KfW (2008) in the reference section of chapter
VIl



1 Private Supplementary Long-Term Care Insurance

in Germany: Characterization of a rising Market




1.1 Introduction

Since 1995, everybody in Germany is automaticalsured in compulsory long-term care
(LTC) insurance. To cover the costs, employees havpay 0.85% of their income plus
0.25% if they are childless. The insurance has lbesigned to cover basic risk — not full cost
coveragé’. Social LTC insurance is mandatory for every Germitinen holding public health
insurance. Persons holding private health insurane®bliged to insure their LTC risk with a
private LTC insurance policy.

According to social insurance law a nursing caskefmed as a person who, caused by physi-
cal, intellectual or mental disease or disabilitgeds a substantial provision of nursing care
and assistance with her activities of daily livigPOL’s). Based on daily duration and type of
assistance, e.g. nutrition, personal hygiene orilitygkthree care levels and a hardship case

are defined as shown in Table 1.1:

Care Level 1 Care Level 2 Care Level 3 Hardship Case
Assistance = 1.5 hrs/ day = 3 hrs/day = 5 hrs/ day >> 5 hrs / day
Basic Care (as
part of assistance = 0.75 hrs / day = 2 hrs/ day = 4 hrs/ day >> 4 hrs / day
time)

Table 1.1: Care Level Definitions

A person can only be assigned to a care level sffteror her legal representative has applied
for the LTC benefits. The official medical servickthe German health insurances will then
send an agent to the person’s home to assess thenaof assistance the nursing case needs
and to decide about her care level. Benefit payséepend on the care level and on the char-
acteristics of the care giver — see Table 1.2 &baits.

Care Level
Type of Care 1 2 3 Hardship
At Home (Choice between two options, Professional Help 384 921 1,432 1,918
combinations possible) Daily Allowance for informal helper 205 410 665
Nursing Home Professional Help 1,023 1,279 1,432 684,

Table 1.2: LTC Payments in €

Today these benefits cover about 53% of the camtglp in nursing homes have to face. In

1999, it was 58%.As benefits are not adapted to inflation the mmlerage of risk has de-

* Bundesministerium fiir Gesundheit (2007b), p. 7.

® Bundesministerium fiir Gesundheit (2007b), p. 15.

® Bundesministerium fiir Gesundheit (2007a), p. 4.

’ Statistisches Bundesamt (2007), p. 15; Bundestaiisn fiir Gesundheit (2007a), p.5; Statistischesd@s-
amt (2001), p. 13.



creased since the introduction of the Social LT€urance. Due to the demographic structure
the number of elder people in the country and thesnumber of people in LTC will increase
rapidly within the next 40 yearsAs a consequence the funds available per nursisg will

be reduced. Supplementary LTC (SLTC) insurancecggslioffer additional coverage for the

LTC risk on an individual basis.

Insurance companies offer two types of SLTC inscegoolicies: the first type — “Pflegekos-

tenversicherung” / care cost insurance — coversesainthe actual costs that arise in LTC and
that are not already covered by the compulsory lifigtirance. The second type — “Pflege-
tagegeldversicherung” / daily allowance insuranckefines a fixed amount of money as daily
allowance which is paid in the case of LTC. Thisurance is more flexible and thus more

popular as benefits can also be used to pay retatitho take care of the insured person.

In this study | analyze the market for SLTC inswe&nComparing LTC institutionalization
across several countries, | range the German syistem international context. To facilitate
understanding of premium calculation, | give anrgiev on general health insurance calcu-
lation rules in Germany.

In the main part of the paper | characterize then@@ market for SLTC insurance. After a
short presentation of recent numbers of the mdraealyze the cost of SLTC insurance poli-
cies based on insurance offers | collected fromagbe insurance companies in Germany.
Descriptive statistics show that the market iseatmall with 800.000 insured persons. How-
ever, the market is growing fast with growth rate®enefit payments of up to 25% per year
to 14.9 million € in 2005.

Prices for insurance policies rise with the age smdoes the price variance in the market.

In order to compare premiums across contractsnteatrate on daily allowance insurance
policies. | run a hedonic regression on the insteasffers with the insurance price as the de-
pendent variable and several independent variabiels as individual characteristics like gen-
der and age and contract-specific factors likedstesh waiting times and payments for infor-

mal care. This analysis explains a large portiothefobserved variation in insurance premi-
ums (F=94%). It indicates that premiums rise exponentiaiith the age and that women pay

substantially more than men. Contracts that onlylnefits in care level three are shown to

be less expensive than contracts with additiongingats in other care levels.

8 Schulz et al. (2004), p. 66.



A further hedonic regression includes dummy vagalfbr the different companies that offer
insurance policies in the market whereas the mdeleeler is the reference company. Results
show that most of the companies offer cheaper aotstithan the market leader and that prices
— even accounting for different contract charastms — vary a lot in the market. The top ten
health insurance companies in the market are showe as expensive as the rest of the mar-
ket.

Since the market includes a total number of 26 conigs there is clearly no monopolistic
structure. Search costs are very high which shotssides the complex price structure — that
the market for private SLTC insurances is far frpenfect competition. The main policy im-
plication of the analysis is that the governmerdusth inform more about the limited cost
coverage in compulsory LTC insurance, about indigidpossibilities to increase coverage

and about the role of the SLTC insurance in pendiéfigrms of the LTC insurance market.

There is large literature on private LTC insuramoajnly regarding the United States. Market
size and market failure have been analyzed by BramehFinkelstein (2004) who look at the

supply side of the market or Finkelstein and Mc@#&2006) who develop a test for asymmet-
ric information in the American LTC market.

International comparison studies about LTC insueamarkets include OECD (2005) for a

general comparison between OECD countries and Gumcend Tapay (2004) who generally
analyze private health insurance markets and foougrivate SLTC insurance in some sec-
tions of their study.

In Germany, various publications describe mandalttdi@ insurance, its problems and possi-
ble solutions. Schulz et al (2004) predict utiliaatrates of LTC and find a dramatic increase
in the number of LTC cases. Hacker and Raffelhis¢B@04) point out that the current LTC

system substantially lacks sustainability and thasting ideas to reform the system will not
be able to solve the problem. However, no analysihe German market for private SLTC

insurance is known to the author.

1.2 International Comparison of Long-Term Care Systms

Most OECD members face the same demographic chyekebut programmes for LTC cov-
erage vary a lot across countries. Table 1.3 slerlected OECD countries and their LTC
financing. Most countries offer a combination ofkind benefits and cash payments for both

home care and institutional care. In all countegsept Korea, Japan and the US, LTC ser-



German system exist in some countries like Hungadapar.

vices are available to all age groups. Mostly ssxviare paid out of taxes; insurances as in the

Country Source of fund Type of benefits
Australia General Taxation In-kind and Cash
Austria General Taxation Cash

Canada General Taxation In-kind

Germany Insurance Contribution In-kind and Cash
Hungary General Taxation In-kind and Cash
Ireland Insurance Contribution In-kind

Japan Insurance Contribution and General Taxation In-kind
Korea General Taxation In-kind
Luxembourg Insurance Contribution In-kind and Cash
Mexico General Taxation In-kind
Netherlands Insurance Contribution In-kind and Cash
New Zealand General Taxation In-kind

Norway General Taxation In-kind

Poland General Taxation In-kind and Cash
Spain General Taxation In-kind

Sweden General Taxation In-kind
Switzerland Sickness / Old Age Insurance Funds and Generaltibaxa In-kind and Cash

United Kingdom

General Taxation

In-kind and Cash

United States Insurance Contribution and General Taxation In-kind

Table 1.3: Major public Programmes covering LTC in seécted OECD Countries, 200%

Country Total Expenditure Public Expenditure Private Expenditure
Australia 1.19 0.86 0.33
Austria n.a. 1.32 n.a.
Canada 1.23 0.99 0.24
Germany 1.35 0.95 0.4
Hungary <0.30 <0.20 <0.1
Ireland 0.62 0.52 0.1
Japan 0.83 0.76 0.07
Korea <0.30 <0.20 n.a.
Luxembourg n.a. 0.52 n.a.
Mexico <0.20 <0.10 <0.10
Netherlands 1.44 1.31 0.13
New Zealand 0.68 0.45 0.23
Norway 2.15 1.85 0.29
Poland 0.38 0.37 0
Spain 0.61 0.16 0.44
Sweden 2.89 2.74 0.14
Switzerland 1.54 n.a. n.a.
United Kingdom 1.37 0.89 0.48
United States 1.29 0.74 0.54
Average 1.25 0.99 0.24

Table 1.4: Public and private Expenditure on LTC as @ercentage of GDP. 2008

Total expenditure for LTC coverage also differsogsrcountries. Expenses range from 0.2%
to 3% of GDP — as seen in Table 1.4. In most cas)thowever, they are between 0.5% and
1.6% of GDP, Norway and Sweden being outliers atttp of the range. This table also
shows that differences in funding principles do alstays lead to differing expenditure out-

comes.

° For a more detailed overview, see OECD (2005)9p32.
19 OECD (2005), p. 22-24.
1 OECD (2005), p. 26.



Public expenditures are the most important soufdelT@ financing. However, compared to
other ageing-related expenditures such as pensiorgute health care they are relatively
low. In most countries private households have &kensubstantial co-payments or out-of-
pocket spending for care. In the future, suppleargnprivate insurance might thus play a
stronger role in LTC coverage.

Nevertheless, as Colombo and Tapay (2004) point spécialised private LTC insurance
markets are absent or very limited in most OECDntioes, even when no public coverage is
offered. Besides Germany, markets for supplemernisyrance have emerged in France, the
US and the UK. High premiums have kept demand enUWkK very low. French insurance
policies offer fixed monthly benefits just as ther@an daily allowance insurance while in
the US mostly occurring costs are reimbursed likéhe German care cost insurance.

1.3 General Rules for calculating Health Insuranc@®remiums in Germany**

Private SLTC insurance is considered a part optheate health insurance sector. This is why
the rules for the calculation of health insuranenpums also apply here. In the public sector
insurance companies are obliged to contract pessimdtomers whereas in the private sector
they can choose whom to insure and whom to exclBdeate insurance companies conduct
risk examinations before they allow a customeriga a contract.

Premiums are calculated following a benefits pptecithe expected present discounted value
(EPDV) of all future benefits has to equal the EP&MAII future premiums. The insurer col-
lects information about the customer’s age, genderent health status and sometimes addi-
tional risk factors like occupation and place dfidence to determine the net EPDV of bene-
fits. Future payments have to be discounted byte ma higher than 3.5%. For the gross
EPDV of benefits insurer costs and a security logdire added to the net amount. According
to 87 KalV (Kalkulationsverordnung, German law faremium calculation), the security
loading has to be higher than 5% of the gross premiurthermore, all additional charges
for costs and security have to be calculated seglgrao that they cover the corresponding
expected mean expenditures. Table 1.5 summarieggé&mium calculation process.

The calculation of premiums “follows the type okasance”, i.e. premiums are calculated
like assurance premiums; therefore the assuramssismptions are transferred to the SLTC
insurance: the current mortality rates and claimeuwnts per risk are valid throughout the
whole duration of the contract. Furthermore, absesfcnflation is assumed as well as cost-

12 5ee Milbrodt (2005) for a more detailed descriptio



neutral medical improvement and constant insurstscdnstead of the actually arising costs
in the case of LTC, which are random, expectedndaamounts per risk can be used for cal-
culation. As a result of these assumptions, premigam be held constant for the whole dura-

tion of the contract.

Premium Composition Premium Utilization
Risk Premium Benefits
+ Savings Premium Premium Reserves
= Net Premium
+ Security Loading Compensation of expenditures that exceed the astuar
assumptions, usually between 5% and 10%
+ Insurer Costs Acquisition costs, administrative costs, claimgleatent

costs

= Gross Premium

Table 1.5: Premium Compositiort®

Each cohort, i.e. each group of individuals of #ane age and gender is paying for them-
selves only, so that there is no spread of riskadxn the elder and the younger. As benefits
potentially rise with age, the cohorts have to auglate aging reserves. In the first phase of
the contract period, the build-up phase, they bsddings that they can use in the second

phase of the contract period, the withdrawal ph8se.Figure 1.1 for an illustration.

Ionetary Value

Risk premium

Premnum

Aoe

Buidd-up Phaze Withdrawal Phaze

Figure 1.1: Two Phases of the Contraét

13 According to Milbrodt (2005), p. 16.
4 Milbrodt (2005), p.15.



As the assurance assumptions are not quite reailisturance law allows for premium ad-
justments if circumstances change. In the SLTCrarste, such circumstances can be chang-
ing laws for compulsory LTC insurance or major ajesin mortality table¥ Adjustments
have to be confirmed by an independent actuarytlaey have to be based on premium ad-
justment clauses in the insurance contract.

Chapter 1.4 analyzes the currently available pei&itTC insurance premiums in the German
market based on customer characteristics and cbéatures as influencing factors.

1.4 The Market for Private Supplementary LTC Insurance

In Germany, we find different ways to insure thekrof becoming a nursing case in a health
insurance company. Private insurance companies wife kinds of insurance. The first type
is called “Pflegekostenversicherung” — care costiiance. It covers certain costs that arise in
LTC. This insurance is not very flexible and oftest recommendetf. As it pays only as the
need arises and depending on a lot of circumstaficesvery hard to model. Furthermore,
only 21% of the persons in private SLTC insuranztealy own this kind of insuranc®@.

This is why this study analyzes the second kindnstrance, the “Pflegetagegeldversi-
cherung” — daily allowance insurance (SLTC insueamcthis paper) — which pays a certain
amount of money in the case of LTC. This insuraisceery flexible as the benefits do not
depend on the project the money is being usedrfars, frail persons can pay money to their
relatives who take care of them. This daily alloe@msurance is better to model as the pay-
ment rules are alike for all insurance companiessides that this insurance is more popular
in Germany (79%).

The SLTC insurance pays benefits irrespective efpdlyments of the compulsory LTC insur-

ance and vice versa. There is no direct crowdingeffiect between the insurance plans as
observed in the US by Brown et al. (2006). In oreavoid adverse selection, persons who
buy an insurance policy have to be in good hedlkhs is tested through a standard risk ex-
amination. In addition to that most of the contsac&n only be closed if the applicant agrees
to the condition that his family doctor may pas&imation about the applicant’s health

status to the contracting insurance company. Ifapglicant has severe health problems or

diseases, insurance is either not possible orrdmipm is adapted to the elevated individual

15 Email from Karl-Heinz Steiner (Allianz AG), 12-(#%.
1% Finanztest (2006).
"Verband der privaten Krankenversicherung (PKV)0@0p. 31.



risk. As no data is available about these indiviguaegotiated premiums, these cases cannot

be taken into account in this study.

1.4.1 The Data

Besides the official statistics — PKV (2000-20086) &tatistisches Bundesamt (2007) — | use
data | collected between June and November 2006 dataset includes information about the
rates German insurers offer for SLTC insurance. @u3 private insurance companies in
Germany at that time nine had regional offers anlyvere too small to be analyzed, 15 did
not offer SLTC insurance and three — two of whichoffer a daily allowance insurance — did
not want to publish any data. The data used hef@is the remaining 24 German insurers
that offer daily allowance insurance. Table 1.6vehthose included insurance companies and

their insurance plans.

Insurer Plan 1 Plan 2 Plan 3

Allianz Private Krankenversicherungs-AG PZT

Alte Oldenburger Krankenversicherung PT

ARAG Krankenversicherungs-AG Tarif 69

Barmenia Krankenversicherung a.G. PT1 PT3

Bayerische Beamtenkrankenkasse PflegeOPTIMARflegeKOM-
PAKT

CENTRAL Krankenversicherung EPTN1 EPTN2

DBV-Winterthur Krankenversicherung PTG 3 PTG DYN

Debeka Krankenversicherungsverein Pvz

Deutscher Ring PTG 1 PTG 2

DEVK Krankenversicherungs-AG PT/B PT/B3

DKV Deutsche Krankenversicherung PET

Gothaer Krankenversicherung PT

HanseMerkur Krankenversicherung PTA

HUK-Coburg-Krankenversicherung PT PT3

INTER Krankenversicherung PTN

LVM Krankenversicherungs-AG PZT

Munchener Verein Tarif 420 Tarif 423

Nurnberger Krankenversicherung PT

PAX-Familienfiirsorge Krankenversicherung P EU

R+V Krankenversicherung PT PT3

SIGNAL Krankenversicherung EPT

Siiddeutsche Krankenversicherung PE1 PE2 PE3

uniVersa Krankenversicherung PTK

VICTORIA Krankenversicherung Pz

Table 1.6: Insurers and Insurance Plans

The dataset includes 24 insurers with, in totaljr@dirance plans. The price for an insurance
policy basically depends on the customer’s age genter. Furthermore, contract-specific
components influence the price, such as the benafgach care level as shares of the benefit
payment in care level three (e.g. 25% in level &8s in level two and 100% in level three),
the maximum age at entry and the time after buyiheginsurance that the customer has to
wait until he can receive benefits (usually up tgears).

Benefit payments are usually offered as multipfes 5€ payment in care level three. There is

a base price for a 5€ benefit unit. The total miyngimemium is the combination of the base
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price and the according factor to get the contdhbienefit amount. E.g., if a 5€ daily allow-
ance costs 0.50€ per month, a 20€ daily allowanses@€ per month. Premiums usually stay
constant for a life-tim# unless optional arrangements to increase covexagehus premi-

ums automatically after a certain period have tzgered on.

1.4.2 Descriptive Statistics of the Market for private supplementary LTC Insurance

The market for private SLTC insurance is still aatirmarket compared to other private in-
surance marketS.In 2005 about 667.800 persons held daily allowanserance, 8.8% more
than in 2004 The return from premiums was 170 Mio € when it \iest recorded in 2005.
Statistics before 2004 do not distinguish betweaity chllowance insurance and care cost in-
surance. For overall private SLTC insurance, theler of insured persons doubled from
380.000 in 1995 to 750.000 in 2003 and increase’B®MO00 in 2005. Figure 1.2 illustrates

this development.
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0,0 T \
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Figure 1.2: Insured Persons (in Mioj*

Growth rates in benefit payments are even highen@® and more persons reach LTC age.

Information is available back to 7.8 million € i@ and shows a 20-25% growth rate up to

18 See general assumptions in section 2.

19 See Scharfenberg (2008) for a detailed discussitine limited SLTC market size.
2 See PKV (2006), p. 31, 36, 49, 52, 86 for theofwihg statistics.

ZLPKV (2006), p. 86f.
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14.9 million € in 2005. The raise in benefit paynseof 22.7% from 11.9 Mio € in 2004 to
14.6 Mio € in 2005 was the highest increase in fiepayments in all private insurances in
that period. Figure 3 shows the benefit developrogat the years 2002-2005.
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Figure 1.3: Benefit Payments in Mio €

The share of benefits is about equal for men (50,6&6the one hand and women and chil-
dren on the other hand (47,4% and 1,94%).

Figure 1.4 shows insurance prices for women atteeof 20, 30, 40, 50, 60 and 70, respec-
tively. As only some insurances offer contractsdorentry age above 70, these prices are not
shown here. One can see that not only prices rdeage, but that the price variance is in-
creasing, too. While 75% of the offers are belownthty premium of 1€ per 5€ daily cover-
age at the age of 20, prices range from 5€ to Z1a5the age of 70.

These facts are even more obvious in Figure 5¢haivs the corresponding box plots. The
median price rises from 0.52€ for a 5€ daily cogerat the age of 20 to 9.05€ at the age of
70. The box area — and thus the range of the milfie of prices — is increasing with a rising
age. Although there are no outliers besides otleeahge of 20, the range of the prices is 7.6
times higher at the age of 70 than at the age of 20

22 PKV (2006), p. 49; PKV (2005), p. 85; PKV (200p),87.
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Results for men are mostly similar but price leaetl variance are less pronounced. Median
prices rise from 0.45€ per 5€ coverage at the 4@6 ¢to 6.02€ at the age of 70. The range of
prices is 8.7 times higher at the age of 70 thaheatige of 20.

Although the price variance is rising for both sexhe effect is much stronger for females: as
to be seen in Figure 1.6, the premium varianceviimen (men) increases from 0.30 (0.09) €
at the age of 20 to 27.73 (13.09)a the age of 70.

Price variance is still large if similar contraet®e compared. Figure 1.7 shows four contracts
that are identical with respect to the main contdm@racteristics like payments in varying
care levels and the maximum age at entry. Not ardyprices for identical products different,

but the contract that is the most expensive foralesiis the cheapest contract for males.

1.4.3 Hedonic Regression

A hedonic regression is an OLS regression withptige of a product as the dependent vari-
able and the product’s characteristics as the iexlggnt variables. The characteristics’ coeffi-

cients can be interpreted as marginal prices ferwnit of the characteristic.

1.4.3.1 Premium Analysis

In the analysis of current insurance premiums tieef the insurance plan is the dependent
variable. As the development of the premiums olierdge at entry is clearly exponential, the
price’s logarithm is used as the dependent varidkdble 1.7 shows the variables in the re-
gression and their descriptive statistics.

Variables Mean Std  Label

accidentwait 0.56 0.50 1 if standard waiting time does not aplgase of an accident
adultadjust 0.83 0.38 1 if premium adjusted at adult age (E5gor 21)

age 41.35 16.33  age at the moment of buying the insgran

age gender 20.67 23.68 Interaction of age and gender: egbalage for men and zero for women
alwayswait 0.00 0.00 1 ifthereis a standard 3 year waitimg t

carepremium 0.79 0.41 1 if premium payments in LTC

informalcare 0.16 0.37 1 if benefit adjustment for informal ctaking

levell_euro 0.76 0.82 € paid in care level 1

level2_euro 2.28 161 € paidin care level 2

level3_dummy 0.30 0.46  1ifonly care level 3 triggers payments

Iprice 0.69 1.05 logarithm of the price for a premium wbghdaily allowance in care level 3
max_age 67.21 8.30 maximal age at entry to contract therarsce

neverwait 0.32 0.47  1ifthere is no waiting time betweentcaeting and receiving benefits
older 38.90 20.49 age if age>=22, 0 else

sex 0.50 0.50 1ifmale, O if female

young 0.14 0.35 1ifage at entry <22

Table 1.7: Variables and Values (3676 Observations)
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@ @
agesplo 0.121%**
(0.0097)
agespl21 0.067***
(0.0054)
agespl30 0.0408***
(0.0019)
agespl40 0.0472***
(0.00072)
agespl50 0.0506***
(0.00056)
agespl59 0.0361**
(0.014)
agespl60 0.057***
(0.0025)
agespl64 0.0202
(0.015)
agespl65 0.0468***
(0.0093)
agespl70 0.0448
(0.031)
agespl75 0.0376
(0.037)
agespl80 0.0799***
(0.0032)
agespl90 0.106***
(0.0014)
gender 0.227%* 0.205***
(0.043) (0.045)
age_gender 0.00474*+* 0.00525***
(0.00093) (0.001)
degreel_euro 0.185*** 0.185***
(0.051) (0.051)
degree2_euro 0.161%** 0.162%**
(0.041) (0.041)
degree3_dummy -0.292** -0.292**
(0.13) (0.13)
accidentwait -0.0177 -0.0167
(0.073) (0.073)
neverwait -0.0246 -0.0234
(0.08) (0.079)
max_age 0.00733*** 0.00712%**
(0.0024) (0.0022)
informalcare 0.0147 0.0166
(0.083) (0.082)
adultadjustment -0.0992 -0.0996
(0.078) (0.077)
carepremium -0.0334 -0.0316
(0.046) (0.046)
young 0.116
(0.096)
older 0.0334***
(0.0038)
older_sq 0.000153***
(0.000036)
Constant -3.888*** -1.91%*
(0.29) (0.22)
Observations 3,676 3,676
R-squared 0.94 0.93

Table 1.8: Hedonic Regression Results
(with age splines in (1); dummy for young in (2);
standard errors in brackets, ***/**/* for significee at 1%/5%/10% level)



As insurance prices are recorded for each agetat and both sexes, there are about 120
observations for each contract, depending on tharman age at entry. Standard errors are
thus clustered by contracts.

| present two regression models that differ intteatment of the age structure in the data.
The first model uses a spline curve to identifytepavise semi-logarithmic regression func-
tion. The knots are set as follows: As insurandgeegrare usually constant for entering chil-
dren and young persons up to 21 years, the first lnset at the age of 21. Then | use ten
year steps up to the age of 59 where the contriicttiae smallest maximum age at entry has
its upper bound. The knots at the ages of 60, 64,76 and 75 represent upper bounds for
maximum ages at entry to the contracts as welltdJjhe age of 100 years, | resume the ten
year step structure.

The second model introduces a dummy for persormbitle age of 22. The variable “older”
is the age at entry above and equal to 22. To didyva growing influence of the age with
rising age at entry, an age-square variable “oltgris included in the regression.

An interaction effect between gender and age ay eéstincluded in both models to account

for a changing influence of the age in both sexes.

The regression results are reported in Table 1h&. first column shows the results for the
model with age splines. 94% of the price variatiam be explained with this mod&lThe
second model is shown in column (2). With this esgion (model (2)), 93% of the price
variation can be explained.

Age at entry is the most important factor for tmerpium. The influence of the age rises with
the age, reflected by the rising positive significeoefficients of the age splines in model (1)
and by positive significant coefficient of the sgeéhage. As in model (2) most of the age
information is covered by “older” and “older_sgigetyoung dummy is not significant.

Prices rise with age at entry and are 22.7% (20&g#)er for women than for men in model
(1) (model (2)). With rising age this effect is tygg stronger as the coefficient of the interac-
tion term between gender and age is positive agrdfgiant at 0.005. With rising age at entry
the premium increases more for women than for men.

Payments in care levels other than care level traise the insurance price about 18.5% for
an extra Euro per 5€ payment in level three. Qyeadntracts which limit payments to care
level three are cheaper than those with paymengdl ievels. On average, a contract which

only pays in care level three is 29% cheaper thharaontracts. Prices rise with maximum

% For comparison: in a hedonic regression for pexsommputers, the German federal statistical offeahed
between 72% and 80% (Linz and Eckert (2002), p).862
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age at entry as well, reflecting the growing rigkbecoming a nursing case with rising age.
One explanation for this is that insurance comgatiat accept elder persons who face a
much higher risk of becoming a nursing case migircentrate on this focus group. They
might thus have less strict risk examinations tovakhe elderly to enter. The consequence is

a worse risk pool for the whole insurance collextand thus higher premiums.

The dummies for different waiting times are nongigant. This reflects that these features of
the insurance contract do not influence the premiafoulation muchk? As waiting times are
standard features of health insurance contragssfaature might just have been transferred to
the SLTC insurance conditions. There are dummieghiee further characteristics of the
insurance contracts in the model: “informalcare&dgial to one if the insurance pays less for
persons receiving care from informal personnel, mgmbers of the family. This dummy’s
influence is not significant. Neither is the dumfiagultadjustment” indicating whether pre-
miums have to be adjusted at a certain age, eeqagh of 21. The third dummy equals one if
insurance premiums still have to be paid in caseT&. Even if the coefficient of this vari-
able is appropriately negative — if there is a puemin the case of LTC, premiums in the
healthy case can be lowered — this coefficientas significant either. Still, as these three
variables are important characteristics of SLTQuraace contracts and potentially influenc-
ing a customer’s choice between contracts, theynateded in the regression.

According to model (2), a sample contract for a rham in 1964 entering the contract in
2007, including 20€ payment in care level one abé @ level two, without waiting time,
with a maximum age at entry of 65, 100% premiumnpayt for an informal care giver, pre-
mium adjustment at the age of 21 and no furthempre payments in the case of LTC would
cost 29,65€ per month for a daily allowance of #©€ase of care level three. A woman of
the same age at entry would pay 45,62€ for the santract. The price difference reflects
the difference in the probability of becoming asing case.

Even if most of the contract-specific charactersin the model like a standard waiting time
or benefits for informal care givers are insigrafit, model(1) can explain 94% of the price

variation in insurance contracts. Age and gendareabccount for 74% of the price variation.

1.4.3.2 Firm Dummy Analysis

To analyse the market structure, | use dummiedherfirms which offer SLTC insurance

policies and include them in the regression. Marsyiers offer only one contract. These firm

24 A conversation with an actuary confirmed this view
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dummies, together with the dummies for contractcéigs, cause problems of collinearity

because the firms are already identified by thdrechcharacteristics. This is why | exclude
three non significant contract characteristics frbra regression. As the reference for the
dummies is the insurer with the largest numberusta@mers in the health insurance sector,
the coefficients show the price difference of tleenpetitors to the market leader in percent.

Results, again for model(1) and model(2), are shiovirable 1.9

(1) (2)
Firm1 -0.444% -0.442%**
(0.056) (0.057)
Firm2 -0.284*** -0.283***
(0.031) (0.031)
Firm3 -0.177%** -0.178**
(0.045) (0.046)
Firm4 0.105** 0.108**
(0.042) (0.043)
Firm5 -0.0476 -0.0462
(0.09) (0.09)
Firm6 -0.16 -0.156
(0.095) (0.096)
Firm7 0.0542* 0.053*
(0.031) (0.031)
Firm8 -0.00881 -0.0121
(0.028) (0.027)
Firm9 -0.207** -0.207***
(0.061) (0.061)
Firm10 -0.0803 -0.0795
(0.057) (0.057)
Firm11 -0.364*** -0.365***
(0.055) (0.057)
Firm12 -0.0487** -0.0479**
(0.022) (0.022)
Firm13 -0.228*** -0.229***
(0.053) (0.054)
Firm14 -0.477*+ -0.475%**
(0.02) (0.02)
Firm15 -0.113** -0.113**
(0.046) (0.047)
Firm16 -0.345%** -0.346%*
(0.037) (0.039)
Firm17 -0.229%** -0.229%**
(0.047) (0.047)
Firm18 -0.374% -0.372%**
(0.063) (0.063)
Firm19 -0.0715 -0.0717
(0.049) (0.048)
Firm20 -0.372%* -0.373%*
(0.042) (0.043)
Firm21 -0.354*** -0.356***
(0.041) (0.042)
Firm22 -0.153*** -0.153***
(0.044) (0.045)
Firm23 0.177** 0.179**
(0.019) (0.019)
Constant -3.867*+ -1.89%**
(0.28) (0.18)
Observations 3,676 3,676
R-squared 0.95 0.95

Table 1.9: Firm Dummies
(other variables not shown here;
standard errors in brackets, ***/**/* for significee at 1%/5%/10% level)

% Only firm dummies shown here.
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The graphic analysis of the dummy coefficients giaa even clearer view over the market:
The box plot for the firm dummies in Figure 1.8 wsisathat most of the insurers offer cheaper
contracts than the market leader does. The meslian-D.1685 which means that the median
firm in the market offers a contract that is 15.6B&aper than the market leader’s offer. The
cheapest firm even offers a 37.9% lower price faoatract. 50% of the firms lie within a

range of -0.3495 to -0.0485 which is between 29&% 4.7% below the market leader’s

price.

Figure 1.8: Box Plot for Firm Dummies

In Figure 1.9 and Figure 1.10, a comparison oflélading firms with the rest of the market is
possible. To ease interpretation, the coefficianésalready transformed into their percentage
effects on the price. In Figure 1.9, the firms wvitike largest number of clients are compared to
the market leader. As this ranking is based onop@dince in the general health insurance
market and as not all health insurers publish Siri¥drance rates, the eighth firm is missing
in the Figure.

The ninth company offers the cheapest contract epeapto the market leader, which is also
the cheapest contract in the overall comparisoin wad7.93% (see Figure 1.10). The tenth

company is the most expensive one, with a 19.3G$eniprice than the market leader. Fig-
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ure 1.10 shows all the dummies in the market, mainged according to size. Black columns

stand for top ten companies. The cheapest two fanastwo out of the three most expensive

firms belong to the top ten companies in the haakbrance market.
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Figure 1.9: Top Ten compared to Market Leader
Insurer Insured Persons T EF B2 M'O LiLEe] Sz
sons in Germany
Debeka 1983,006 23.7%
DKV 819,019 9.8%
Allianz Private Krankenversicherung 769,300 9.2%
SIGNAL 502,080 6.0%
DBV-Winterthur 434,251 5.2%
CENTRAL 405,279 4.8%
Bayerische Beamtenkrankenkasse 370,701 4.4%
Continentale 363,502 4.3%
HUK-Coburg 307,575 3.7%
Barmenia 299,325 3.6%
Total 6254,038 74.7%

Table 1.10: Insurer Ranking (20053

Another way to compare the top ten companies taabeof the market is a split box plot as

shown in Figure 1.11. In this Figure, the markeidler is explicitly included with a dummy

coefficient of zero on the top ten side. The mediampany of the top ten group offers at a

higher rate than the median of the other groupthedvariance of the central 50% is higher

than for the remaining firms. However, the meand®ath groups do not differ much with -
0.173 in the top ten group and -0.177 in the restg

%6 Email from Stephan Caspary (PKV), 09-25-07.
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1.4.4 Characterization of the Market

To characterize the market, several factors areitapt: the number of firms in the market,
the price structure, the output and the accessftonmation. Unfortunately, information is
available only on the accumulated output of thekeigin Germany/ Still, the other factors
can be explored based on the findings in chapte? hnd 1.4.3.

26 out of 53 firms in the market for private heahburance offer daily allowance insurance
policies and every top ten company offers this iasoe. Clearly there is no monopolistic
structure in the market.

The price structure is very complex. Instead of oragket price there are differences of up to
800% between the cheapest and the most expengsiwacipavailable. The firm dummy re-
gression shows that even respecting the differemce®ntract characteristics, price differ-
ences are very large, e.g. 37.9% between the ctieipa and the market leader’s offers.
Even quasi-identical contracts vary substantiallprices.

Only little information is available about SLTC doacts. Information structures such as web
search engines — a common information tool for,, @gtomobile insurance — have not been
implemented for this kind of insurance. It took el weeks to gather the data | used in this
analysis as a lot of insurers are quite reluctarfublish their rates. Therefore a price com-

parison is barely possible for a customer in theketeand search costs are high.

This shows that the private SLTC insurance markéan from perfect competition. In Schar-
fenberg (2008) | confirm this view arguing that mosarket imperfections result in elevated
prices and that the premiums in the market for Sii¥Drance policies are indeed too high.
One possible explanation is that this market iy @nall with only 800.000 sold contracts.
Insurers seem to concentrate on other businessksoaneglect this market. The fact that
there has not been much publicity for SLTC insueasugpports this theory.

Another explanation is that private health insuddten sell SLTC insurance in a bundle with
different supplementary insurances like supplemgrdantal insurance or even pension funds
that come with SLTC insurance as an “old age prori®undle”®® Customers who own a
private health insurance policy with one compangyuanlikely insure their LTC risk with

another company, especially as search costs ayenigir.

27 Email from Stephan Caspary (PKV), 10-31-07. Sédet. aggregate numbers.
% See, e.g., Allianz (2007).
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1.5 Policy Implications

This analysis shows that competition in the mafketSLTC insurance is not perfect. Fur-
thermore, only 1% of the German population owe resuriance policy and 50% of private
health insurers, who could sell such policies, dbaifer SLTC insurance contracts. What are
possible policy implications of these findings? Gldathe government intervene and regulate
the market?

Before these questions can be answered, one ltanisaler whether SLTC insurance is nec-
essary at all. Arguments for the welfare effectspo¥ate supplementary insurance in the
health sector can be derived from Hansen and Kgi(#002) on the one hand and Kifman
(2002) on the other hand, and Danzon (2002) whopeoes and merges the results of the
above-named. Hansen and Keiding compare threehhieslirance regimes, namely an un-
regulated, voluntary market regime, a compulsory aniform universal regime with com-
munity rating and a compulsory regime that perrmrigate supplementary insurance. Their
analysis is based on a median voter model fordtel lof compulsory insurance and they al-
ternatively use Hicksian compensation schemes aatilitarian average utility concept to
compare the welfare effects of the three systerhey how that in a voluntary insurance
scheme low risks are worse off as they do not layecoverage as compared to a basic cov-
erage at reasonable cost in the compulsory schidigk.risks profit from the voluntary mar-
ket equilibrium as they can buy their individuakgdate coverage which is higher than stan-
dard compulsory coverage would be. This is wheeeatlivantage of supplementary insurance
lies: as high risks can cover the risk which remaifter compulsory coverage on an individ-
ual basis this scheme increases welfare as compatad compulsory scheme alone. Even if
Hansen and Keiding also show that a pure volunteyrance market can be welfare superior
to the compulsory scheme, this case is not relef@nthis analysis, taken that the study’s
intention is not to reform the whole LTC insurarsgstem in Germany but rather to suggest
ameliorations with respect to the SLTC market.

At first, Kifman’s results seem to contradict Hamsad Keiding. He finds that if supplemen-
tary insurance covers specific services which ageeally interesting for low risks, e.g.
health clubs, they induce a higher willingnessay pmong low risks than among high risks.
Insurers could then try to attract a disproportienshare of low risks with supplementary
insurance and — assuming the same insurer offenpusory and supplementary insurance —
reach a separate equilibrium with low and highgibliying different policies from different
suppliers. However, the German market for LTC ahd@dGinsurance is widely organized in

a way that compulsory and supplementary insuraanaat be offered by the same firm. Most
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Germans have compulsory LTC insurance with a puigalth insurer whereas private SLTC
insurance can only be offered by private healtlurexs. Therefore the problem of insurers
attracting only low risks for both kinds of insucas is limited to those who are privately in-
sured.

Combining the two studies one can conclude thawviléare effect of a supplementary insur-
ance strongly depends on who buys the policiet.i$f the high risks, supplementary insur-
ance is more likely to improve welfare, especidliyis offered by separate insurers.

In Germany, risk examinations prevent the highessisrfrom entering the SLTC insurance.
However, a lot of high risks can enter at incregs@sniums and only past and current health
status can be measured. Furthermore, healthy casfocan still have private information
about their elevated LTC risk and thus profit frpnivate SLTC insurance. Therefore SLTC
insurance can increase welfare from a theoretoial pf view.

Moreover, demographic changes which forced the monent to reduce retirement provi-
sions and to encourage people to buy supplemepéansion funds on an individual basis will
almost certainly call for parallel development ther branches of social security.

Assuming that SLTC insurance is important and iddeereases welfare, the question is
whether the state should intervene in the marketblPms behind the imperfection of the
market are numeroé.Besides a lack of competition, there is a majéorination problem
on the demand side of the market. 28% of the Gempogulation believe that the compulsory
LTC insurance provides full cost coverage.

For that reason the first step for the governmeoatlld be to spread information about the
limited coverage of compulsory LTC insurance. Tiexuassion about a reform of the whole
LTC system mainly focuses on how to finance exgsbenefits — the fact that benefits are not
enough to cover the LTC cost is not mentioned énrtfedia. Information about limited cover-
age should then be combined with the possibilitieghsure the LTC risk on an individual
supplementary basis. The official LTC handbookhef German Ministry of HealtArefers to
the limited coverage but proposes SLTC insurantgiarthe FAQ section. Reform proposals
of the German Council of Economic Advisors (GCEMim individual elements in the LTC
insurance market which follow a funding principlgt llo not mention the existing possibility

of SLTC insurance policie®.

29 See Scharfenberg (2008) for an investigation efithited size of the market for private SLTC irsuce.
30 Bundesministerium fiir Gesundheit (2006).
31 Sachverstandigenrat (2004).
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If more people are aware of the problem and passiblutions, demand for SLTC coverage is
likely to increase. Also, information on SLTC inaace premiums should be available on a
more transparent basis to allow potential custorteecompare premiums and benefits. These
effects will enhance competition without explicdvgrnmental intervention in the market.

An important argument against buying SLTC insuraiscthe uncertainty in the LTC insur-
ance system. Various pending reforms make peomad-insurance companies — insecure
with respect to how the system will change and hmsvcurrent SLTC insurance system can
be integrated into a new LTC insurance system. Astioned above, reform ideas proposed
by the GCEA never touch the existing SLTC insurameeket.

The current LTC reform allows public health insgrés act as a broker for private SLTC in-
suranc& which makes it easier for the customers to buycjesl and thus potentially en-
hances demand for SLTC insurance. However, theialffpress statement does not inform
about this fact. Moreover, a complete makeover of the LTC insueasystem — forcefully

demanded by the GCEA — has not been implemented yet

Combining these arguments it is obvious that th@amy task for the government is to inform
about the problem, about possible solutions — &aditathe role of private SLTC insurance in
potential reform projects. This increase in the amiof information can raise demand and

enhance competition in the market.

1.6 Conclusion

This paper is the first to analyze the German niddeeprivate SLTC insurance. This market
IS growing at a fast pace: benefit payments gronasgs between 20% and 25%. However,
the market is still very small with 1% of the Gemm@gopulation holding an SLTC insurance
policy.

Private SLTC insurance markets only exist in Fratice US, the UK and Germany. As pre-
miums are very high, demand is very low in the UK.

An analysis of the available insurance contracthémarket shows that the variance in pre-
miums rises with the age and is generally highemfmmen than for men.
The variation in insurance prices can be explaimedo 94% by a semi-logarithmic hedonic

regression. Besides age, squared age, gender @ndntkractions, contract-specific compo-

32 Bundesministerium fiir Gesundheit (2007b).
33 Bundesministerium fiir Gesundheit (2007c).
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nents play an important role for the pricing. Pnems rise with age, especially for women

who pay significantly more than men. A rising maxim age at entry into the insurance in-

creases the price as well as a limitation of bérngfyments to care level three. Additional

characteristics such as payments for informal oa®ntinued premium payments in the case
of LTC do not have significant influence on therpnem price.

After including firm dummies to the analysis, diéaces between the companies in the mar-
ket can be analyzed. Most of the companies offeaphr rates than the market leader. How-
ever, the top ten health insurers are not moreresipe than the rest of the market. Besides
that, high search costs for possible customersatelithat the market is far from perfect com-

petition.

The main policy implications for the government die the demand side of the market. It is
important to circle information about the fact thaiC insurance only covers part of the aris-
ing LTC costs and about possibilities to insurergraaining costs. Furthermore, with reforms
of the LTC insurance system pending, the governrakatld inform about the future role of

SLTC insurance to reassure current and potenti@lCSinsurance customers. An increase in
the amount of information about SLTC insurance efiact an increase in demand and thus
enhance competition in the market as more customake competition more attractive to the
suppliers. The current LTC insurance reform whiltbves public health insurers to act as an

agent for private SLTC insurance in front of theistomers is a step into this direction.
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2 Why is Enrolment in the Market for Private Supplementary

Long-Term Care Insurance in Germany so low?
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2.1 Introduction

Since 1995, everybody in Germany is automaticalgured in compulsory long-term care
(LTC) insurance. To cover the costs, employees haveay 0.85% of their income plus
0.25% if they are childless. The insurance has lisigned to cover basic risk — not full
cost coveragé! Social LTC insurance is mandatory for every Germitimen holding public
health insurance. Persons holding private healhrance are obliged to insure their LTC
risk with a private LTC insurance policy.

According to social insurance law a nursing caskefsed as a person who, caused by physi-
cal, intellectual or mental disease or disabilitgeds a substantial provision of nursing care
and assistance with her activities of daily livi#doL’s). Based on daily duration and type of
assistance, e.g. nutrition, personal hygiene orilitigkthree care levels and a hardship case

are defined as shown in Table 2.1:

Care Level 1 | Care Level 2 | Care Level 3 | Hardship Case
Assistance = 1.5 hrs / day = 3 hrs/day = 5 hrs/ day >> 5 hrs / day
Basic Care (as
part of assistance = 0.75 hrs / day = 2 hrs/ day = 4 hrs/ day >> 4 hrs / day
time)

Table 2.1: Care Level Definition$®

A person can only be assigned to a care level sifteror her legal representative has applied
for the LTC benefits. The official medical serviokthe German health insurances will then
send an agent to the person’s home to assess thentof assistance the nursing case needs
and to decide about her care level. Benefit paymdepend on the care level and on the
characteristics of the care giver — see Table@.2étails.

Care Level
Type of Care 1 2 3 Hardship
At Home (Choice between two options, Professional Help 384 921 1,432 1,918
combinations possible) Daily Allowance for informal helper 205 410 665
Nursing Home Professional Help 1,023 1,279 1,432 684,

Table 2.2: LTC Payments in €°

Today these benefits cover about 53% of the camtplp in nursing homes have to face. In

1999, it was 58%' As benefits are not adapted to inflation the oealerage of risk has de-

34 Bundesministerium fiir Gesundheit (2007b), p. 7.

% Bundesministerium fiir Gesundheit (2007b), p. 15.

% Bundesministerium fiir Gesundheit (2007a), p.4.

37 Statistisches Bundesamt (2007), p. 15; Bundestaisn fiir Gesundheit (2007a), p.5; Statistischesds-
amt (2001), p. 13.
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creased since the introduction of the Social LT€lrance. Due to the demographic structure
the number of elder people in the country and thesnumber of people in LTC will increase
rapidly within the next 40 year®. As a consequence the funds available per nursiseg will

be reduced. Supplementary LTC (SLTC) insurancecigdlioffer additional coverage for the

LTC risk on an individual basis.

Insurance companies offer two types of SLTC inscegpolicies: the first type — “Pflegekos-

tenversicherung” / care cost insurance — coveresufithe actual costs that arise in LTC and
that are not already covered by the compulsory ifigtirance. The second type — “Pflege-
tagegeldversicherung” / daily allowance insurancdefines a fixed amount of money as
daily allowance which is paid in the case of LTQuslinsurance is more flexible and thus
more popular as benefits can also be used to patyves who take care of the insured per-

son.

Despite existing possibilities to cover the LTCkren a private basis only 830,000 persons in
Germany have supplementary LTC (SLTC) insuratid&hy is the market for SLTC insur-
ance so small?

First | describe the German market for SLTC insoeansing general statistics for the supply
side and a Probit regression for insurance demiahdd that age, sex, income and family
characteristics influence the decision whetherup é#n SLTC insurance policy. Health vari-
ables can not be shown to have a significant infteeon this decision.

Clearly, some factors on the demand side of th&kendimit the number of customers. They
are mainly problems of information: survey resslt®w that only 72% of the Germans are
aware that the benefit payments from the compulk®§ insurance are not enough to cover
all the arising costs. 41% are not worried aboetrtfuture concerning LTC costs. 26% do

not consider supplementary insurance nece$8ary.

In the main part of the paper | give evidence giisy side market failures that limit the size
of the market following a model by Brown and Firgteln (2007) who analyze the supply
side of the US LTC market. According to their studpst supply side imperfections in a
market result in elevated prices and / or “quantiyoning”, i.e. contracts that do not cover
the whole risk. In Germany customers can freelyoslkeahe extent of coverage in their SLTC

3 Schulz et al. (2004), p. 66.
39 PKV (2006), p.31.
0 PKV (2007), p. 7.
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contract. Quantity rationing is not possible. Tlere | concentrate on insurance prices. In
order to find out whether they are indeed elevatthlyze the premiums in the market and |
calculate the so-called load factors on existing Slinsurance policies. The load is the dif-
ference between one and the ratio of the expeateskpt discounted values (EPDV) of the
benefits and the insurance premiums. If the EPDYayments for the insurance equals the
EPDV of benefits from the insurance this load Wil zero and called a fair load. If the load
factors are very high, i.e. approaching one, premiare elevated according to the EPDV

model.

In order to compute the expected values | estirpaibabilities for the transition into LTC.
This is the first time probabilities for the train@n into different care levels are estimated on
the basis of a large German data set. The MikrameRanel 1996-1999 is the first German
panel data set which contains enough observatmitehtify transition probabilities between
care levels. With the continuous real health statéhe latent underlying variable | estimate
an Ordered Probit model — split by gender — fordhe-year transition between five ordered
health states: perfect health, care level onerethnd deatff. The estimates of the regres-
sion are used to predict probabilities for everggiole transition between states, death being
an absorbing state. The predicted probabilitiessayeed in transition matrices for each gen-
der and age group. They contain the transitiongdsities for a one year transition from five
states to five states.

Under the assumption that the current health stepends only on the state in the previous
year the Markov property is fulfilled. Transitiomgabilities from any period to any period
can thus be calculated using Markov chains. Theltreg probabilities are consistent with
existing studies about the LTC risk, mortality sagad their differences for both sexes.
Expected discounted values are calculated by usihgal benefit payments and premiums
from insurance offers | collected from 25 Germaaltieinsurances, and discount rates of 4%
and 6%, respectively.

My study results in three findings: First of aliem if premiums differ substantially between
men and women the expected values are indepentigender. Besides that, an increase in
the age at entry always leads to an increase db#wefactor. This means that elder entrants
receive fewer benefits compared to their premiugmpents than younger customers.

“1 The hardship case is defined on an individualsbasiit can not be modelled easily. In additiorihat, far
less than 1% of the frail are hardship cases €sege, Statistisches Bundesamt (2007a)). Therefarédardship
case is excluded from the analysis.
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As the main result | find that even when variousrfe of insurer costs are taken into consid-
eration prices in the market are elevated accortinbe EPDV model. These high prices can
have their origin in supply side failures in therked, especially asymmetric information,

imperfect competition and high transaction costs.

2.2 Literature Review

In Germany, various publications describe mandatdi§ insurance, its problems and pos-
sible solutions. Schulz et al (2004) predict usition rates of LTC and find a dramatic in-
crease in the number of LTC cases. Hacker and IRaffehen (2004) point out that the cur-
rent LTC system substantially lacks sustainabdityl that existing ideas to reform the system
will not be able to solve the problem. However,amalysis of the German market for private

SLTC insurance is known to the author.

The main contributions to the literature about tharket for private LTC insurance in the
United States have to be attributed to Amy Finle&hsind varying co-authors. In the U.S.,
LTC expenditures have to be borne individually. YOafter the individuals have met strin-
gent asset and income tests, Medicaid is coverifi@ tosts. In 2004, LTC costs amounted
for 8.5 percent of all health care spending inlinéed States and over one-third of Medicaid
expenses were devoted to LTC. Despite the podgibiliinsuring the LTC risk on a private

basis, only 10 percent of the elderly have pritat€ insurance and only 4 percent of LTC
costs are borne by private insurafite.

Finkelstein's studies can be divided into threemtapics: an analysis of the limited size of
the private LTC insurance market, studies aboumasstric information in the market and

the interaction of public (Medicaid) and privatsumance in the market for LTC insurance.

The so-called “Medicaid Crowd-Out” of private LT@surance demand has been analyzed in
Brown and Finkelstein (2004b) and Brown, Coe amkélstein (2006). The crowd-out effect
is based on the fact that Medicaid is a payer siffesort which covers LTC costs only after
any private insurance and individual income anetsdsave been taken into account.

In order to test the hypothesis that Medicaid as@ndary payer hinders demand for private
LTC insurance Brown and Finkelstein (2004b) develagility-based model of a 65-year old

risk averse individual choosing an optimal intanp®ral consumption path under uncer-

2 See Brown, Coe and Finkelstein (2006) for U.S. l&kpPenditures.
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tainty about LTC costs. Based on this model anedasn common Medicaid rules they cal-
culate the willingness to pay (WTP) for a privat&€ @ insurance contract as the dollar
amount of the utility difference between the opfinmaer-temporal consumption paths with
and without private LTC insurance, respectively. BWMalues are found to be similar for both
sexes and rising with assets. When the authorsiegatime effect of Medicaid on the WTP,
they reach three results: first of all, Medicaidbsgly constrains demand for private LTC
insurance as even without supply side failureherharket two thirds of the wealth distri-
bution would not want to buy comprehensive LTC masige. As fixing problems in the pri-
vate LTC market would not increase demand in tlesgmce of the current Medicaid system,
changes in that system are necessary for the markaipand substantially. Second, the rea-
son for this large crowd-out effect is that Medicanposes a very high “implicit tax” on the
benefits of private LTC insurance. This means tbathe median male, 60% of the benefits
are redundant of benefits Medicaid would otheriiaee paid. The third finding is that since
Medicaid insurance is far from being comprehenanest individuals face about 40 percent
of uninsured expenditures in the case of LTC. Thuedfare gains of being able to comple-
ment Medicaid coverage — which is not actually pgmes- would be substantial. Taken to-
gether, Brown and Finkelstein (2004b) show thatlipubsurance can crowd out private in-
surance even if the public risk coverage is notp@nensive.

Brown, Coe and Finkelstein (2006) provide empirabence for the crowd-out effect using
data from the 1996, 1998 and 2000 waves of thetheald Retirement Survey (HRS). They
concentrate on the question how the Medicaid gee#gction rules, i.e. how much individu-
als may keep before Medicaid coverage kicks ingcffprivate LTC insurance coverage
among individuals between 55 and 69. They use vat@ation across U.S. states and find
significant evidence that more generous assetgirotelowers insurance demand. According
to their findings, a $10,000 increase in protecsesdets is related to a decrease in insurance
coverage of 1.1 percentage points. However, evdnsfchange is relatively high, most indi-
viduals would remain uninsured if protected asseire substantially decreased. This analy-
sis complements the findings of Brown and Finkéhs{@004b) who showed Medicaid’s im-
plicit tax to account for a large portion of thekaof private insurance purchases. The em-
pirical analysis shows that changes in asset disdsgdo not influence Medicaid’s implicit
tax much and thus do not have a large effect oraf@iinsurance coverage.

In Germany, the compulsory LTC insurance is payimdgpendently from existing private

SLTC insurance coverage and vice-versa so the atesudts cannot be applied or tested for

3 See Brown and Finkelstein (2004a) and Brown anddistein (2007) for supply side failures in therked
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the German market. However, even if a crowd-owtatffike in the Medicaid system cannot
appear in Germany there seems to be a psycholajieal: as 28% of the Germans are con-
vinced that the compulsory LTC insurance coversLfh€ expenditures completely, they do
not enter the market for private SLTC insurance.

Asymmetric information in the private LTC insuranoerket in the United States has most
prominently been analyzed by Finkelstein and Mc%&2006), Finkelstein, McGarry and
Sufi (2005) and Finkelstein and Poterba (2006).hEatalysis widens the classical adverse
selection szenario in another dimension.

Finkelstein and McGarry (2006) provide empiricaldewce that there are two types of pri-
vate information in the insurance market: risk typel risk preferences. They use data from
the Asset and Health Dynamics of the Oldest OldEAB) cohort of the HRS to define two
groups of individuals who own private LTC insurant®se who believe that their risk to
become a nursing case is elevated as comparee tiskhthe insurer expects — the classical
adverse selection scenario — and those whose enefeifor insurance is above the average
which the insurer observes. Finkelstein and McGahgw that the first group indeed has a
higher LTC risk while the second group has beloerage use of nursing homes as this sec-
ond group seems to comprise the more cautiousithdils who are wealthier and/or who are
more likely than average to also invest in heatffivdies that the insurer cannot observe. In
equilibrium, these two groups can cancel each aibeso that on average the insured have a
similar risk profile as the uninsured — even iffast, asymmetric information is present. As a
consequence, the standard test of asymmetric iafttwmcan lead to incorrect conclusions if
insurance coverage and risk occurrence seem tonberrelated in the market. Therefore
Finkelstein and McGarry propose an alternative testasymmetric information which is
robust to the existence of preference heterogeieitysurance demand. Finkelstein and Po-
terba (2006) describe the test in detail. It isgasn finding individual characteristics that are
not used to price insurance policies, but thatcareelated with insurance demand and / or
with subsequent risk experience. An important dqualf this new test is that in some cases it
can identify adverse selection and not just geheaslymmetric information. This is the case
when external information points to unused chargsties that are correlated with risk type
even when the insurance status does not diffesacnalividuals, and when these characteris-
tics take certain values for individuals who seleare insurance. Even if Finkelstein and
Poterba (2006) apply the test to the U.K. annuigrkat, results are applicable to the U.S.

market for LTC insurance.
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With the currently available data, this test canp®tapplied for the German market for pri-
vate SLTC insurance. First of all, the test recuiirdormation about the amount of insurance
coverage and | only have data about whether someansured and not about how high cov-
erage in the contract is. Furthermore, as the @bfaildata set only contains four subsequent
periods, there is not enough time to observe theéahaursing home use of the insured indi-
viduals.

Finkelstein, McGarry and Sufi (2005) find anotheuice of asymmetric information in a
dynamic context: they amplify the definition of imance benefits for risk averse individuals
from a period-by-period “event” insurance to anumamce against becoming a high risk and
being re-classified into a more expensive contiagtan insurance against a “reclassification
risk”. The authors show that despite the theorkpoasibility of constructing such insurance
policies, the U.S. market for private LTC insuramc®s not insure this risk. The reason is a
risk-based dynamic selection: after a while, thoseirees who find out that they are of a
lower risk than they thought before drop out of toatract. The effect is that the good risks
leave the market and the bad risks stay. As a quesee, premiums have to be increased —
and full insurance against reclassification riska$ possible. Based on the HRS, Finkelstein,
McGarry and Sufi find that lapsing individuals amee-third less likely to subsequently be in
a nursing home than those who stay with the contramnd that these results do not seem to
be caused by moral hazard effects of keeping theramce. However, they conclude that
lapses are not always a consequence of updatexfsbabout one’s risk type. The data con-
tains a high number of persons who cancel theicpane year after buying it — even if they
are very unlikely to have found out more aboutrthisk type this soon. Furthermore, as
negative wealth or income shocks could accounafoertain portion of the lapsed contracts
the authors suggest exploring the empirical relegani these other factors.

The German data set only contains four subsequeitds with information about insurance
coverage. Unlike the HRS, there is no question adoopping out of the SLTC contract.
Therefore | cannot distinguish between lapses aa problems. Thus, an analysis of lapsing

behaviour is not possible.

The study that inspired my research is Brown amdkéistein (2007) who answer the ques-
tion why the market for LTC insurance is so smaihvan analysis of supply-side market
failures in the market. They argue that supply $adeires result in at least one of two em-
pirical findings: elevated prices and “quantityieaing”, i.e. contracts with limited coverage.

In order to analyze prices, the authors calcula€‘foad” on contracts: the load is the differ-
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ence between unity and the expected present dissmbualue (EPDV) of the insurance bene-
fits over the EPDV of the insurance premiums. # thad equals zero the contract is “actu-
arially fair”, meaning that, in expectation, peopky as much into the insurance as they are
expected to be paid back. The lower benefits amoagpared to premiums, the higher is the
load factor. If the load is negative benefits extpeemiums. Brown and Finkelstein find that
a contract typically bought by a 65-year old mas hdoad of 0.18 and that loads are sub-
stantially higher for men than for women. This isedo the fact that despite the much higher
LTC risk for females premiums in the American LT@nket are equal for both sexes. How-
ever, Brown and Finkelstein admit that neither Higgds nor low benefits can fully explain
the limited size of the market given that, e.gsumrance coverage is similar for both sexes
even if load factors differ a lot.

| will refer to this article when | analyze the priems in the German market for private

SLTC insurance in chapter 5.

This study is the first to analyze transition prolbaes between health, LTC and death based
on the Mikrozensus Panel. A mathematical modektorate transition probabilities between
care levels in a German LTC portfolio has been kbpesl by Czado and Gschlo3l (2002)
who use a semi parametric hazard model to analgmsitions between care levels. However,

they do not have transitions between health and aidtheir data basis is much smaller.

2.3 The Market for private SLTC Insurance

In Germany, there are different ways to insurertfle of becoming a nursing case in a health
insurance company. Private insurance companies witekinds of insurance. The first type
is called “Pflegekostenversicherung” — care costifance. It covers certain costs that arise in
LTC. This insurance is not very flexible and oftest recommendetf. As it pays only as the
need arises and depending on a lot of circumstaitcssvery hard to model. Furthermore,
only 21% of the persons in private SLTC insurarztealy own this kind of insuranc@.

This is why this study analyzes the second kindnstirance, the “Pflegetagegeldversi-
cherung” — daily allowance insurance (SLTC insueaimcthis paper) — which pays a certain
amount of money in the case of LTC. This insurasceery flexible as the benefits do not
depend on the project the money is being usedrfars, frail persons can pay money to their
relatives who take care of them. This daily alloe@msurance is better to model as the pay-

** Finanztest (2006).
> PKV (2007), p. 31.
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ment rules are alike for all insurance companiessidies that this insurance is more popular
in Germany (79%).

The SLTC insurance pays benefits irrespective efgayments of the compulsory LTC in-

surance and vice versa. There is no crowding datiebetween the insurance plans as ob-
served in the US by Brown et al. (2006). In oradeavoid adverse selection, persons who buy
an insurance policy have to be in good health. Ehissted through a standard risk examina-
tion. In addition to that most of the contracts cauty be closed if the applicant agrees to the
condition that his family doctor may pass inforroatiabout the applicant’s health status to
the contracting insurance company. If the applidead severe health problems or diseases,
insurance is either not possible or the premiudspted to the elevated individual risk. As

no data is available about these individually neget premiums, these cases cannot be

taken into account in this study.

The market for private SLTC insurance is a smalikeacompared to other private insurance
markets*® In 2005 about 667.800 persons held daily allowanserance, 8.8% more than in
2004%" The return from premiums was 170 Mio € when it \iest recorded in 2005. Statis-
tics before 2004 do not distinguish between ddillgwaance insurance and care cost insur-
ance. For overall private SLTC insurance, the nundfeinsured persons doubled from
380.000 in 1995 to 750.000 in 2003 and increas@8@0000 in 2005. Figure 1 illustrates this
development:

Growth rates in benefit payments are even highen@® and more persons reach LTC age.
Information is available back to 7.8 million € i0@ and shows a 20-25% growth rate up to
14.9 million € in 2005. The raise in benefit paynseof 22.7% from 11.9 Mio € in 2004 to
14.6 Mio € in 2005 was the highest increase in fiepayments in all private insurances in
that period. Figure 2 shows the benefit developrogat the years 2002-2005.

Who are the 830.000 insured persons in Germang®lier to determine the characteristics of
policy buyers, | run a Probit regression based ata drom the Mikrozensus Cross Section
20038 The binary dependent variable is whether someewgs @n insurance policy. One
percent in the sample has SLTC insurance — justifikhe German population. The variables

and their descriptive statistics are summarizetiainle 2.3.

“® See Scharfenberg (2008) for a detailed discussitime limited SLTC market size.
" See PKV (2006), p. 31, 36, 49, 52, 86 for theofwihg statistics.
“8 For details about the Mikrozensus see 2.5.2.1.
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Observations Mean Std.Dev. Min Max
SLTC 493,035 0.011 0.105 0 1
Socio-economic
Variables
age 502,873 41.905 22.6074 0 95
sex 502,873 0.483 0.500 0 1
east 502,873 0.166 0.372 0 1
german 502,873 0.935 0.247 0 1
job 429,850 0.493 0.500 0 1
private 498,126 0.110 0.301 0 1
educl 389,023 0.231 0.422 0 1
educ2 400,372 0.613 0.487 0 1
privatepension 130,844 0.085 0.279 0 1
income 480,633 968.811 1,186.404 0 18,000
Health Variables
disabled 469,806 0.040 0.195 0 1
sick 469,780 0.044 0.206 0 1
accident 469,780 0.003 0.055 0 1
bmi 166,788 24.239 5.014 5.917 123.457
smoker 179,263 0.256 0.437 0 1
Family Variables
kidnumber 497,953 0.911 1.149 0 11
kids 497,953 0.482 0.500 0 1
married 502,873 0.481 0.500 0 1
widowed 502,873 0.078 0.268 0 1
divorced 502,873 0.054 0.227 0 1
highcost 502,873 0.669 0.471 0 1

Table 2.3: Descriptive Statistics of the Probit Varmbles

The mean age in the sample is 41.9 years, 48.&meace male. 93.5 percent are German,
16.6 percent are from East Germany. 49.3 percentwrently employed and 11 percent of
those who have health insurance own private headtlrance. Education levels are defined
by the highest degree of education a person hatedaeducl equals one if a person has a
general school diploma, educ?2 identifies persons hdwe a higher degree like a university
diploma. If both variables equal zero, the persas ot graduated from any school. Private-
pension defines persons who already provided feir thid age on an individual basis. In-
come is the per capita household income definatieasotal net household income adjusted
by a standard equivalence sc8iélighcost is a variable that defines those Laemdwr offer
LTC services at costs which lie above the Germaarm@&able 2.4 shows the variable high-

cost for the German Laender.

Probit regression results are shown in Table 2 ffect of age is positive and significant
for nearly all the models as is sex. The older peget the more they have insurance. Men
own more insurance policies than women but thisatfiveakens with the age. Persons from
East Germany are significantly less insured thanrést of the country. If the variable high-

cost is included in the regression its coefficisngignificant only if the dummy for East Ger-

*1 Income divided by the square root of household bem
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many is excluded. This is due to the fact that astEserman country has high costs and the

highcost variable only mirrors the effect of Eagtr@any.

Laender Highcost
Schleswig-Holstein
Hamburg
Niedersachsen
Bremen
Nordrhein-Westfalen
Hessen
Rheinland-Pfalz
Baden-Wiirttemberg
Bayern

Saarland

Berlin 1
Brandenburg
Mecklenburg-Vorpommern
Sachsen

Sachsen-Anhalt
Thiringen

o LorpRprCoFP R

©®cooo

Table 2.4: Laender with high LTC Cost?

The income coefficient is always positively sigo#nt and higher for males than for females.

If income is split up into five dummies — the 10-gent poorest, 10 to 25 percent of the in-

come scale, 25 to 50 percent, 50 to 75 percent 89 percent and the 10% richest — the two
lowest income classes are the less likely to hasarance and the richest are most likely to
have bought a policy.

The health variables have significant influencdlminsurance decision — the hypothesis that

all health variables together equal zero can bectejl Z =6.76 in model (1)). However,

smokers seem to be more likely to buy SLTC insuzaasthe coefficient is positive and sig-
nificant in model (3).

Family variables like whether people are marriedvbether they have children do not influ-
ence the insurance decision. Only widowed and daaipersons can be shown to have less
insurance. The fact that widowed men have moraamae than widowed women reflects the
problem that usually women take care of their hndbavho die earlier: if the woman dies
first, the husband has to take care of himself. iffleence of the education level does not
differ between sexes. It is negative for low ediaratevels and positive for higher levels.
Persons who already have private annuity insurandethose who have private health insur-

ance are more likely to have SLTC insurance as. well

2 Based on Statistisches Bundesamt (2007), p. 15.
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(1) (2) (3) (4) (5)
Socio-economic variable
age 0.00459* 0.00517* 0.00384 0.00532** 0.00517
(0.0024) (0.0023) (0.0024) (0.0023) (0.0023)
sex 0.383*** 0.269* 0.341** 0.236 0.269
(0.12) (0.14) (0.14) (0.14) (0.14)
agesex -0.00848*** -0.00865*** -0.00607** -0.00847*** -0.0865
(0.0030) (0.0026) (0.0027) (0.0026) (0.0026)
east -0.306*** -0.302*** -0.253*** -0.295
(0.057) (0.057) (0.056) (0.065)
german 0.189** 0.195** 0.149* 0.181** 0.196
(0.087) (0.087) (0.088) (0.088) (0.087)
job 0.146*** 0.151%*= 0.175** 0.149*** 0.151
(0.050) (0.050) (0.046) (0.051) (0.050)
private 0.335*** 0.335%** 0.287*** 0.345*** 0.335
(0.044) (0.043) (0.043) (0.044) (0.043)
educl -0.0929 -0.179** -0.120 -0.173** -0.179
(0.061) (0.085) (0.083) (0.085) (0.085)
educ2 0.0648 0.0144 0.0425 0.00829 0.0143
(0.042) (0.067) (0.064) (0.067) (0.067)
sexeducl 0.179 0.0590 0.191 0.179
(0.12) (0.11) (0.12) (0.12)
sexeduc2 0.0836 0.0457 0.0944 0.0837
(0.084) (0.078) (0.084) (0.084)
privatepension 0.111* 0.112** 0.111* 0.101** 0.112
(0.049) (0.049) (0.048) (0.049) (0.049)
income 0.000103***  0.0000942*** 0.0000936*** 0.0000941
(0.000029) (0.000030) (0.000030) (0.000030)
income_sq -6.79e-09***  -7.00e-09*** -7.43e-09*** -7.00e-09
(1.85e-09) (1.86e-09) (1.88e-09) (1.86e-09)
incomesex 0.0000327 0.0000462* 0.0000556** 0.0000463
(0.000023) (0.000026) (0.000027) (0.000026)
hhpoor -0.224
(0.14)
hhlow -0.304**
(0.14)
hhmiddle -0.0224
(0.12)
hhhigh 0.171
(0.11)
hhrich 0.260**
(0.12)
p-value (F-Test) 0.0000 0.0000 0.0000 0.0000 0.0000
Health Variables
disabled 0.0322 0.0355 0.0338 0.0386 0.0356
(0.055) (0.055) (0.056) (0.055) (0.055)
sick 0.0148 0.0143 0.0365 0.0131 0.0142
(0.054) (0.054) (0.054) (0.054) (0.054)
accident -0.182 -0.182 -0.145 -0.180 -0.182
(0.21) (0.21) (0.21) (0.20) (0.21)
bmi 0.0463 0.0477 0.0470 0.0469 0.0478
(0.034) (0.034) (0.034) (0.035) (0.034)
bmi_sq -0.000939 -0.000962 -0.000904 -0.000963 -0.000964
(0.00064) (0.00064) (0.00064) (0.00065) (0.00064)
smoker 0.0625* 0.0645* 0.0862** 0.0651* 0.0645*
(0.037) (0.037) (0.037) (0.037) (0.037)
p-value (F-Test) 0.3434 0.3165 0.1986 0.2756 0.3165
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Family Variables
kidnumber -0.0483
(0.033)
kids 0.0741 -0.00720 0.00185 -0.00368 -0.00720
(0.068) (0.040) (0.040) (0.040) (0.040)
married -0.0474 -0.0727 -0.0555 -0.0718 -0.0725
(0.078) (0.053) (0.054) (0.054) (0.054)
widowed -0.311* -0.325* -0.222* -0.326** -0.325**
(0.14) (0.13) (0.13) (0.13) (0.13)
divorced -0.199 -0.241%x* -0.188 -0.245%+* -0.241%*
(0.12) (0.084) (0.085) (0.084) (0.084)
marriedsex -0.0339
(0.097)
widowedsex 0.367 0.385* 0.265* 0.374* 0.385*
(0.23) (0.21) (0.21) (0.21) (0.21)
divorcedsex -0.0751
(0.16)
p-value (F-Test) 0.0469 0.0223 0.2264 0.0210 0.0225
highcost 0.114%** 0.00912
(0.036) (0.042)
Constant -3.286%** -3.267** -3.207** -3.355%* -3.276%**
(0.46) (0.47) (0.48) (0.47) (0.47)
Observations 34,181 34,181 34,048 34,181 34,181

Table 2.5: Probit Regression Results
(standard errors in brackets, ***/**/* for signifence at 1%/5%/10% level)

2.4 Demand Side Limitations

Many theories explain the limited size of the USCO.narket. Sloan and Norton (1997) con-
duct a literature survey on these theories findivad limitations can be caused by factors on
the demand side or factors on the supply sideefribrket.

On the demand side, there are mainly two explanstior a limited market size: limited con-
sumer rationality and the availability of imperféett cheaper substitutes.

According to Kunreuther (1978), consumer ratiogatian be limited by the fact that people
have problems understanding low-probability higbslevents. They tend to ignore these
events, especially if these events have not ocdumeently. The event of becoming a nurs-
ing case might fall into this category, especidtly very young persons who have not been
confronted with close relatives in LTC yet. Besidleat, misconceptions about the compul-
sory LTC insurance system can substantially linetndnd in the market: in Germany, 28
percent do not see a need for insurance thinkiayg #ne fully insured by their compulsory
LTC insurance?

Imperfect but cheaper substitutes can be finamakd by children, informal unpaid care pro-
vided by family members (Pauly, 1990) or the compny LTC insurance. The latter cur-
rently covers 53 percent of LTC expenditures. itheap in a sense that premiums are com-
pulsory and directly deducted from the pay cheak fiNther individual payments are neces-

sary.

3 PKV (2007), p. 8.
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The Probit regression in chapter 3 showed thatopersvith children are not more or less

likely to buy SLTC insurance than childless persensor are married persons. This shows
that Pauly’s hypothesis that persons with childaea less likely to buy LTC insurance as

they want their family to take care of them is walid here. People seem not to trust on their
family as substitutes to cover their LTC risk.

Concluding, the fact that 28 percent of the Gerntimeot see a lack in LTC risk coverage is
the most important argument for demand to be sdlsasapeople see compulsory LTC in-

surance as a substitute for private insurance anthey think compulsory LTC insurance

covers the total LTC costs, they do not buy SLT€lirance.

2.5 Supply Side Limitations: a Model to analyse Ingrance Premiums

On the supply side, reasons for a limitation of therket size are less obvious. Supply side
imperfections could be asymmetric information, imiget competition, high transaction costs
or the uninsured aggregate risks of rising LTC sastthe future. In order to determine fail-
ures in the market Brown and Finkelstein (2007)ppe® to analyze the insurance premiums
in the market as most imperfections result in aldgrices and / or “quantity rationing”, i.e.
contracts that do not cover the whole risk.

In this section | apply the model by Brown and Fiskein (2007) to find elevated prices in
the market for SLTC insurance. | concentrate okgsribecause the insured decide them-

selves how much of their risk they want to haveered. Thus coverage is not constrained.

2.5.1 The model

Brown and Finkelstein (2007) analyze the supplg siithe US LTC market calculating the

“real price” of a contract, the load:

The load is the difference between unity and theeeted present discounted value (EPDV)
of the insurance payments over the EPDV of therarste premium. If the load equals zero
the contract is called “actuarially fair’, meanitigat, in expectation, people pay as much into
the insurance as they are expected to be paid Baeklower benefits are as compared to

premiums, the higher is the load factor. If thedlemnegative benefits exceed premiums.

Load = 1- : ;Z
EPDV(Premiums)

5 (1)
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The index t is denoted as the person’s age. Pugdieggspens at age t=j where t goes from j to
100 in one year steps. Maximum life length is assdibo be 100 years here.

Bs is the benefit a person receives depending opehson’s health stateg B the insurance
price the person has to pay in her state. Thig@iso depends on the age at purchase.
According to the model a person can be in five thesthtes, deteriorating from 1 to 5: s=1 is
in good health. A person in state 1 pays insurgmeeniums and does not receive benefits.
As only individuals in good shape can contractitiseirance, s=1 in t=j. s=2, s=3 and s=4 are
the three care levels according to German lawsumag that people do not pay insurance
premiums when in care but receive benéfits=5 is death. Clearly in this state payments and
benefits are zero.

i is a realistic second-order discount rate. |waaes of 4% and 6% here.

Equation (1) shows the basic model | use to andlygeSLTC insurance market as a whole.
Contract characteristics are not taken into comatt®n. Especially, | do not consider waiting
times between buying the policy and receiving bésieth my calculations for single insurers

| will account for contract characteristics.

2.5.2 Probabilities of the Transition into LTC

The most important input factor is QThis is the conditional probability of being itate s
in time t given that the individual was in statatlthe time of purchase. In order to calculate
Q I use data from the Mikrozensus Panel 1996-1999.

2.5.2.1 The Mikrozensus Data

The Mikrozensus is a representative sample of ttem@n population. Participation is en-
forced by law which leads to a very high participatrate. Once a year the interviewers con-
duct face-to-face interviews to ask the participaitout their social and economic situation,
their education and the job market.

Until 2006 the Mikrozensus data has only been gtbli as cross-sectional data. This is the
first time the panel structure of the data can $eduEvery year one quarter of the panel is
being replaced which leads to a four-year rotapagel with 800.000 participants in total.
The Mikrozensus Panel 1996-1999, published in ant@606, can be used to estimate prob-

abilities for the transition between care levels.

** For some insurers, premiums have to be paid ilivaly states. This fact cannot be implementethigen-
eral analysis but will be in the single insurerlgsis.

> These are values | collected speaking with aneagt4% is the lower bound, 6% the upper bound:&bcu-
lations.
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2.5.2.2 Calculation

As detailed information about the care level isycaNailable for the first three years of the

panel, no information from 1999 could be used. Pharel starts in 1996 and no dead indi-
viduals are included in the 1996 data. To accoantHe fact that death is an absorbing state
observations with death as the state in the prewear are excluded from the regression. As
the number of observations for the health stateotssufficient for persons below the age of

20, | exclude them from the analysis. In the datge is recorded only for persons born after
1900. Therefore the maximum age in the estimas8d®8iyears based on the transition 1997-
1998.

In total the data set includes 89,757 observationghe state, out of which 87,912 are in

state one, 554 in state two, 528 in state threé,iiState four and 569 die. In order to calcu-

late the transition probabilities the transitior®&D7 and the transition 1997-98 can be used.

As individual risk adaptations for applicants whmrtbt pass the health exam can not be con-
sidered in this analysis, only healthy personsesaer the insurance in this model. Premiums
then only depend on age and sex — no other infoomat being used to calculate the pre-
mium. Therefore my first step is to estimate thebability of a transition between the five
states using an Ordered Probit regression withsthie as the dependent variable and dum-
mies for the lagged states and age as the indepevaéables. An Ordered Probit regression
is suitable as the dependent discrete variabledsred with categories which decrease in
their value (state one is the healthiest, state iBvthe less healthy). The latent variable be-
hind the process is the individual’s “true healthtgs”. If this status falls below a certain
threshold the next worse state is reached. In dadaccount for a possible nonlinear influ-
ence of the age | use a spline curve for the age avie age knot every five years. Probabili-
ties are estimated separately for men and womeheafiypothesis that a joint estimation

leads to the same results as the separate estintatiobe rejected in a Likelihood Ratio Test

(x5 =42,67). See Table 2.6 for results from the Ordered Ridbidel.

As observations in the data do not suffice to mtegliobabilities for each age, | predict prob-
abilities based on an artificial data set. Thisads#t includes one observation for each age,
gender and health state so that one transitiomnfatreach gender and age can be predicted.
These transition matrices contain the transitioobpbilities for a one year transition from
four living states to five states (including deaffihe probabilities in each line, i.e. from one

state to the five other states, add up to one.e&shdis the absorbing state, the probability of
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the transition from death into one of the fouriyistates is manually set to zero and the

probability of staying dead is set to 1.

Male Female
agespl20 0.0205 -0.0872
(0.052) (0.061)
agespl25 0.00841 0.0259
(0.042) (0.059)
agespl30 -0.0315 0.0176
(0.039) (0.049)
agespl35 -0.0124 -0.0137
(0.041) (0.044)
agespl40 0.0197 0.0381
(0.041) (0.040)
agespl45 0.0831** 0.0593*
(0.035) (0.034)
agespl50 -0.0348 -0.0269
(0.029) (0.030)
agespl55 0.0611** 0.0301
(0.025) (0.028)
agespl60 0.0412 0.0395
(0.021) (0.024)
agespl65 0.0357 0.0303
(0.020) (0.022)
agespl70 0.0597*** 0.0132
(0.019) (0.020)
agespl75 0.00263 0.0248
(0.024) (0.022)
agespl80 0.0634** 0.0511**
(0.027) (0.023)
agespl85 0.0102 0.0343
(0.035) (0.025)
agesplo0 0.0389 0.0520
(0.084) (0.043)
agesplos 0.537 0.00550
(0.35) (0.12)
stateone_lag -2.479%* -2.776%**
(0.13) (0.11)
statetwo_lag -0.582*** -0.742%+*
(0.15) (0.12)
statethree_lag -0.290** -0.357***
(0.15) (0.12)
/cutl 0.393 -0.197
(0.25) (0.25)
/cut2 0.561** 0.180
(0.25) (0.25)
/cut3 0.763*** 0.642%*
(0.25) (0.25)
lcutd 0.847*** 0.856***
(0.25) (0.25)
Observations 43012 46745
Pseudo R 0.2893 0.3783

Table 2.6: Results of the Ordered Probit Regression
(standard errors in brackets, ***/**/* for signifence at 1%/5%/10% level)

Under the assumption that the current state onbeilds on the state in the year before the
Markov property is fulfilled. Transition probabibs from any period to any period can thus
be calculated using Markov chains. Based on 79ilplesages (j) at entry to the insurarée,

transition probabilities have to be calculated T0rstarting points and (79-j) end points. As

the individual is assumed to be healthy at entraineeto be in s=1 in t=j, only the transition

%620 being the lower bound, 98 being the upper bdarade.
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Note: the falling lines are due to persons who die.
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probabilities from state one to the five statesehtivbe considered. The result is a matrix of
the dimension 79x5x79 for each gender. Figure2A3how how the transition probabilities

change across life for j=U.

In Figure 2.3 one can see that the conditional giodiby for a man to be healthy in a certain

age (conditioned on being in perfect health atadpe of 20) falls from 100% at the age of 20
to 1.2% at the age of 98% — and vice versa fodtath probability. As shown in Figure 2.5

for living persons the probability of becoming asing case (again if the person is in perfect
health at the age of 20) is rising constantly vaigje.
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Prob(State, Age|Age at Entry=20) if Person /
o
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Figure 2.5: Probability of Being in State 2 / State / State 4 if Person Alive (Males)
Note: These are conditional probabilities condigidmon “Being in state 1, 2, 3 or 4 probabilities are higher here than in
Figure 5. As state 5 is no longer in the Figure,dbrves no longer fall within five-year-intervals.

2.5.2.3 Validation via “Stylized Facts”

One possible way to validate the transition prolitgs is to compare them to probabilities
which have already been published for Germany.lll iefer to two sources: an article by
Ziegler and Doblhammer (2005b) and the federaissizg of Germany (Statistisches Bunde-
samt (2007)).

Ziegler and Doblhammer (2005b) base their findirogs data from the German Socio-
Economic Panel. They point out that age is the nmopbrtant risk factor for the transition

into LTC. The risk rises exponentially with agerthermore, incidence is said to be the same

" Note that the spline curve characteristic is duthé definition of five year age splines.
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for men and women, but prevalence is much highemimmen. This means that women,
once they entered LTC, stay frail for a longer perihan men given that mortality rates are
much lower for women in all ages.

Federal statistics as Statistisches Bundesamt J2)irm the facts about the exponential
influence of age and the high prevalence of wonmedTiC. The difference between genders
concerning the share of the population in LTC @@asing with age, too. While about 5% of
both sexes are in LTC in the group of 70-75 yeds,069% of female over 95 year olds and

only 29% of males over 95 years are in LTC.

My transition probabilities suggest the same figdinThe LTC risk increases strongly with
age: 1.33% (0.79%) of 65 year old men (women) iodgoealth is in LTC the following year.
For 95-year-olds, probabilities reach 8.35% (9.89@g)ncerning mortality rates, my prob-
abilities show values that are consistent with Begnd Doblhammer (2005b): 26.36% of
men in care level 1 at the age of 65 die withinftiiowing year, whereas it's only 10.17%
for women. 10 years later, 44.16% of those merdagesl while only 21.95% of women who
were in care level 1 at the age of 65 have died.

A similar mortality difference can be observed tbe healthy 95-year-olds: 6.99% of the
men in this group die within the next year as coragdo 1.14% of women.

On the one hand, the fact that women stay in LTii¢éo than men can be proved by lower
mortality rates. On the other hand, probabilitieerediffer for the 65-olds: 31.16% (only
16.58%) of women (men) in care level are still ifQ_the following year. This effect is
much stronger for 95-year-olds, where 38.71% ofvibenen and only 4.91% of the men in
care level one are still in LTC one year later.

This comparison shows that my transition probaeditare in order with existing research
about LTC risk, mortality rates and their differenfor both sexes. Thus, this is one way to

successfully validate the estimated probabilities.

2.5.3 A hedonic Regression of Insurance Premiums the German Market for SLTC

In order to calculate a realistic mean premiumd thee results of a hedonic regression | ran
with the offers of 24 German insurers for dailyoalnce SLTC insurance.

The dataset includes 24 insurers with, in totalir@birance plans. The price for an insurance
policy basically depends on the customer’s age gamtler. Furthermore, contract-specific
components influence the price, such as the benafgéach care level as shares of the benefit

payment in care level three (e.g. 25% in level &@85 in level two and 100% in level three),
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the maximum age at entry and the time after buyireginsurance that the customer has to
wait until he can receive benefits (usually up tgears).

Benefit payments are usually offered as multipliea 6€ payment in care level three. There
is a base price for a 5€ benefit unit. The totahthty premium is the combination of the base
price and the according factor to get the contrhbienefit amount. E.g., if a 5€ daily allow-
ance costs 0.50€ per month, a 20€ daily allowanstes@€ per month. Premiums usually stay
constant for a life-tim® unless optional arrangements to increase coveradehus premi-
ums automatically after a certain period have tzegred on.

Table 2.7 gives an overview over the included iasoe companies and their insurance plans.

Insurer Plan 1 Plan 2 Plan 3
Allianz Private Krankenversicherungs-AG PZT

Alte Oldenburger Krankenversicherung PT

ARAG Krankenversicherungs-AG Tarif 69

Barmenia Krankenversicherung a.G. PT1 PT3
Bayerische Beamtenkrankenkasse PflegeOPTIMAL  PREX4PAKT
CENTRAL Krankenversicherung EPTN1 EPTN2
DBV-Winterthur Krankenversicherung PTG 3 PTG DYN
Debeka Krankenversicherungsverein Pvz

Deutscher Ring PTG 1 PTG 2
DEVK Krankenversicherungs-AG PT/B PT/B3
DKV Deutsche Krankenversicherung PET

Gothaer Krankenversicherung PT

HanseMerkur Krankenversicherung PTA
HUK-Coburg-Krankenversicherung PT PT3
INTER Krankenversicherung PTN

LVM Krankenversicherungs-AG PZT

Minchener Verein Tarif 420 Tarif 423
Nirnberger Krankenversicherung PT

PAX-Familienfursorge Krankenversicherung P EU

R+V Krankenversicherung PT PT3
SIGNAL Krankenversicherung EPT

Suddeutsche Krankenversicherung PE1 PE2 PE3
uniVersa Krankenversicherung PTK

VICTORIA Krankenversicherung Pz

Table 2.7: Insurers and Insurance Plans

Variables Mean Std Label

accidentwait 0,56 0,50 1 if standard waiting time does not applyase of an accident

age 41,35 16,33 age at the moment of buying the inagran

age_gender 20,67 23,68 Interaction of age and gender: eghalage for men and zero for women
alwayswait 0,00 0,00 1 if there is a standard 3 year waitimg t

levell_euro 0,76 0,82 € paid in care level 1

level2_euro 2,28 1,61 € paid in care level 2

level3_dummy 0,30 0,46 1 if only care level 3 triggers payments

Iprice 0,69 1,05 logarithm of the price for a premium wbhdaily allowance in care level 3
max_age 67,21 8,30 maximal entrance age to contract theanse

neverwait 0,32 0,47 1 if there is no waiting time betweentrating and receiving benefits
older 38,90 20,49 age if age>=22, 0 else

gender 0,50 0,50 1 if male, 0 if female

Table 2.8: Variables and Values (3676 Observations)

%8 See general assumptions in section 2.
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Table 2.8 shows the variables in the regressiontlagid descriptive statistics. The regression
results are reported in Table 2.9. With this regjaes 92% of the price variation can be ex-
plained. For more details and a discussion oféselts see Scharfenberg (208%).

@

gender -0.227%+*
(0.043)
age_gender -0.00474***
(0.00092)
levell_euro 0.176***
(0.045)
level2_euro 0.173***
(0.036)
level3_dummy -0.277*
(0.13)
accidentwait 0.0219
(0.068)
neverwait -0.0132
(0.071)
max_age 0.00970%***
(0.0026)
age 0.0672%*
(0.010)
age_sq -0.000161
(0.00012)
Constant -3.083***
(0.33)
Observations 3,676
R-squared 0.92

Table 2.9: Hedonic Regression Results
(standard errors in brackets, ***/**/* for signifence at 1%/5%/10% level)

2.5.4 Estimation and Results

The payments £stay constant for different ages and ages at .eAypayments are linear in
prices only the payment-price-ratio is importantehdn order to facilitate the calculation a
coverage of 40€ a day is assumed. As shown in TAh@, this would be just enough to

cover the difference between the arising costsir tevel three and the LTC payments.

Care Level
1 2 3
Costs (nursing expenses + board & lodging) 1,854 28, 2,706
Payments out of LTC insurance 1,023 1,279 1,432
Difference 831 1,001 1,226
SLTC insurance payments (40€/day, averagel80 540 1,200
payments in level 1 and level 2: 15%, 45%)

Table 2.10: Care Costs and LTC Paymenf§

The insurance prices are calculated using the hedonction of chapter 2.2.3. To be more

realistic the function is calculated step-wise iwefgroups taking into account the different

% In Scharfenberg (2008), | use some more varidhlasnore recent regression. However, as theseblas
are not significant and the results do not changstantially, the original values are being usee he
% Statistisches Bundesamt (2007), p. 15; Bundestahisn fiir Gesundheit (2007a), p. 4.
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maximum ages at entry and then smoothed via artiawlali regression using the predicted
prices from the step-wise function as the dependanable and age and squared age as in-
dependent variablés.Figure 2.6 shows the resulting price function @&l as the step-wise
function.

Premiums stay constant for individuals that corttiae insurance after the age of 21. Before
that they pay a special rate that is adapted t@dth#t rate after another risk examination at
the age of 21. This is why individuals below the af 22 are excluded from the analysis.

Estimations for the whole market, i.e. based onhé@onic price function, show that loads

are very high in the German market. See Figurer Afgraphic analysis. For the estimation

with a 4% discount rate, female loads start at,0@ads for men at 0.05 at the age of 22. In
the case of a 6% discount rate, the load fact@smher as future benefits — which will be

paid many years after buying the insurance — aeodinted by a higher factor and thus lower
in their EPDV than the premiums that start fromfiret period.

An analysis of single insurers (as shown in Figu&) shows that the difference between the
loads for men and women approaches zero with risgeg As insurers do not have an incen-
tive to discriminate one gender, these equalizaddshow that the model replicates the real

process of calculating insurance prices to a cedzient.
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Figure 2.6: Annual Premiums (Coverage: 40€ / Day)
Note: Premiums for Males; for Females similar

®1 The groups are divided according to the maximuesag entry 60, 65, 70, 75 and 100.
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6% discount rate

2.5.5 Unconditional Probabilities and Claims Amouns per Risk

German insurers do not calculate their SLTC premsitwsed on transition probabilities into

care levels. They use the claims amount per riskthe average benefit payment for an indi-
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vidual of a certain age and gender. The amouneducted from actual benefit payments
which are not publishef.However, these amounts do not take the health efahe benefit
receivers at the age at entry into account andadlovary for different ages at entry. If a 20
year old man and a 65 year old man enter the insardhe insurer assumes the same prob-
ability for both to be a nursing case at the agéofin the transition probability model, LTC
probabilities are much lower for the 65 year oldheey are conditioned on him being in per-
fect health at the age of 65. As a consequence @ains amounts at the age of 70 per 65
year old healthy man are taken into considerati@mé- not those that include men who are
already in LTC at the age of 65. With the concdpironditional probabilities, | try to rep-
licate the idea behind the insurers’ approach watimeeding the data on claims amounts per
risk.

The unconditional probability for a person to beairhealth states' in timet is given by
P(s = s ' whereas the conditional transition probabilitgigen by

PE=%'18.= & - (2)
taking the health state in the previous year imiosaeration. Hence the unconditional prob-

ability is the sum of the conditional probabilitieger all states:

Pe=sF D PE=s'ls= s - ©)
S =1

In t-n the insurance only allowed persons who virefgealth state one to enter. Subsequently

the transition probability model calculates theladoility P(s =$ '|s, = 1 while the un-

conditional probability remairf3(s = s . Therefore,

Ps=s 2 P(s= s'ls = (4)

or,if > PE=%"I8,= 8 ¥ . (5)
St-n =2

Ps=s P P(E=s'ls= s§ - (6)

Therefore LTC probabilities are lower in the trdiasi probability case as only the subset of
healthy persons in t-n is used to calculate prdib@si But as LTC probabilities are higher in
the unconditional model, load factors have to lveelo This is due to the fact that benefits are

weighted with a higher probability than in the sdion probability model.

%2 Email from Isabella Osterbrink (PKV), 08-09-07.
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Figure 2.9: Loads calculated with Static Probabilites
6% discount rate

Figure 2.9 shows that loads are indeed much loaethfe unconditional case. They now
range from -0.91 (-0.73) for men (women) at the @ig@2 to 0.45 (0.43) at the age of 98.

Even if according to this unconditional approachddactors are much lower, it is important
to keep in mind that the load model is based amsttian probabilities and that this approach
has only been used to demonstrate the differenweeba transition probabilities and uncon-

ditional probabilities as employed by German inssire

2.5.6 Further Applications of the Model

With the EPDV model, a comparison of different cants with varying terms is possible. On
the one hand, insurance companies can be compapgder to choose the optimal company.
On the other hand, different contract models withitompany can be compared.

An example for the latter is shown in Figure 2.Rtan 1 offers 100% benefit payment lim-
ited to care level three and allows for an entraange up to 75 years. In levels one and two
the insured still has to pay insurance premiumgldn 2 the age at entry may not exceed 65
years. Benefit payments reach 40% in level one, 0% vel two and 100% in level three.

As soon as the insured enters the first care l&nginonthly premium is set to zero.
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Plan 1 is far less expensive than plan 2. Howdter|Joad calculation shows that in expecta-
tion plan 2 pays more. Due to the fact that cavellthree is reached less often than level one

and level two, most insured will never receive gaérom plan 1.
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Figure 2.10: Contract Comparison (Female)
6% discount rate, Annual Premium (Coverage: 40€y) Da
Contract 1 only pays in level 3; Contract 2 pays 40%6-100% in Care Levels 1-2-3

2.6 Market Failure as an Explanation for high Loads

Brown and Finkelstein (2007) define four sourcesugply side failures in the market that
may lead to elevated prices, i.e. high load factmrguantity rationing. This sections’ inten-

tion is to identify possible types of market fadaras reasons for high loads.

2.6.1 Asymmetric Information

According to Brown and Finkelstein (2007) high Ieaday have their origin in asymmetric
information. As a successful risk examination s basic condition to enter SLTC insurance
adverse selection is not very likely to be basedimidentified health risk factors. However,
more detailed information on health is needed taltle to rule out adverse selection based
on risk type.

Finkelstein and McGarry (2004) point to anotherrsewf asymmetric information: private
information about one’s risk preferences. They arthat those whose preference for insur-
ance is above the average which the insurer olsdraee below average use of nursing

homes as this group consists of more cautious aadthver individuals or persons who are
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very likely to invest in health activities that timsurer cannot observe. As no detailed infor-
mation is available about the bought policies dralihsured benefits a test for asymmetric
information as proposed by Finkelstein and McGdg@§04) or Finkelstein and Poterba
(2006) cannot be performed here. However, as tireaie more likely to buy SLTC insur-
ance (see chapter 3 for the Probit Regressionpamith persons tend to be healthier than the
averag€® there seems to be risk preference based advéestiae in the market.

For the United States Finkelstein, McGarry and &@05) prove that persons who lapse an
insurance contract are found to be one-third lés$ylto subsequently be in a nursing home
than those who keep their contract. The MikrozerRasel 1996-1999 only contains four
subsequent periods; therefore later nursing honeecasnot be taken into account in my
analysis. Based on the available data only prelnyievidence can be found on the topic of

dynamic inefficiencies; inx® tests between persons who drop out of SLTC inseréimom

1996-1997 and covariates only few correlationsaiay be found: those who have kids drop
out more, the poorest drop out less, as do thesiciNo other correlation, e.g. with educa-
tion, sex and other income levels, can be provdns akes dynamic inefficiencies very

unlikely to happen in this context as no concretke group is dropping out of the insurance.
Especially there is no proof of the healthy and lthgadropping out. Furthermore, as there is
no question in the Mikrozensus Panel 1996-1999 abdwether someone dropped out of
SLTC insurance | cannot distinguish between lapses data problems. However, there is
evidence that people’s expectations about their punsing home use are quite accufate.

Therefore it is possible that those with a very lask drop out of the insurance over time as
they can concretize their expectations over thesyea

An analysis of moral hazard would only be possibith a data set which tracks customers
after buying the insurance as the insured populalwuld have a higher probability to be-
come a nursing case after contracting the insurdrasethe uninsured population.

2.6.2 Transaction Costs

Transaction costs may have their origin in insregsts. Insurance companies face adminis-
trative costs that have to be covered by the presidrigures for the whole market of private
health insurers indicate that the administrativet€@re about 2.85%, acquisition costs are
8.61% of gross premiums in tof8ITherefore 11.4 Cent of each paid Euro is to caedenin-
istrative and acquisition costs. Furthermore, atgdbading of at least 5% has to be added to

%3 See, e.g. Smith (1999) for an analysis of theetation between health and wealth.

% See Kleinjans and Lee (2006) for an overview @ndiibject and a survey on existing literature ahatsging
home expectations.

% PKV (2006), p.97.
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the premiunf® Unfortunately, figures about the cost of claimilement are not available. |
estimate these costs at another 7% after speakthgwactuary.
This is a total of 23.5% for insurer costs mearimgt 23.5 Cent of each premium Euro is

used to cover costs. However, even after deduttiese costs, loads stay very high.

2.6.3 Imperfect Competition

The effect of transaction costs can be aggravatemhipetition in the market is not working.
Prices actually vary a lot in the market — evenidi@ntical contracts — and the market leader
is among the most expensive insurers in place.ri@leaompetition in the market is not per-

fect. See Scharfenberg (2008) for a detailed cleniaation of the SLTC insurance market.

2.6.4 Uninsured Aggregate Risk

In addition to facing an individual risk of becorgim nursing case, the whole group of in-
sured persons is exposed to the intertemporalofisising LTC costs. If the insurer tries to

cover this risk by an additional premium prices ta&nelevated. Daily allowance insurance
policies avoid this risk by fixing benefits to ar@@n amount of money which is independent
of actual LTC costs. To cover inflation and risiogsts, most contracts include an option to
raise premiums and benefits over the years. Howekiexr uninsured aggregate risk cannot

lead to elevated prices in this market.

2.7 Discussion

This is the first time probabilities for the tratien into LTC are calculated on a large data
basis. Brown and Finkelstein (2007) use a dynaroi@ticuous-time Markov chain model

developed by James Robinson (1996) to calculatérdnsition probabilities in the first tran-

sition matrix. In this study a simpler approactiaBowed. The first matrices are calculated
using an Ordered Probit model. Then the Markov eriypis assumed. Of course, if this
property is not fulfilled, the more complicated dymic approach will be the better option.
However, the resulting transition probabilities amnsistent and the probability curves are

shaped as expected. An actuary appreciated my Madation as an appropriate solution.

In Germany, premiums are calculated according saremce law (Kalkulationsverordnung).
This leads to a different calculation than the presented here. To assure a certain security

level, the expected average probabilities or claam®unts per risk have to be taken as a

6812 c), VAG (2007).
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lower bound for the probabilities in the premiuntcasation. This leads to higher probabili-
ties in the calculation — and thus to higher prensuEven taking into account the insurance
costs, premiums will still have to be higher tddal insurance law. See Scharfenberg (2008)
for an overview on general calculation rules foerpiums in the German health insurance
market.

Furthermore, insurers have to calculate with |gmsdabilities. A certain percentage of the
insured cancel their contracts before they recamnyebenefits. This reduces the payments for
the insurer and decreases the premium. As the lelkrsus Panel does not offer specific data

about lapses, new data sources would be neededdara for this possibility.

People’s individual decisions strongly depend artlevel of risk aversion. The “fair load of
zero” defined by the EPDV model is a criteria f@krneutral individuals only. Very risk
adverse persons will find much higher load factmseptable. Unfortunately, no information
on risk aversion is available in the Mikrozensusd?a 996-1999. Moreover, people might
not have the computational skills to calculate lthedls on a certain model. They would not
know that the cheaper contract that only pays lksnief care level three has a lower EPDV
than the more expensive contract. The fact that lImgnsubstantially more SLTC insurance
policies while the load factors barely differ bebmesexes underlines this point.

Finally, the common way to sell SLTC insurance @eB is to sell them in a bundle with
retirement provisions or health insurafitdt can be assumed that people do not compare
contracts that are offered by different insurengytrather just buy the insurance from their
usual provider. The consequence is that the poes dot have a very wide influence on the

buying decision.

2.8 Conclusion

This study shows that factors on the supply sidhefGerman market for SLTC insurance
limit demand in the market. According to the EPD\bdal by Brown and Finkelstein
(20044a) prices in the market are too high. This lbarcaused by supply side failures in the
market such as asymmetric information or imperéechpetition.

To calculate the EPDV model, | estimate probabtitior the transition between health, three
care levels and death. The Mikrozensus Panel 1996-is the first data set to offer the pos-
sibility to estimate these probabilities on a largenber of observations. After predicting

%7 See, e.g., Allianz (2007).
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probabilities for one year transitions based onetsteamates of an Ordered Probit model | use
Markov chains to estimate probabilities for lateags. In order to compute the expected val-
ues, | use actual benefit payments and premiuntsateecurrently available in the SLTC in-
surance market. Values are discounted by factod8wand 6%.

The resulting load factors show that accordindi®EPDV model premiums in the market as
a whole are strictly increasing with the age atyemto the insurance and that they are much
higher than zero and approaching one for high agigh load factors can hint to supply side
failures in the market. While imperfect competitiamd high transaction costs are very likely
to be a problem, the coverage of the risk of ridifi@ costs can be ruled out as an origin to
high loads as daily allowance insurance policies independent of the actual LTC costs.
More data on the insured population is neededderaio identify problems of adverse selec-

tion and moral hazard in the market.

Another application of the load model is a comparisf different insurance contracts. It can
be shown that within an insurance company, cheeqparacts with fewer benefits can actu-
ally have higher load factors than more expensiv@racts. Therefore, one possible exten-
sion of the model is to develop a comparison todiglp customers to choose the best avail-

able contract in the market.

Finally, supply side failures only account for soafehe possible factors that limit the SLTC
insurance market size. Problems on the demandssiele to be of significant influence on
the market, too. They include limited rationality @ustomers, especially misconceptions
about the need and the possibility to insure th€ ki§k on an individual basis.
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3 Who becomes Self-Employed?

Evidence from the Mikrozensus Panel
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3.1 Introduction

New firm formation is the basis for growth and catifveness of an economy. While inno-
vative new firms can enter new markets, all nevegmises can help create jobs and consoli-
date social security systems.

859,000 persons between 18 and 64 became self-gedpas primary or secondary oceupa-
tion in Germany in 2007. This is the lowest num&iece 2000. The gross effect on employ-
ment per new enterprise was at 1.9 employees ffegraployed as a primary occupation and
0.3 employees per self-employed as a secondarypaton. In total, 455.000 full-time jobs
were created by new self-employed persons in 2887much as 17-18% of all new self-

employed were previously unemploy&d.

Starting in 1986 the German government creatednabeu of incentives to support the indi-
vidual decision to become self-employed: until 2006w entrepreneurs coming from unem-
ployment were entitled to a bridging allowance tt@atered 170% of their last unemployment
benefit. From 2003 on, as part of the so-calledrtHReformen”, they were entitled to the
“Existenzgruendungszuschuss fur Ich-AG” (EGZ) x&d monthly amount between 240€ and

600€, for up to three years.
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Figure 3.1: Share of Self-Employed among the Popuian
Based on Mikrozensus Cross Sections 2001-2005

88 KfW (2008).
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Figure 3.2: Share of previously Unemployed among 8e€Employed / new Self-Employed
Shares of previously unemployed among all newesalbloyed, shares of previously unemployed neweseifloyed among
all self-employed and change of the shares bas&diknmzensus Panel 2001-2004.
Change in the shares as compared to 1997 basedkoozelisus Panel 1996-1999.

The fact that the share of previously unemployegdqres among the new self-employed grew
substantially between 2003 and 2004 suggests &ssiof this special incentive — especially
considering that at the same time the total shbseléemployed among the population grew
slower than the year before. See figures 3.1 aAdoB.the descriptive development of these

shares.

In 2006, both support systems were replaced by‘@raendungszuschuss”, a subsidy for
unemployed persons who want to become self-emplayembnsists of a nine month basic
support of the unemployment benefits plus 300€ apdtential six month follow-up support
of 300€ per month. Besides these support systenshvelne designed to help unemployed
individuals create their own business, there derge number of subsidies and programs for
employed persons, e.g. KfW StartGeld, KfW Unternetkredit, coaching programs etc.

The economic importance of new firm formation adl ae the large amount of public spend-
ing on the above support systems cause large stterédentifying the characteristics of nas-

cent entrepreneurs and the factors that influeneendividual decision for self-employment.
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Beside the possibility to evaluate existing paditimstruments this analysis can also help de-
sign incentives for future new entrepreneurs.

A true assessment of the pure influence of the@dhiction of the EGZ on the decision of the
unemployed to become self-employed would only besiide with a comparable control
group which did not have access to this incenth&this control group is unavailable, it is
hard to distinguish the effect of the incentivenfrother macroeconomic and microeconomic
factors which might have influenced the decisiomwdver, once the microeconomic vari-
ables of the decision are identified, the effectled EGZ can be analyzed holding at least
these factors constant.

Therefore, this paper has two main goals: firsalgfl determine the influence of microeco-
nomic variables like income, education and jobustabn the decision to become self-
employed. Holding these variables’ influence comisthanalyze the effect of the introduction
of the EGZ.

This study is the first to use the Mikrozensus P20€1-2004 with about 700 transitions to
self-employment per year. Prior studies for Germargybased on Mikrozensus cross sections
(Pfeiffer 1999) or on the construction of pseudagia out of Mikrozensus cross sections as
in Glocker and Steiner (2007). Generally, a lostfdies do not take unobserved individual
effects such as entrepreneurial ability into actodamous examples being Evans and
Leighton (1989) and (1990). This paper explicitgats with unobserved effects. In order to
do so | follow Chamberlain’s Random Effects apphgan his model, the correlation of the
individual effect with the regressors is represeritg adding the individual means of the vari-
ables to the equation. It can be shown that residltsypothesis testing differ substantially

from previous studies that did not account for sewbed heterogeneity.

My study results in several findings. Generallyeomployed and inactive persons are more
likely to become self-employed than employed pes§dithe longer an individual has been
unemployed, the more likely she is to become selileyed. Besides, possessing liquid as-
sets or having assets in the form of home ownerdbgs not influence the decision to be-
come self-employed. While personal net income igatieely correlated with that decision,
the household net income per capita affects it positive way. Furthermore, a high level of
education, i.e., having graduated from a universitfrom a university of applied sciences, is

a negative contributor to the probability of becogself-employed.

% For simplification | will refer to “employed” peosis when speaking about those employed on the mage
ket as opposed to the self-employed.
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Concerning the influence of the EGZ, unemployedspeas are — ceteris paribus — signifi-
cantly more likely to become self-employed in 2@B&n in the years before: governmental
incentives seem to work. Finally, a comparison i classical random effects model shows
large differences in coefficients: the influencehagh education and personal net income on
the decision to become self-employed is reversdtienclassical model which considers the
individual effects to be random.

The main policy implication is that the governmeniticentive mechanisms for the unem-
ployed — especially the introduction of the EGZeers to work. However, the government
should reconsider the economic contribution of ¢hnsew firms: 41% of the previously un-
employed new entrepreneurs in 2004 and 2005 haddlrleft the market by 2007, partly
because only one third of the new firms is credtased on new ideas while two thirds are
created out of dire straits. Therefore, employed wgll educated persons should be encour-
aged to enter self-employment, given that theirrmsses tend to be more successful than

those of the unemployé€d.

In the next section, | describe the microecononaickiground of the decision to become self-
employed. While presenting the main hypotheseshensubject, | summarize the existing

literature on self-employment.

In the third chapter | present the econometric rhadenell as a descriptive overview of the

variables in the Mikrozensus Panel 2001-2004 whigte in my estimations.

Results for the entire sample, for the sample $pligender, and for the sub sample of the
unemployed population are shown in section foatsb compare my findings to the results of
a classical random effects Probit model and toréisalts of previous studies. Sections five
and six discuss the results and give an overviewassible policy implications. Chapter

seven concludes.

3.2 Microeconomic Background

Given basic conditions provided by the state, tiividual decision to become self-employed
depends on the utility of existing employment altgives’> The most important factors
which influence this utility are the material enduoents to start a business, human resources,
risk attitudes, the wish to be independent andqtinedity of social and familiar networks. If

the utility of being self-employed is higher thdre tutility of the current job of an employed

0 See KfW (2008).
"L See Pfeiffer (1994) for a more detailed theorycdpsion.
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worker or higher than the expected utility from doyment of an unemployed person, she

chooses self-employment.

3.2.1 Definitions

The definition of a self-employed person in thigdst follows the definition in the Mikrozen-
sus: a self-employed individual is an economicatifive person who leads a business venture
as an owner, co-owner or leaseholder on her owpornssbility and without being bound to
instructions and who bears responsibility for teeelopment and the performance of the en-
terprise. The terms “entrepreneur” and “self-emptyare used synonymously in this paper
because the data does not allow differentiatingvéen, e.g., a self-employed artist and a
start-up company.

Here, an unemployed person is defined accordinipegolnternational Labour Organization
(ILO) classification: someone who is jobless, lgakior a job and who is available to the job
market at short notice. This classification is ubgdhe Mikrozensus opposed to the institu-
tional classification according to which everyoneonofficially reported their status and eve-

ryone who is currently receiving unemployment baé$ defined as unemployéd.

3.2.2 Hypotheses and Literature Review

The main hypotheses concerning the effects of ufmment are called “push” and “pull”
effect respectively. The push hypothesis argudsidi#zonal or individual unemployment may
force people into self-employment — or as the OECEB6, p. 53) described it:
...in a slack labour market with few opportunities fmid employment, unemployed
workers may seek self-employment as an alternativieblessness, and multiple job-
holders with secondary jobs in self-employment losg their primary paid jobs, thereby
becoming wholly self-employed.
According to this hypothesis, self-employment sdoaiove counter-cyclically: whenever
economic activity levels are low or falling, peopéad to become self-employed.
The pull hypothesis, however, states that when @oan activity levels are high or growing
more people switch to self-employment and they raoee successful with their ventures.
Therefore self-employment should behave pro-cyitjica
Storey (1991) and Meager (1992) run surveys onigusvstudies on the subject, the latter
proposing new approaches based on inflows andosgffrom self-employment instead of
the analysis of unemployment and self-employmestkst For Canada Arai (1997) can only

find a seasonal connection between unemploymensalfigemployment for the years 1961-

2 See Schmidt (2000) for ILO classifications in Mikrozensus.
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1994 which can partly be explained by a large nuntbgersons who run a business on a
seasonal basis and register unemployed for th@fése year.

While the push and pull hypotheses seem opposeddb other, they can be reconciled by
looking at unemployment from different levels: imdiual unemployment is more likely to be
a push factor while national unemployment or nati@tonomic activity is likely to be a pull
factor. Ritsila and Tervo (2002) run a nine yeangdalata analysis on Finnish Census Data to
analyze the effects of unemployment on self-emplaynon three different levels: they find a
positive influence of personal unemployment, a tiegaffect of national unemployment and

no significant effect of regional unemployment be tlecision to become self-employed.

Several macroeconomic studies focus on self-empoyrtevels and unemployment rates,
e.g. Glaeser (2007) who finds that demographiciaddstrial variation as well as area-level
education account for a large part of the variatioself-employment rates across US cities.
However, as this paper’s focus is on the individiedision to become an entrepreneur, these
aggregate studies are of minor interest here.

Another question regarding unemployment is whetherduration of unemployment influ-
ences the decision to become self-employed. Whitlgil&® and Tervo (2002) find that with
increasing duration of unemployment the propenitgtart an own business is decreasing,
Pfeiffer (1999) observes for Germany that the domnadf unemployment only plays a role for
salaried jobs, not for self-employment. He seesréfason in the fact that the entrepreneurs’
customers do not know her employment history wieeeegpotential employer does.

In this study, the individual effect of unemploymand its duration will be analyzed.

The question whether liquidity constraints influenihie individual decision to become an
entrepreneur goes back to Joseph Schumpeter anl Rraght. Schumpeter, e.g. Schum-
peter (1946), sees the entrepreneur’s role inifyarg arbitrage opportunities in the economy
which enables him to find a capitalist who will dimce the enterprise and bear its risks. This
means that a nascent entrepreneur does not hseat@ny risk and is not bound by liquidity
constraints if his idea is good enough. Knight (IL92964) argues that liquidity constraints do
bind and that the entrepreneur has to bear moktsofenture’s risk The presence of asym-
metric information and moral hazard problems in ¢apital markets can keep the entrepre-
neur from finding someone to finance his projette Tesult is that wealthier people are more

likely to become entrepreneurs.
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Evans and Jovanovic (1989) reject Schumpeter’s thgses in favour of Knight's view as
they find a strong relationship between individueaalth and the likelihood of becoming an
entrepreneur. Petrova (2005) finds that part-timieepreneurs do not seem to be financially
constrained. Her intuition is that part-time entesgeurs have their ventures in less capital
intensive sectors.

An individual who thinks about becoming self-emmdyhas to consider her opportunity
costs. For employed workers, the opportunity cddbexoming self-employed is the wage.
Therefore, a higher personal income can lead twar probability of the transition into self-
employment. Evans and Jovanovic (1989) and EvadsLarghton (1989) confirm this hy-
pothesis.

In my estimations | test for the effect of liquigditonstraints in the decision process whether

to become an entrepreneur.

Further studies treat the subject of risk aversind entrepreneurship. Van Praag and Cramer
(2001) analyze the subject in theory. Caliendd.€R806) estimate the influence of risk aver-
sion on entrepreneurship and find that it only eratfor employed individuals who decide to
start a venture, not for the unemployed. Howevenng data does not include variables on

risk aversion, | cannot analyze it in my estimagion

For Germany, numerous studies concentrate on theacteristics of nascent entrepreneurs.
Caliendo et al. (2006) rely on the German SocioriBoaic Panel, Pfeiffer (1999) on a Mik-
rozensus cross section and Wagner (2002, 2007nafies data sets, i.e. the Regional Entre-
preneurship Monitor Germany 2001 and 2003. They kow risk aversion, male gender and
self-employed role models to be important factans& person to become an entrepreneur.
Constant and Zimmermann (2004) base their anatysid9 waves of the German Socio-
Economic Panel. They find transition probabilitiesm unemployment to self-employment to
be much higher than those from employment. Thetfypaxplain this by the fact that for un-
employed persons, self-employment can be showe Enkhmportant channel back to regular
employment. Kéllinger and Schade (2005) point bat if Germans were as risk-loving, op-
timistic and self-confident as Americans, they vabalen found more enterprises per capita.
In a pseudo panel analysis based on Mikrozensiss @ectional data, Glocker and Steiner
(2007) find a positive influence of long-term undayment on the self-employment rate.
Besides, they find that men and persons betweean8540 years of age are most likely to

become self-employed.
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Concerning the EGZ, the most important study isdhealuation of the German Hartz pro-
grams by Caliendo, Steiner and Baumgartner (200Wy find that those who took part in the
EGZ program are more likely to still be self-empmdyor employed after two and three years.
However, as Eichhorst and Zimmermann (2007) paimnt & large part of the sample was still
receiving governmental subsidies at the time ofstiidy. The actual effect of the EGZ on the
dynamics of self-employment could not be analyzethe literature because of the lack of a
control group and suitable available data §&ta. my study, | can analyze the effect of the

year 2003 on the unemployed, taking microeconomi@bles into account.

The problem of an underlying, unknown entreprerawiility that influences the decision to
become self-employed is often ignored in the lite& While van Praag and Cramer (2001)
develop a theoretical model to deal with entrepueaéability, Evans and Jovanovic (1989)
treat it as a part of a person’s wealth. Unobsehetdrogeneity is not considered in most of
the studies that were mentioned above, e.g. Evashd @ghton (1989 and 1990). In Storey’s
1991 survey of cross-sectional studies, none imdua hint to unobserved heterogeneity.
Meager (1992) criticizes most of the previous stadiut does not refer to a possible omitted
variable bias. However, an omitted variable bias lead to systematically over-/ underesti-
mated coefficients and false test results. Thisepapll explicitly treat the problem of unob-
served heterogeneity with the use of panel dataodst

3.3 Model and Data

In this study, | want to determine the factors whicfluence the individual’s probability of

becoming self-employed. This probability is a fuoetof the person’s individual characteris-
tics such as age, gender and current job situatiomy regressions, after restricting the sam-
ple to those who are not currently self-employedjske the dependent binary variable

“NewSE” which is equal to one if someone is selfpdmged in the following period.

3.3.1 The Model

Model choice is guided by the plausibility of twesamptions: the first is strict exogeneity
(2): conditioning on all explanatory variables and the individual effectjcthe expected
mean of the error term;Unas to be zero. (1) has to hold in most panel chat@els in order to

estimate consistent coefficients.

3 See Kritikos and Kahle (2007), p. 52 for the pesblof a suitable control group.
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E(u, 1X.¢)= 0 01 (1)

E(c [x)=E(¢)=C 2)
The second equation (2) assumes the individuattsffe® be truly random, i.e., the condi-
tional expectation of the individual effect equide unconditional expectation of the individ-
ual effect — cand_x are independent. This assumption is violated efitidividual effect is
correlated with one or more regressors.
One example for an individual effect in the curreohtext is individual entrepreneurial abil-
ity: as van Praag and Cramer (2001) point outyiddal entrepreneurial ability is a very im-
portant factor for the decision to become an en¢regur. Since the data does not include a
measure of ability, this influence is part of theoe term in the model. Furthermore, entrepre-
neurial ability is likely to be correlated with @hvariables in the model as a higher ability
level is presumably related with more personal inecr a higher level of education. How-
ever, this means that classical random effects tadsult in inconsistent estimates because
(2) is violated and the are no longer random effects.
A Hausman test can reveal the presence of indiVvieffiects which are correlated with regres-
sors in the model. The idea is to compare the wiefits of a random effects model which
assumes (2) and a fixed effects model which alloarselation between the individual effect
and the regressors. The tested hypothesis ishéatitference between the fixed effects coef-
ficients and the random effects coefficients is sygtematic. If i is not rejected, (2) holds
with a high probability, both coefficient sets aansistent and under further assumptions the
random effects estimator is efficient. It kit rejected, most probably only the fixed effects

coefficients are consistent. In this study, a Haasnest between linear random effects and
fixed effects estimators rejects the &t a <1% significance leveX(, = 455.2C). This means

that only models which do not assume (2) can estirm@efficients consistently.

There are two prominent ways to deal with the probbf unobserved heterogeneity in panel
data models: the most popular way is to cancetliindividual effect (assumed to be con-
stant over time) with fixed effect time demeanieghniques. The general idea is to average
every variable in the model over time and thenuiatrsict this average from the original vari-
able value. Consequently, all time-constant effeatscluding the individual effect — drop out
of the equation. Estimation of the model resultanbiased and consistent coefficients for the
time-varying effects. The advantage of this modethiat no additional assumptions on the
distribution of the individual effects have to bade — beside the assumption that the effect is

constant over time. The disadvantage is that aoefiis for time-constant variables like gen-
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der cannot be estimated with a classical fixedctsfenodel. Besides, computation is only
possible if the variables vary enough over timethWWhe given data, only a linear fixed ef-

fects regression would be possible; fixed effedgit.estimates do not converge.

However, given that the dependent variable is argidummy variable, the model has to be
estimated as a model for the probability of sometmnbecome an entrepreneur. Thus, the
estimated function should be nonlinear and bourtd/den zero and one — like the normal

cumulative distribution function assumed in Prabddels.

In this study, | follow another approach to solhe fproblem of unobserved heterogeneity.
This model, also known aShamberlain’s Random Effects Probit mqdekplicitly allows
unobservables to be correlated with some of thepgaddent variables under the assumption
that the unobserved heterogeneity is normally ibisted with a linear mean and a constant
variance conditional on the independent variablds.my model, | refer to Mundlak (1978)

who restricted the assumption to the means ofritiependent variables over time:
¢ 1% ~N@+%E,0%) 3)

Thus, the distribution for the individual effectvgn the explanatory variables is assumed to
be normal and depending on the time averages ofine@varying explanatory variables.
Unlike in the fixed effects approach, the time-dans variables can still be included in this
model. However, in order to distinguish their effe’om the individual effect, one has to as-
sume that these time-constant variables are noalharcorrelated with the unobserved effect.
The error term jeis now assumed to be independent Normal(0,1)iloiged conditional on
(xi,a), so E(@x,a)=0. The basic assumption H§)=0 is no longer violated (¥{ncluding all
Xi,a) and the estimated coefficients are unbiased andistent. As the distribution of thgxa

is assumed to be Normal¢g’) the a are classical random effects. Now, the Probit rhixle
(4) and the latent variable behind the Probit mbae@elomes (5).

PO =D § F @ G+ B, 4)
Yip TWHxBrXi+g +¢ ()
Under the above assumptions, and adding the tiraeages of the explanatory variables to

the equation, | can estimate a classical randoetesfProbit model by maximum likelihod.

The time averages reflect the correlation withuhebserved individual effect while the coef-

" See Wooldridge (2002), p. 487 f.
" The assumptions have to hold in addition to thgimal Probit assumptions.
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ficients of the x show the effect of a change in theoa the probability of becoming self-

employed, holding the time average of theséxed.

3.3.2 The Data

In this section, the data set and the sample aerided, followed by some descriptive statis-
tics on the sample. A comparison of descriptivésttes by employment status concludes.

3.3.2.1 The Mikrozensus Panel

This analysis is based on the German MikrozensuelP2001-2004 which has been pub-
lished in June 2008 The Mikrozensus is a representative sample ofStaenan population.
Participation is enforced by law which leads toeayvhigh participation rate. Once a year the
interviewers conduct face-to-face interviews to @k participants about their social and eco-
nomic situation, their education and the job market

Until 2006 the Mikrozensus data has only been ghblil as cross-sectional data. With the
Mikrozensus Panel 1996-1999 and the Mikrozensu®IP2001-2004 the panel structure of
the data can be used. Every year one quarter gahel is being replaced which leads to a
four-year rotating panel with about 195,520 paptacits with 500,181 observations in total for
the Mikrozensus Panel 2001-2004.

Until 2004, the reference period for the largest pathe questions was a week, mostly in the
end of April. After that, survey design switcheddontinuous interviewing during the year
and an “average” week as referentas the Mikrozensus Panel 2001-2004 refers to yse s
tem of reporting one week in April, there is nod®nce in the data for persons who switch to
another employment status and back between twovietes. Short-term self-employment as

well as short-term unemployment between two intawgi is not reflected in the data.

3.3.2.2 The Sample

The sample is restricted to individuals who areMeen 16 and 65 during the whole time of
the panel, i.e. not younger than 16 in 2001 bectusee are very likely to still be in educa-
tion and not older than 65 in 2004 because 65 hawofficial age of retirement in 2001-2004
(331,828 observations dropped). | exclude farmadsfeshermen (3,917 observations), civil
servants (37,735 obs.) and individuals who areeatly in education (35,161 obs.), voca-
tional training, and military service (1,941 ob#}k these individuals base their occupational
decisions on different determinants or only haviamated set of occupational choice they

® This preliminary version of the Mikrozensus Pasiill lacks longitudinal weights. The full versiomill be
published in autumn 2008.
" See Hansch (2006) for more details on the subject.
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would distort the analysis. Helping family membé&ts953 obs.) are also excluded from the
analysis as they are not self-employed in a semsethey run their own busine€sThis
leaves a total of 234,596 observations in four year

3.3.2.3 Descriptive Statistics of the Sample

While table 3.1 provides a description of the Valea in the sample, table 3.2 gives a summa-
rizing overview of the characteristics of the indivals in the sample. For simplification, only
the 2003 sample is shovih.

2003 Description

Socio Variables

female Dummy for females

age Age in years (year-birth year)

single Dummy for single individuals

married Dummy for married individuals

widowed Dummy for widowed individuals

divorced Dummy for divorced individuals

famstatus Family status: 1 if single, 2 if married, 3 if wided, 4 if divorced

kids Dummy for having kids who live in the family

hhcount Number of persons in the household

east Dummy for individuals who live in East Germany

Education

noeduc Dummy for individuals who do not have any schodjrée

higheduc Dummy for individuals who finished university or applied sciences university or have a higher gegre

educ Dummy for individuals who graduated from a secopdahool

Financial Variables

persincome Personal net income in 1,000 Euro per month

highincome Dummy for individuals whose personal net incomatisve the median in the population

hhincome Household net income in 1,000 Euro per month

hhpercap Household net income per capita (income dividethieysquare root of household members)

home Dummy for individuals who have income from reakgstor who lived in their own apartment / house in
2002

incomeassets Dummy for individuals who have income from liquigsats

Job Variables

employed Dummy for individuals who are employed accordindli® standards

UE Dummy for individuals who are unemployed accordimdl O standards

inactive Dummy for individuals who are inactive accordinglt® standards

SE Dummy for self-employed individuals

SE1 Dummy for individuals whose primary occupationéff-#mployment

SE2 Dummy for individuals whose secondary occupatiasei§-employment

NewSE Dummy for individuals who are not self-employedtie current year but will be next year

dsearch Duration of job search in months

dsearch_high Dummy for individuals who have been looking foioa jor longer than 1 year

Table 3.1: Variable Descriptions

In 2003, 49.5% of the individuals are females, % dome from East Germany. The average
age is at 44 years. 25.1% are single, 64.3% marTi®&o divorced and 2.7% widowed. 66%
have at least one child who lives in the familyeTdverage number of persons in a household

is 2.7. 2.7% of the sample have not graduated fagnschool, 82.4% possess some qualify-

8 For more information on the restrictions to théadset see Caliendo et al (2006).
¥ The 2003 data is the most recent complete obsenvaet for all variables including NewSE.
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ing degree, and 11.1% have at least completedensity degree or a degree at a university

of applied sciences.

2003 Obs Mean Std. Dev. Min Max
Socio Variables

sex 59,514 0.495 .500 0 1
age 59,514 44,018 12.102 18 64
single 59,514 0.251 434 0 1
married 59,514 0.643 479 0 1
divorced 59,514 0.079 .270 0 1
widowed 59,514 0.027 .161 0 1
famstatus 59,514 1.934 .768 1 4
kids 59,514 0.662 473 0 1
hhcount 59,298 2.689 1.237 1 9
east 59,514 0.171 .376 0 1
Education

noeduc 56,797 0.028 0.164 0 1
higheduc 55,151 0.111 0.314 0 1
educ 56,086 0.824 0.381 0 1
Financial Variables

persincome 56,966 1,265.863 1,324.559 0 18,000
highincome 56,966 0.584 0.493 0 1
hhincome 56,808 2,535.814 1,813.665 75 18,000
hhpercap 56,808 1,590.511 1,103.144 33.541 18,000
home 59,514 410 492 0 1
incomeassets 59,514 .029 .168 0 1
Job Variables

employed 59,514 0.650 0.477 0 1
UE 59,514 0.111 0.314 0 1
inactive 59,514 0.239 0.426 0 1
SE 59,514 0.088 0.283 0 1
SE1 59,514 0.082 0.274 0 1
SE2 59,514 0.008 0.088 0 1
NewSE 51,132 0.013 0.115 0 1
dsearch 7,278 19.286 16.913 1 48
dsearch_high 7,278 0.501 0.500 0 1

Table 3.2: Summary Statistics 2003

In the Mikrozensus, financial variables are mamwityained from the question
“What is your / your household’s monthly net incénfdease count all forms of income, i.e.
salary, income from self-employment, pensions,ipshbsidies, income from renting and leas-

ing, housing and family allowances”.

The average personal net income in 2003 is 1,266 ger month; the average household net
income is at 2,536 Euro. Mean household net incperecapita — defined as the total net
household income adjusted by a standard equivaknat&® — is at 1,591 Euro per month.

As the Mikrozensus does not provide an explicitalde for assets | construct a dummy vari-

able for individuals who possess assets which tdoeyd use as collateral if they wanted to

borrow money: this variable equals one if an indlinl states some income from renting and
leasing in the Mikrozensus. Besides, individualovike in their own house/apartment are

defined to have assets. Unfortunately, the questibether a person owns the house or
apartment she lives in has only been asked in@h2 %vave. Therefore, | assign anyone who,
in 2002, owns the apartment they live in to haweetsin the 2001 and 2003 years as well. In

8 Income divided by the square root of the numbérafsehold members.
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2003, 41.0% of the sample own a house or apartrireatddition to that, wealth in the form
of liquid assets is measured with a dummy vari&mehose who state to have some income
from financial assets. In 2003, this was 2.9% efgbpulation.

The employment status (employed, unemployed, aactire) follows the ILO standard. In
2003, 65% of the persons in the sample are emp|dyed are unemployed, and 24% are part
of the inactive population.

An individual is classified as being self-employgten she reports self-employment as her
primary or secondary activif§f.In 2003, 8.8% of the sample are self-employed¥s8a® pri-
mary occupation, 0.8% as a secondary occupatiangsodividuals report self-employment
in both primary and secondary occupation). A “Neglf-Employed” (NewSE) is a person
who is not self-employed in the current year andel-employed in the following year. 680
such transitions can be found in the panel pedidgPo of the 2003 sample is NewSE.

The variable “dsearch” counts the months an indi&ichas already been looking for a job.
For the 7,278 unemployed individuals in the 2008 @a the mean duration of job search is
19.3 months.

3.3.2.4 Characteristics by Employment State

An analysis by employment state comes to impoédfegrences between self-employed, em-
ployed, unemployed and inactive persons as showabie 3.3.

Only 29.4% of the self-employed are female compaoed4.9% of the employed, 44.4% of
the unemployed, and 69.8% of the inactive populatids much as 28.7% of the self-
employed are very well educated (at least a degfreeuniversity of applied sciences), com-
pared to 11.2% of the employed, 6.6% of the uneygulpand 6.4% of the inactive popula-
tion. Self-employed individuals are much less kk&l have no education at all than the other
groups. 92.8% have some qualifying degree.

Employed and unemployed persons are significardlynger than the self-employed in the
sample whereas, on average, the inactive populetiokier.

With an average of 2,482 Euro per month, persora@me is substantially higher for the self-
employed than for the employed (1,485€), unemploigfi5€) and the inactive population
(628€). The same is true for the household incd#osvever, while the personal income does

not differ between inactive and unemployed indialdy inactive persons have a much higher

8 Later in the analysis, | will distinguish betwdaging self-employed as a primary and as a secoradzifity.
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household income than unemployed individuals, sspg@ly because their spouses and family

are working.
2003 Self-Employed Employed Unemployed Inactive
Socio Variables
female 0.294 0.449%* 0.444%* 0.698***
age 45.493 40.972%** 41.738** 51.695***
single 0.215 0.297*** 0.352%** 0.109***
married 0.679 0.615** 0.495%+* 0.764**
widowed 0.015 0.015 0.021** 0.061***
divorced 0.091 0.073** 0.132%** 0.065***
kids 0.683 0.705*+* 0.713%* 0.529%*
hhcount 2.730 2.738 2.543%** 2.626%**
east 0.139 0.159*+* 0.340** 0.133
Education
noeduc 0.006 0.018*** 0.044* 0.051**
higheduc 0.287 0.112%** 0.066*** 0.064***
educ 0.928 0.869*+* 0.746*** 0.710*+*
Financial Variables
persincome 2,482.266 1,485.056*** 604.679*+* 628.116***
highincome 0.823 0.752%** 0.179** 0.293***
hhincome 3,715.239 2,695.353*** 1,516.068*** 2,205.439***
hhpercap 2,336.808 1,685.408*** 955.242*** 1391.263***
home 0.560 0.399*+* 0.224* 0.468***
incomeassets 0.061 0.024** 0.019%+* 0.033**

Table 3.3: Mean Characteristics by Employment State
Stars indicate whether the mean is significantffednt from the mean in the self-employed sample
(two-sample t-test with equal variances, ***/**/5f significance at 1%/5%/10% level).

Finally, the share of self-employed who own a homsapartment is significantly larger than
the shares in the other groups (56.0% vs. 40.0%4%22nd 46.8%, respectively). The same is
true for liquid assets (6.1% vs. 2.4%, 1.9% and@.@spectively).

In addition to the variables described in table BMill use a few interactions between vari-
ables in my estimations, such as the common inflei@f unemployment and gender, unem-

ployment and being from East Germany or interastioivariables and year dummies.

3.4 Estimation Results

In this section, | present estimation results f@ whole sample, the sample split by gender,
and for the sub sample of the unemployed. | com{fegeesults to a classical random effects
model and to the results of previous studies orstigect.

3.4.1 Whole Sample

The basic model, summarized in table 3.4, contaieasures for gender, age, squared age,

East Germany, education, marital status, income assets, the current job situation and
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dummies for the years 2002 and 2003, 2001 beingefleeence year. The dependent variable,
NewSE, refers to both self-employed as a primadyasa secondary occupation.

Women are significantly less likely to become satiployed than men — as are individuals
from East Germany compared to those from West GeymEBhe likelihood to become self-
employed rises significantly with age, but at ardasing rate. In two regressions with age
dummies, one with a 16 to 25, a 26 to 40 and ab4&btgroup, the other with 16 to 29, 30 to
49 and 50 to 65 years, no dummy can be shown tf Begnificant influence. The same is
true for regressions with variables for the numiiiepersons in the household and a dummy
for kids in the householtf.

Married persons are more likely to switch to seffpdoyment than singles, but the coeffi-
cients for widowed and divorced individuals are smnificant. A high level of education
significantly decreases the probability of becomsaif-employed — presumably because a
university degree facilitates the entry to the tagwage market and thus deters the well edu-

cated from self-employment.

Personal assets in the form of house ownershipammie from liquid assets do not affect the
decision to become self-employed in any way. Thosil reject Knight's view that assets are
important in order to build an enterprise. The éaggnount of governmental aid for new en-
trepreneurs, however, might in fact act as a syl#ichccumulated wealth.

While the coefficient for personal net income igngiicantly negative, the net household in-
come per capita has a positive effect on the detisDne reason might be that a higher in-
come of the spouse influences the decision in fasbbecoming self-employed as the spouse
bears part of the financial risk for the family.

As the unemployed and inactive population is farerlikely to become self-employed than
the employed population the push hypothesis — whliaims that unemployment pushes peo-
ple into self-employment — is affirmed.

Between 2003 and 2004, significantly fewer persoeside to become self-employed than
between 2001 and 2002 — despite the new legislati@®03 which establishes more subsi-
dies for the unemployed who found new firms.

However, if interactions between job status andytbars are included, it becomes obvious
that the unemployed and inactive population is iigantly more likely to switch to self-
employment between 2003 and 2004 than in the @é&eods. The new legislation seems to

82 Regressions with age dummies, hhcount and kideatrshown in the table.
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have affected the unemployed and inactive, whigeeimployed became more hesitant in this

period.
original UE_year, UE_east, UE_sex,
inactive_year inactive_east inactive_sex
Social Variables
female -0.150%** -0.151%** -0.149%** -0.138***
(0.0274) (0.0274) (0.0274) (0.0316)
age 0.367** 0.377** 0.368** 0.369***
(0.0729) (0.0738) (0.0729) (0.0729)
age_sq -0.00326*** -0.00358*** -0.00327*** -0.00330***
(0.000762) (0.000780) (0.000762) (0.000763)
east -0.127%** -0.126%*** -0.0439 -0.127%**
(0.0336) (0.0337) (0.0399) (0.0337)
higheduc -0.256*** -0.256*** -0.254*** -0.256***
(0.0882) (0.0884) (0.0883) (0.0883)
dfamstatm 0.291* 0.292** 0.294** 0.291*
(0.136) (0.136) (0.136) (0.136)
dfamstatw 0.0466 0.0379 0.0421 0.0448
(0.308) (0.309) (0.308) (0.308)
dfamstatd 0.0121 0.0141 0.0115 0.0109
(0.150) (0.150) (0.150) (0.150)
p-value 0.0000 0.0000 0.0000 0.0000
Financial Variables
p_income -0.00964*** -0.00942%** -0.00958*** -0.00952%**
(0.00243) (0.00243) (0.00243) (0.00243)
h_percap 0.00627** 0.00605** 0.00631** 0.00623**
(0.00272) (0.00272) (0.00272) (0.00272)
home 0.101 0.102 0.0976 0.100
(0.173) (0.173) (0.173) (0.173)
incomeassets -0.0716 -0.0719 -0.0744 -0.0759
(0.0847) (0.0848) (0.0848) (0.0848)
p-value 0.0016 0.0022 0.0018 0.0019
Employment Variables
UE 1.616*** 1.506*** 1.676*** 1.636***
(0.0629) (0.0838) (0.0724) (0.0815)
UE_year02 0.0297
(0.108)
UE_year03 0.317***
(0.108)
UE_east -0.249*
(0.141)
UE_female -0.0345
(0.124)
inactive 1.690*** 1.584**=* 1.685*** 1.842%*
(0.0714) (0.0874) (0.0748) (0.128)
inactive_year02 0.130
(0.0950)
inactive_year03 0.224**
(0.103)
inactive_east 0.150
(0.241)
inactive_female -0.219
(0.152)
p-value 0.0000 0.0000 0.0000 0.0000
Year Dummies
dy02 -0.0556 -0.0588 -0.0581 -0.0557
(0.0378) (0.0411) (0.0379) (0.0378)
dy03 -0.161%** -0.181*** -0.165%** -0.162%**
(0.0597) (0.0627) (0.0597) (0.0597)
p-value 0.0151 0.0086 0.0134 0.0148
Mean Values
p-value 0.0000 0.0000 0.0000 0.0000
Constant -2.885*** -2.861*** -2.903*** -2.886***
(0.193) (0.193) (0.193) (0.194)
Observations 120,017 120,017 120,017 120,017
Number of fid 56,444 56,444 56,444 56,444

Table 3.4: Regression Results: Whole Sample
(standard errors in brackets, mean values inclbdédot shown in the table,
*xx[xx[* for significance at 1%/5%/10% level).
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Interactions between job status and East Germamalr¢hat being unemployed in East Ger-
many lowers the likelihood of becoming self-empldyr addition to the negative effect of
being from East Germany — an effect which is ngigicant for the inactive population.
Common effects of gender and the job situationecedd by interactions between gender and
job status, are not significant — nor are intetargibetween gender and marital status, or be-
tween East Germany and home ownership. In a regresesa all employed persons, the cur-
rent branch of employment, reflected by 6 dummyakdes, cannot be shown to have any
influence on the decision to become self-employed.

F-tests for the included mean valtfe®ject the hypothesis that the coefficients of\thkies
are jointly zero with p-values below 0.0001. Thigplies that the influence of the unobserved
heterogeneity, represented via the mean valusgngicantly different from zero.

Results are similar if only the self-employed agrianary occupation are concerned (results
not shown in the table). Unfortunately, the numtieobservations for the self-employed as a
secondary occupation is not large enough to estimaeparate mod#l.

A separate estimation for East Germany is not ptessither as the number of observations
for new entrepreneurs lies between 71 and®1@&parate results for West Germany equal the

results for the whole sample (results not showthéntable).

original UE_year, inacti-

ve_year
female -0.0038*** -0.0037***
age (+1 year) 0.0028%** 0.0049%*
east -0.0031*** -0.0029***
higheduc -0.0060*** -0.0058***
home 0.0027 0.0026
incomeassets -0.0018 -0.0017
UE 0.1667*** 0.1411%*
inactive 0.1816*** 0.1564***
UE_year03 0.0109***
inactive_year03 0.0071***
p_income (+100€) -0.0003*** -0.0002***
p_income (+1%) -0.0001*** -0.00005***
p_income (+100%) -0.0037*** -0.0036***
h_percap (+100€) 0.0002** 0.0002**
h_percap (+1%) 0.00004** 0.00003**
h_percap (+100%) 0.0042** 0.0039**

Table 3.5: Marginal Effects: Whole Sample
Effect of a discrete change of a variable from @ teif not indicated otherwise.
Effects averaged across the sample. Effect ofracjedes effect of age_sq.
Significances according to estimation in Table 3.4.

8 See chapter 3.3 for the model description.
8 The number of observations is 191, 231 and 19Bdryears 2001, 2002 and 2003.
% The number of observations is 71, 87 and 107&ryéars 2001, 2002 and 2003.
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Table 3.5 shows marginal effects for some of theabées for the original model and the
model with an interaction between job status aedytrar. The marginal effects of a change in
the regressors on the probability of becoming eeifsloyed are averaged across the popula-
tion. In the original model, being a woman or beirgn East Germany decreases the prob-
ability of becoming self-employed ceteris paribysO4 and 0.3 percentage points. As far as
age is concerned, an additional year leads to @ease of 0.3 percentage points. If personal
net income is increased by 100€ per month, thegibéty of becoming self-employed is de-
creased by 0.03 percentage points while the sarse ira household net income per capita
increases the probability by 0.02 percentage poirtie largest marginal effects arise when
job status is concerned: ceteris paribus, beingnpieyed increases the switching probability
by 16.7 percentage points while being inactivedrasffect of 18.16 percentage points.

In the model which includes interactions betwedngtatus and the year the marginal effects
of the interaction terms can be calculated: theaye effect of being unemployed in 2003 is
at 1.1 percentage points while the effect of benmagtive in 2003 amounts to 0.7 percentage
points.

3.4.2 Results by Gender

Separate estimations for the two genders — as shovable 3.6 — show that while the influ-
ence of age, squared age, and East Germany oedfsoth to become self-employed is simi-
lar for both sexes, the effect of the financialaiion on the decision differs between men and
women. Neither personal nor household income ppitacanor home ownership or having
income from liquid assets is of significant infleento a male’s decision to become self-
employed whereas personal net income affects timeents decision in a negative and house-
hold income per capita affects it in a positive wagother difference is revealed in the effect
of the level of education: only well educated mem lass likely to found their own business
as opposed to the women for whom the coefficieritigih education is negative but insignifi-
cantly so.

The year dummies for 2002 and 2003 are signifigamghative for men but not significant for
women. As interactions with the current job sitoatare concerned, results differ between
sexes in the interaction of unemployment and tlaa gemmies: while male unemployed per-
sons are significantly more likely to become sefiptoyed between 2003 and 2004, this is

not the fact for the female, unemployed share efabpulation.
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Male Female Male UE_year, Female UE_year| Male UE_east, Female UE_east,
original model original model inactive_year inactive_year inactive_east inactive_east
Social Variables
age 0.438*** 0.271** 0.443*+* 0.275** 0.439%** 0.278**
(0.0940) (0.114) (0.0966) (0.115) (0.0941) (0.115)
age_sq -0.00366*** -0.00272** -0.00387*** -0.00303** -0.0867*** -0.00279**
(0.000981) (0.00119) (0.00102) (0.00122) (0.000982)  (0.00120)
east -0.132%** -0.126** -0.132%** -0.123** -0.0346 -0.081
(0.0439) (0.0519) (0.0439) (0.0521) (0.0510) (0163
higheduc -0.392%** -0.0396 -0.392%** -0.0403 -0.391%** -0.080
(0.113) (0.136) (0.113) (0.137) (0.113) (0.137)
dfamstatm 0.241 0.348 0.237 0.359 0.243 0.354
(0.272) (0.220) (0.172) (0.221) (0.172) (0.221)
dfamstatw 0.0306 0.106 0.0230 0.107 0.0134 0.108
(0.508) (0.388) (0.507) (0.390) (0.506) (0.390)
dfamstatd 0.0317 0.00313 0.0255 0.0157 0.0330 0.00355
(0.197) (0.232) (0.197) (0.233) (0.197) (0.234)
p-value 0.0000 0.0232 0.0000 0.0201 0.0000 0.0864
Financial Variables
p_income -0.00491 -0.0222*** -0.00459 -0.0220*** -0.00478 0Q22++*
(0.00324) (0.00474) (0.00325) (0.00476) (0.00324) 0.0@476)
h_percap 0.00314 0.00890** 0.00277 0.00877** 0.00312 0.00890
(0.00420) (0.00347) (0.00421) (0.00348) (0.00420) 0.0@348)
home 0.0555 0.226 0.0561 0.226 0.0523 0.214
(0.218) (0.284) (0.218) (0.284) (0.218) (0.285)
incomeassets -0.131 0.0492 -0.132 0.0521 -0.138 0.0469
(0.105) (0.140) (0.106) (0.141) (0.106) (0.141)
p-value 0.3151 0.0002 0.3445 0.0002 0.3181 0.0002
Employment Variables|
UE 1.660%** 1.516%* 1.530%* 1.435%* 1.734%* 1.572%**
(0.0823) (0.108) (0.109) (0.137) (0.0952) (0.122)
UE_year02 0.0427 0.0284
(0.136) (0.174)
UE_year03 0.385%** 0.213
(0.139) (0.170)
UE_east -0.298 -0.213
(0.185) (0.216)
inactive 1.878%* 1.543%* 1.758%* 1.461%* 1.949%* 1.517***
(0.130) (0.0990) (0.170) (0.113) (0.139) (0.101)
inactive_year02 0.164 0.122
(0.172) (0.117)
inactive_year03 0.166 0.198
(0.188) (0.126)
inactive_east -0.487 0.486
(0.389) (0.304)
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Year Dummies
dy02 -0.0855* -0.0141 -0.0859 -0.0243 -0.0873* -0.0176
(0.0493) (0.0578) (0.0524) (0.0658) (0.0493) (0158
dy03 -0.265*** -0.0204 -0.287*** -0.0272 -0.267*** -0.088
(0.0787) (0.0897) (0.0822) (0.0953) (0.0788) (0190
p-value 0.0012 0.9689 0.0007 0.9337 0.0011 0.9533
Mean Values
p-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Constant -2.495%** -3.495%** -2.470%* -3.480*** -2.515%** - 3.521 %
(0.249) (0.346) (0.249) (0.347) (0.249) (0.348)
Observations 58274 61743 58274 61743 58274 61743
Number of fid 27420 29024 27420 29024 27420 29024

Table 3.6: Regression Results: Results by Gender

(standard errors in brackets, mean values inclbdédot shown in the table,
*xx[xx[* for significance at 1%/5%/10% level).
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3.4.3 Duration of Unemployment

In order to determine the effects of the duratiboreemployment on the likelihood to become
self-employed, | estimate a separate model onubsanple of the unemployed population.
The reason is that the duration of unemploymeregasrded only for the unemployed — with a
missing value for the rest of the population. Ressate shown in table 3.7.

As in the whole sample, women and East Germanseaselikely to become self-employed
than men and West Germans, respectively. Age, hemvessno longer of significant influence
on the decision once the sample is restricteddaitiemployed population. While high educa-
tion no longer plays a role, the marital statusrse¢o be very important for the decision
process: married, widowed and divorced personsrane likely to become self-employed
than singles.

Again, personal net income is negatively correlateith the probability of becoming self-
employed. However, the coefficient of householdinebme per capita is no longer signifi-
cant in the sub sample of the unemployed. It isregting to see that while home ownership
in general still does not influence the decisiogngicantly, it does influence unemployed
persons from East Germany in a negative way. Furtbee, income from liquid assets is a
positive contributor to the likelihood of becomisglf-employed but only until unemployment
benefits are added to the regression.

Even though subsidies for new firm foundation dterolinked to the unemployment benefits
the new entrepreneur received before becomingesatioyed, unemployment benefits do not
play a significant role in the decision process.

If an unemployed individual has been looking fojoh for longer than a year (the dummy
dsearch_high equals one), she is much more likelgréate her own business than with a
shorter record of unemployment. This might be #son for the high number of firm foun-
dations out of dire straits in Germafty.

As compared to 2001, the influence of a long joara® on the decision to become self-
employed is significantly lower in 2003. Here, th&oduction of the EGZ is a potential ex-
planation because this incentive encouraged theploged to create a new business, regard-
less of how long they had already been lookingaffob.

8 63% of the former unemployed state they createit thusiness out of dire straits: see KfW (2008)rfmre
information.
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Original Model home_east dsearch_h*year with UE_He
Social Variables
female -0.149** -0.143** -0.149** -0.122*
(0.0678) (0.068) (0.0680) (0.0715)
age -0.1000 -0.0813 -0.130 -0.0720
(0.194) (0.19) (0.195) (0.204)
age_sq 0.000745 0.000595 0.00125 0.000270
(0.00213) (0.0021) (0.00216) (0.00226)
east -0.294*** -0.331%* -0.290*** -0.275%*
(0.0720) (0.093) (0.0722) (0.0756)
higheduc -0.290 -0.287 -0.282 -0.275
(0.241) (0.24) (0.241) (0.255)
dfamstatm 0.780** 0.779* 0.757** 0.857**
(0.346) (0.35) (0.348) (0.368)
dfamstatw 1.625** 1.623* 1.525** 2.081**
(0.771) (0.77) (0.776) (0.836)
dfamstatd 0.767** 0.772* 0.770** 0.816**
(0.355) (0.36) (0.356) (0.376)
p-value 0.0002 0.0010 0.0002 0.0008
Financial Variables
p_income -0.0433*** -0.0443%** -0.0429%* -0.0546***
(0.0117) (0.012) (0.0117) (0.0134)
h_percap 0.00436 0.00468 0.00400 0.0178
(0.0112) (0.011) (0.0112) (0.0127)
home 0.365 0.672 0.363 0.207
(0.567) (0.59) (0.570) (0.647)
home_east -3.497*
(1.68)
incomeassets 0.421* 0.536** 0.445* 0.00588
(0.253) (0.27) (0.254) (0.293)
incomeassets_east -1.093
(0.82)
UEhelp 0.180
(0.213)
p-value 0.0004 0.0002 0.0004 0.0030
Employment Variables
dsearch_high 0.359%+* 0.358*** 0.507*** 0.369**
(0.116) (0.12) (0.169) (0.121)
dsearch_high_02 -0.213
(0.196)
dsearch_high_03 -0.329*
(0.190)
p-value 0.0020 0.0020 0.0196 0.0020
year dummies
dy02 0.0207 0.0171 0.000354 0.0316
(0.101) (0.10) (0.121) (0.108)
dy03 0.155 0.147 0.227 0.170
(0.142) (0.14) (0.151) (0.151)
p-value 0.3532 0.3808 0.1128 0.3664
Mean values
p-value 0.0000 0.0000 0.0000 0.0000
Constant -4.389%+* -4.366*** -4.453%** -4.444%%
(0.503) (0.50) (0.511) (0.535)
Observations 11,854 11,854 11,854 11,242
Number of fid 8,360 8,360 8,360 7,903

(standard errors in brackets, mean values inclbdédot shown in the table,

Table 3.7: Regression Results: Unemployed

*xx[xx[* for significance at 1%/5%/10% level).
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3.4.4 Alternative Model Specification

In this section, | will compare the results of tmedel | chose to a classical random effects
model without included mean values.

In addition to the assumption of strict exogenélty classical random effects models assume
the individual effects to be truly random (2), j#e conditional expectation of the individual
effect equals the unconditional expectation ofititvidual effect — cand_x are independent.
However, if (2) is violated, the estimated coe#itis are not consistent. The model compari-

son can be seen in table 3.8:

Chamberlain's RE
Probit Traditional RE Probit
Social Variables
female -0.150%*** -0.00884+***
(0.0274) (0.00124)
age 0.367** 0.00316***
(0.0729) (0.000361)
age_sq -0.00326*** -4.04e-05***
(0.000762) (4.12e-06)
east -0.127*%* -0.00724***
(0.0336) (0.00148)
higheduc -0.256*** 0.0143**=
(0.0882) (0.00163)
dfamstatm 0.291** 0.00179
(0.136) (0.00146)
dfamstatw 0.0466 -0.000336
(0.308) (0.00347)
dfamstatd 0.0121 0.000418
(0.150) (0.00219)
p-value 0.0000 0.0000
Financial Variables
p_income -0.00964*** 0.000273***
(0.00243) (5.91e-05)
h_percap 0.00627** 0.000254***
(0.00272) (5.94e-05)
home 0.101 0.00799***
(0.173) (0.00118)
incomeassets -0.0716 0.00387*
(0.0847) (0.00224)
p-value 0.0016 0.0000
Employment Variables
UE 1.616%** 0.0181***
(0.0629) (0.00132)
inactive 1.690*** 0.00347***
(0.0714) (0.00126)
p-value 0.0000 0.0000
Year Dummies
dy02 -0.0556 0.00544***
(0.0378) (0.000645)
dy03 -0.161*+* 0.00845***
(0.0597) (0.000664)
p-value 0.0151 0.8552
Mean values
p-value 0.0000 -
Constant -2.885*** -0.0491***
(0.193) (0.00728)
Observations 120,017 120,017
Number of fid 56,444 56,444

Table 3.8: Model Comparison
(standard errors in brackets, mean values inclbdédot shown in the table,
*xx[ex[* for significance at 1%/5%/10% level).
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Results are quite similar for both models as fathasnfluence of gender, East Germany, and
the current job situation is concerned.

The effect of a higher education changes from 8gmtly negative in my model to signifi-
cantly positive in the random effects model. Thealde for high education obviously takes
up part of the correlation with the individual effe in the random effects model.

The most interesting differences can be found endét of financial variables: while in my
model, personal net income significantly affects ttecision to become self-employed in a
negative way, the coefficient is not significanttive random effects model. Home ownership
and income from assets, however, are of signifipasitive influence in the random effects
model only. The effect of household net incomegagita is the same for both models.

To sum things up: the question whether assump&drhglds is crucial to the results, espe-
cially for the influence of high education and threancial situation on the decision to become

self-employed.

3.4.5 Comparison with previous Studies

Generally, my results are consistent with the figdi of Glocker and Steiner (2007) and Ca-
liendo, Fossen and Kritikos (2006). For Germangythlso find a positive effect of unem-
ployment on the decision to become self-employeatiragher self-employment rates for men
than for women.

Concerning assets, my study is in line with Holekia, Joulfaian and Rosen (1994), who
analyze the impact of inheritances, liquid assats ltome ownership on the transitions into
self-employment. They find insignificant influenoé home ownership and liquid assets on
the probability of transition. Evans and Leightd9&9), who find a strong positive influence
of assets on the transition decision, do not difiéate between the sources of wealth. How-
ever, they also find that personal income affdutsdecision in a negative way — as do Evans
and Jovanovic (1989), and Meyer (1990).

My results concerning personal unemployment as satipe contributor to the decision to
become self-employed are consistent with a largebaun of studies, e.g. Evans and Leighton
(1989) for the U.S. or Constant and Zimmermann 4206r Germany.

3.5 Discussion

This study’s main contribution is twofold: first afl, the factors which influence the transi-
tion into self-employment are analyzed based ogelganel data set. This is the first study to

use the Mikrozensus Panel 2001-2004. Panel dat¢asatiie possibility to analyze individual
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transitions instead of comparing consecutive ceesgional stock numbers. Besides, the ad-
vantage of panel data is that the influence of geoled individual effects can be included in
an analysis.

Cross sectional studies have to focus on the pilityadf an individual to be self-employed at
one point in time. The conditions that determine #ttual transition into self-employment
cannot be analyzed in a cross sectional setting.mbst puzzling example for endogeneity
issues in this context is the influence of assatshe decision to become self-employed: are
persons with assets more likely to become self-eygal — or does self-employment simply
put a person in the position to accumulate moreltiveal'his question cannot be answered
based on cross sectional data where either thadgireelf-employed OR those who wish to
become self-employed can be observed. In this pdeta@l set, the individuals are observed
before becoming self-employed AND after the traositvhich enables me to analyze wealth
before an actual transition and, more generallyakipg, the dynamics behind this transition.
Concerning the EGZ it is obvious that the pureaftd its introduction can not be assessed in
this study because of the lack of a reference grblgpvever, | am able to identify a strong
positive effect of being unemployed in 2003 on dleeision to become self-employed, hold-

ing the other personal factors constant.

The Mikrozensus Panel 2001-2004 is a very usefial sket in terms of the number of observa-
tions. However, the four year time horizon is tbors. First of all, the influence of complete
business cycles on the individuals’ behaviour cafreanalyzed with this data set. This is
why national unemployment rates or GDP are noushetl in my models. Besides, this short
period of time makes it impossible to monitor tlewnself-employed persons in a long-term
study. When the individual is not self-employed the first period and becomes self-
employed in the second period, a maximum of twaopleris left to monitor this person’s
success — assuming the person enters self-employm&002 and stays in the sample until
2004. This is the case for 444 observations irstmaple. In order to assess the long-term ef-
fects of the EGZ, a panel data set with at least years after its introduction in 2003 would
be necessary because the subsidy can be paid fortbpee years and the real success of the
receivers can only be identified after this period.

Furthermore, the data set could be improved bydio some measure of risk aversion as
most individual decisions are affected by risktattes. Here, a time constant individual risk

aversion is assumed to be part of the unobserveiidiial effect. However, an explicit
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analysis of the correlation between risk aversiot the transition into self-employment as in

Wagner (2002) is not possible in this study.

Finally, the Mikrozensus lacks usable asset vagmblVhile | included a dummy variable for

home ownership and a dummy for those who have socoene from assets — both of which

turn out not to be of significant influence on tikecision to become self-employed — some

specified level of wealth would be a large amelioraof the data.

As far as the model | use is concerned, the adgardé my approach is the consideration of
the unobserved individual effects on the one st the nonlinearity on the other side. The
assumption of a conditional normal distributiortlodé individual effects might seem strong as
compared to no distributional assumption in a fiedi@cts model. However, with the given
data, the latter would only have been feasibletsninear version. This is why | preferred

Chamberlain’s Random Probit model.

3.6 Policy Implications

The analysis shows that the unemployed are moedyltb found their own business than the
employed. As far as governmental subsidies areerard, the analysis shows that they seem
to be successful. In 2003, the year when an adaitisubsidy for the unemployed was intro-
duced, the likelihood for an unemployed to becorléemployed rose significantly accord-
ing to my results. 95,000 unemployed received e subsidy during the first year after its
introduction®” However, the analysis can only show that unemplqyersons in 2003 were
more likely to switch to self-employment than theemployed persons in 2001 and 2002.
Whether the reason is to be seen in the new EGa anderlying general improvement of the
economic conditions in Germany can not be idemtifigth this analysis. The reason is that all
unemployed were equally affected by the introductbthe EGZ, i.e., there is no real refer-
ence group of unemployed Germans who were notemhtid the new subsidy.

While we know that the share of new self-employgdhigher among the unemployed than
among the employed, the question of whether thlasrdpancy really improves the economic
development remains unanswered. The 2003 subsigyetsbound to any proof of economic
viability or feasibility — one of the reasons thevgrnment restricted the access to the EGZ in
2004 and 2005 and introduced a new law in 2006.|&\@®@aliendo, Steiner and Baumgartner

(2007) are quite enthusiastic about the succesleopreviously unemployed new entrepre-

87 See KfW (2008) for more details.
93



neurs, KW (2008) points to the fact that in 200ily one third of all new firm foundations
by previously unemployed persons were motivated mew idea, two thirds were founda-
tions out of dire straits. They also find that fdations by unemployed persons have a lower
chance of survival: after two or three years, 41&esehstopped their business as compared to

31% of all new entrepreneurs.

According to KfW (2008), business foundation by émypes is far more successful than
foundation by unemployed. But labour earnings, Wiian also be interpreted as the opportu-
nity cost of becoming self-employed, can act astardent to self-employment entry. An em-
ployee has more to loose by becoming self-emploigdstudy confirms this view by sig-
nificantly negative coefficients of personal netame throughout all regressions. A similar
argument can explain the negative influence ofgh hkevel of education on the probability of
transition: as a high level of education faciliatee entry into the wage market and leads to
higher wages, this again increases the opportwasy of self-employment. The according
policy implication would be to create more incert\to employees to become self-employed

and to expand activities at universities which infabout the chances of self-employment.

3.7 Conclusion

This paper analyzes the characteristics of theviddals who become self-employed. Based
on 700 transitions into self-employment per yeathie Mikrozensus Panel 2001-2004, | esti-
mate a Chamberlain’s Random Effects Probit modeli@y accounting for unobserved
heterogeneity by including individual means as masatfor the unobserved individual effects.
Besides the finding that male, unemployed or ivagtiersons are more likely to become self-
employed than the rest of the population, persaealth cannot be shown to affect the deci-
sion significantly. While household income has sifie effect on the probability of becom-
ing self-employed, a high personal income decredsémally, a high level of educations is
shown to negatively affect the decision to switeto iself-employment. It can be shown that
accounting for unobserved individual effects letml®pposite estimates of education and fi-
nancial situation than a classical random effecideh

Being unemployed in 2003 — and thus presumablyntineduction of the EGZ in 2003 — has a
positive effect on the probability of becoming seffiployed, holding the other influencing
variables constant. While this means that the gouent seems to succeed in encouraging the

unemployed and inactive to become self-employedhdauld keep an eye on the employed,
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well paid and highly educated share of the poputatiVhereas the latter is clearly underrep-
resented in the group of new entrepreneurs, itdcbel shown that these new entrepreneurs
are more successful and contribute more to theasmndevelopment than the previously
unemployed and inactive.

Even though the Mikrozensus Panel 2001-2004 offetarge number of observations, the
four year time horizon is too short for analyzingsimess cycle effects and for monitoring the
new self-employed after their entry to the marBstsides more detailed information on per-
sonal wealth, the panel also lacks a measure lobxisrsion. Here, a time constant individual
risk aversion is assumed to be part of the unobkseindividual effect. However, an explicit
analysis of the correlation between risk aversiat the transition into self-employment is not
possible with the data set at hand.

Further research should include an analysis oh#we entrepreneurs’ success in the market,
especially of those who became self-employed dlfterintroduction of the EGZ. It would
also be interesting to further investigate theuefice of personal wealth on the transition into
self-employment based on more accurate wealth mesasu

Finally, a fixed effects Logit regression — if fdde — might be an interesting approach in
order to avoid the distributional assumptions oa tmobserved individual effects in the

econometric model.
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