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In this dissertation, I present three essays on empirical industrial organization.
This field of economics concentrates on the structure of imperfectly competitive
industries and on the behavior of firms and individuals in these industries (Einav
and Levin, 2010). If markets fail to produce efficient outcomes, policy interventions
need to minimize the impact of actions with significant negative spillovers (Stiglitz,
2009). Thus, the issues addressed by the empirical industrial organization are in-
timately related to broader public policy questions, such as the antitrust stance
towards concentrated industries or the design of regulatory mechanisms for indus-
tries with information asymmetries (Einav and Levin, 2010). In order to develop
and implement sound policy measures, it is essential to understand the behavior
of consumers and their interaction with the firms. In light of this, I analyze com-
petition and regulation in two separate industries. The first essay focuses on the
EU telecommunications market, while the rest deals with the German market for
long-term care.

The telecommunications industry is dynamic, with a rapidly expanding range
of services and technologies. The national telecommunications sectors were mo-
nopolized until 1990s, when the liberalizaton attempts by US and EU regulatory
authorities led to unbundling of incumbent carriers. The competition was further
fostered by the spread of mobile telephony, various broadband technologies and voice
over IP services. Yet, the telecommunications market remains highly concentrated.
Majority of high developed countries have three to four mobile providers (Genakos
et al., 2015), and 4-to-3 mergers took place in recent years in the Netherlands,
Austria, Ireland, Germany, and Italy.! Moreover, the deployment and maintenance
of high-speed broadband technologies are associated with high sunk costs, which
creates entry barriers. Policy interventions must therefore reconcile the goal of eco-
nomic efficiency on the one, and provide incentives for innovation and technological
development on the other hand. In the first essay, I evaluate this issue in the context
of telephony services.

The German long-term care market is rapidly expanding due to aging population
and increasing prevalence of age-related disabilities. The care-dependent population
increased from 2 million in 1999 to 2.6 million in 2013, and is projected to rise
to 3.4 million in 2030 (Augurzky et al., 2015). Shortages of capital and qualified
workforce pose substantial challenges for future care provision (Augurzky et al.,

2013). At the same time, long-term care is a credence good. The choice of care

1See the European Commission merger cases Vodafone / Liberty Global, Hutchison 3G Austria
/ Orange Austria, Hutchison 3G UK / Telefonica Ireland, Telefonica Deutschland / E-Plus, and
Hutchison / VimpelCom.
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facilities is associated with a priori uncertain quality, which can have severe negative
implications on consumer welfare. The success of policies designed to address these
issues hinges upon understanding the care recipients’ behavior. The German long-
term care market is particularly suitable to explore it, due to a free choice between
different long-term care forms and facilities. Thus, in the second and third essay, I
focus on consumer choice and welfare in the long-term care market.

Chapter 2, under the title Substitution Between Fixed, Mobile, and Voice
over IP Telephony — Evidence from the European Union, is co-authored by
Mirjam R. J. Lange and published in Telecommunications Policy (Lange and Saric,
2016). This essay examines the regulation of EU market for telephony services
in view of the changing industry landscape. The analysis of substitution between
different types of telephony is the cornerstone of market definition and, therefore, of
effective regulation. We explore the access substitution between fixed-lines, mobiles,
and VolP services in a unified EU cross-country framework. We employ a dataset for
20 EU countries for the 2008—2011 period, and apply dynamic panel data methods.
We document a strong access substitution between fixed-lines and mobiles, and find
indicative evidence of the substitution between fixed-lines and VoIP. Our results
provide support for a joint market definition for the telephony services. This is
in line with the European Commission’s Recommendation on removal of access
obligations from the market for fixed telephone networks (European Commission,
2014).

Chapter 3 is titled The Welfare Effects of Single Rooms in German Nurs-
ing Homes: A Structural Approach, and is co-authored by Annika Herr. In
this essay, we explore the welfare effects of a single room policy in German nursing
homes. This policy was promulgated in the federal state of Baden-Wuerttemberg in
2009 with the goal of enhancing the quality of life of nursing home residents. North
Rhine-Westphalia followed suit with the provision that at least 80% of nursing home
places must be provided in single rooms by 2018. We use a comprehensive dataset
including all German nursing homes providing full-time inpatient care for elderly
between 2007 and 2009. We estimate a one-level nested logit model of demand
and, based on the model of bargaining between payers and providers, recover the
marginal costs and markups. We then analyze a counterfactual market in which only
single rooms are offered. Higher consumer welfare materializes only if the supply
of nursing home places does not decline. Considering the costs of restructuring the
existing nursing homes, it may be more welfare-enhancing to stimulate investment

in new facilities which would be obliged to provide exclusively single rooms.
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Chapter 4, with the title Regional Variation in the Use of Inpatient Long-
Term Care in Germany: A Spatial Approach, explores county-level differences
in the demand for nursing home care. The shares of county’s care-dependent pop-
ulation in nursing homes varied between 49 and 175 percent of the national mean
between 2007 and 2011.2 Considering high public expenditures and shortage of a
qualified workforce, regional variation could reflect broader problems in provision.
For example, under-utilization due to long travel and waiting times indicates prob-
lems in access to nursing homes. Over-utilization, on the other hand, could indicate
a lack of alternatives to nursing home care. 1 analyze this divergence using a rich
dataset containing information on the entire German care-dependent population,
supply of long-term care services, and structural characteristics of the counties. In
order to account for regional spillovers in the demand for nursing home care, T apply
a spatial autoregressive model with autoregressive disturbance terms. The main
explanatory factors of the observed regional variation are the care recipients’ age,
existence of informal support, and density of nursing home places. Spatial depen-
dencies play a relatively minor role.

Chapter 5 summarizes this dissertation and concludes.

2Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007-2011,
own calculations.
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2.1 Introduction

The national telecommunication sectors have in the past operated as natural monop-
olies. State-owned carriers were in charge of maintaining and providing access to the
national copper-based fixed telephone network.! The industry landscape changed
in the 1990s, when mobile telephony became widespread due to the deployment of
GSM technology. In the same period, fixed network incumbents began providing
Internet services through the existing copper-based infrastructure. In one of the
first liberalization attempts, the US Telecommunications Act of 1996 imposed ac-
cess obligations on incumbent carriers to allow for network interconnection. The EU
followed suit in 1998. Nowadays, wholesale access obligations still remain in place
in most European countries (European Commission, 2014¢). The incumbent carri-
ers are required to lease the copper infrastructure to entrants at regulated (usually
cost-based) access prices.

Recent developments in the EU telecommunications markets challenge the vi-
ability of the existing regulatory framework (Briglauer et al., 2011; Barth and
Heimeshoff, 2014a,b). Fixed-line services have been in decline for many years. In
contrast, staunch competition in the mobile sector and the resulting price drop have
advanced the spread of mobile telephony (European Commission, 2013, p. 63).
Broadband coverage is almost universal: at the end of 2013, more than 97% of all
EU homes had access to fixed broadband, 62% of which were covered by ultra-fast
broadband (European Commission, 2014a). The deployment and uptake of ultra-
fast broadband provided an impetus for the expansion of VoIP telephony, since its
quality critically depends on the underlying connection speed.? If an emerging com-

munications service such as VolP becomes a substitute for the existing ones, the

!The term fixed telephone network is equivalent to Public Switched Telephone Network (PSTN)
and Plain Old Telephone Service (POTS). It refers to the international telephone system based on
copper wires carrying voice data in the form of analog waves. Fixed telephony includes markets for
access, call origination, and call termination on the public telephone network provided at a fixed
location.

2VoIP, or broadly Internet telephony, is a methodology and a group of technologies that enables
the usage of the Internet as the transmission medium for telephone calls. This type of telephony
is digital, i.e., voice signals are translated into binary data instead of analog waves. The data
packets are then transmitted via Internet Protocol (IP). VoIP can be unmanaged and managed.
Unmanaged VoIP (also known as pure VoIP service, i.e., a peer-to-peer application) is based on
a software developed by independent content providers and is not regulated. Typical examples
include Skype and Viber. From the demand side, managed VoIP is nearly equivalent to the
traditional fixed telephony. Consumers make and receive calls using a telephone gadget and are
assigned a geographic or non-geographic number. Termination rates for calls to and from managed
VoIP are regulated.
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competitive boundaries might shift, which has to be considered in the regulatory
decision-making.

The European Commission’s ‘Recommendation on relevant product and service
markets within the electronic communications sectors has recently suggested that
both markets for access (market 1/2007) and call origination (2/2007) on the public
telephone network provided at a fixed location fail the Three criteria test and that,
therefore, access obligations can be removed.> While the decision to discontinue the
regulation was in the past based on meeting the test criteria, national regulators are
nowadays obliged to provide evidence that a market has failed the test in order to
retain the regulation. The burden of proof has thus been reversed.* The decision
to deregulate is, inter alia, based on the degree of substitution between fixed-lines
and other telephone services (European Commission, 2014c; FICORA, 2013). The
Commission underlines that, although both mobiles and VoIP constrain the fixed
incumbent carriers, only managed VolP is a proper substitute for fixed-lines. This
conclusion is based on the differences in features, contracts, and consumption pat-
terns between mobile and fixed-line telephony.

Surprisingly, the empirical literature is almost silent with regard to VolP tele-
phony and its relationship with other communications services. Few existing studies
on VoIP examine the traffic substitution and deal almost exclusively with unman-
aged VolP, i.e., peer-to-peer applications. However, analyzing managed VolP, which
is regarded as a possible substitute for fixed-lines due to their similarities from the
demand side, is critical in the light of changed market conditions, and the neces-
sity to redesign the existing regulatory framework. To the best of our knowledge, a
coherent analysis of the access substitutability between fixed-line, mobile and man-
aged VoIP telephony is absent from the literature. Our paper attempts to bridge
this research gap. We address the following questions: (a) what is the extent of
access substitution between fixed-lines and managed VoIP?, and (b) how is the de-

mand for fixed-lines and managed VoIP affected by mobiles? We focus on access-

3Concerning the Three criteria test, the Commission first argues that entry barriers are no
longer substantial, given that the market entry is possible on the basis of leasing the existing
or deploying the own infrastructure. Second, VoIP telephony and mobiles constrain the market
power of fixed-line incumbents, with the tendency towards more effective competition in the future.
Finally, if ex ante access obligations are removed, competition law alone is sufficient to address the
remaining market failures.

4Currently, markets 1/2007 and 2/2007 have been deregulated in only a few countries. Ez ante
access obligations have been removed from the market 1/2007 in Finland, Lithuania, Romania,
and Slovenia, and from the market 2/2007 in Finland and Romania only (European Commission,
2014c). The Netherlands and the UK impose limited remedies on the non-competitive segments
(single calls and the ISDN2 and ISDN30 access markets, respectively) of the market 1/2007 (ECO-
RYS, 2013, p.78).
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instead of traffic-level substitution due to its relevance for the regulation, and a lack
of empirical evidence on the issue.

We employ a dataset with a half-yearly frequency for 20 EU countries spanning
the 2008—2011 period, and apply dynamic panel data methods. Our main interest
is the estimation of own- and cross-price elasticities between fixed-lines, mobiles,
and managed VoIP, which are indicative of the danger of market power abuse.’
Our results indicate a strong access substitution between fixed-lines and mobiles,
and provide vague evidence of their substitution with managed VoIP at the EU
level. Second, bundling strategies are essential for maintaining the subscription
base in the market for fixed-lines. Contrary to the Commission’s appraisal, our
findings indicate that fixed-lines and mobiles are likely part of the same market.
Overall, we find evidence in favor of access substitution and, therefore, of a joint
market definition. Ez ante access obligations previously imposed on copper-based
incumbents are therefore redundant. However, in the short-run, national regulators
might need to consider targeted remedies in order to protect the captive group. In
this case, the regulatory framework should be redesigned in a way that is conducive
to competition and innovation.

The paper is organized as follows. In Section 2.2, we summarize the relevant
literature. Section 2.3 outlines the empirical strategy and describes our dataset.
The results are presented in Section 2.4, before the discussion on policy implications

in Section 2.5. Finally, Section 2.6 concludes.

2.2 Literature Review

A large body of the literature explores traffic and access substitution between fixed-
lines and mobiles on both single- and cross-country levels. Studies on VolP, on the
other hand, are scarce and focus only on traffic-level substitution and unmanaged
VoIP systems. A detailed literature overview is provided in Tables A2.1 and A2.2
in the Appendix.

5Market power abuse by the incumbent carriers in the case of deregulation could lead to un-
favorable conditions for consumers (European Commission, 2014b, p.21; BEREC, 2014, pp.15-17;
Vodafone, 2014, pp.4-7). This pertains primarily to the captive users, who cannot disconnect from
the fixed-lines due to a lack of alternatives. The reasons for the captivity are twofold. First, fixed-
lines provide access to services which are not compatible with either VoIP or mobiles, including fax,
alarm systems, remote maintenance and monitoring applications. Second, for technical reasons,
legacy copper-based equipment cannot always be operated by IP solutions, which induces high
switching costs (BEREC, 2014, p.16).
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One strand of literature analyzes the country-level substitution between fixed-
lines and mobiles. In one of the pioneering works, Rodini et al. (2003) employ a
binary logit model with a US household survey panel data from 2000—-2001, docu-
menting access substitution between mobiles and the second fixed-line. Ward and
Woroch (2004) provide evidence of traffic-level substitution using an extended US
households survey data for the 1999—2001 period. In a related study, Ward and
Woroch (2010) employ the same dataset, and use a US price subsidy for fixed tele-
phony as a natural experiment for their difference-in-differences analysis. Their
results indicate modest access substitution between fixed-lines and mobiles. More
recently, Ward and Zheng (2012) provided evidence of access substitution in China,
using data from 1998-2007 and applying an Arellano-Bond linear dynamic panel
model. Employing a logistic model with household survey data from 2004—2009,
Suéarez and Garcia-Marifioso (2013) deduce that access substitution between fixed-
lines and mobiles in Spain is driven by the type of broadband access, network effects,
age, household size and, to a lesser extent, price. Karacuka et al. (2011) analyze
the demand for mobile telecommunications services in Turkey. Using operator-level
panel data for the 2002—2006 period, the authors document strong evidence of traffic-
level substitution. The substitution effect is stronger for pre-paid than for post-paid
consumers. Briglauer et al. (2011) utilize a sample of Austrian market-level data
from 2002—2007, and conclude that the demand for fixed-line access is inelastic,
while the demand for fixed-line calls is elastic.

Another group of studies explore the relationship between fixed-lines and mobiles
using aggregate cross-country data. Garbacz and Thompson (2007) estimate a fixed
effects model using a sample of 53 less-developed countries (LDC) for the 1996 —2003
period. They find that fixed-lines are substitutes in the mobile market, while mobiles
may be considered complements in the fixed-line market. Barth and Heimeshoff
(2014a,b) employ a dynamic panel data approach on a sample of EU countries,
documenting both access and traffic substitution. Other recent studies focus on the
role of broadband technologies in fixed-mobile substitution. Using a dataset for 27
EU countries for the 2005-2010 and 2005—2011 periods, respectively, Grzybowski
(2014) and Grzybowski and Verboven (2016) estimate a discrete choice model of
household demand for ‘fixed-line only’, ‘mobile only’, and both ‘fixed-line and mobile
access’. Both studies provide evidence of fixed-mobile substitution. Furthermore,
higher fixed broadband penetration is shown to increase the complementarity, while
the spread of mobile broadband increases the substitutability between fixed-lines and

mobiles. Grzybowski and Verboven (2016) also provide evidence of an incumbency
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advantage: a dominant position in the fixed-line market can be leveraged into the
mobile market.

Several studies have focused on VoIP and its relationship with other telephony
services. Most studies focus on individual countries and provide scant econometric
evidence on intermodal traffic substitution. Cecere and Corrocher (2011) investigate
the usage patterns of unmanaged VoIP services, such as Skype and MSN messenger,
by estimating a probit model on a sample of UK consumer survey data from 2006.°
The authors find that VoIP calls are made more regularly if a household is not
subscribed to fixed-line, while the VoIP usage intensity is unaffected by the levels
of mobile subscription. In contrast, Cecere and Corrocher (2012) use a sample of
Italian consumers from 2006, and conclude that mobiles negatively affect the usage
of unmanaged VoIP. The usage of other IP services (e.g., chat and mail applications),
which is associated with deepened I'T skills and higher perceived ease of use, slightly
increases the probability of using VoIP applications. Unlike the two aforementioned
studies, Kwak and Lee (2011) use time-series data for the 2006—2009 period, and
employ an instrumental variable approach to analyze the traffic substitution between
managed VoIP and other communications services in South Korea.” The authors
conclude that the usage intensity of managed VoIP is driven by VoIP call rates,
fixed-line call rates, and network effects, but is not affected by the pricing of mobile
services.

Overall, the literature provides evidence of fixed-mobile substitution on both
access- and traffic-level. On the other hand, the evidence of traffic substitution
between VoIP and other communications services is inconclusive. The latter is
partly due to relatively old datasets and short time-series. Against this backdrop,
our study is the first to investigate the access-level substitution between VoIP, fixed-

lines and mobiles.

6In their dataset, Skype is by far the most popular application with 67% of the respondents
using it, followed by MSN (18%), BT /Yahoo! (16%), Tesco (6%), plus Orange (Wanadoo) and
Google (both 4%).

"Note that the validity of instruments included in this study is questionable if the contract
length exceeds one month.
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2.3 Model Specification and Data

2.3.1 Empirical Strategy

A number of studies demonstrate that the subscription and usage patterns of tele-
phony services are characterized by path dependence (Karacuka et al., 2011; Ward
and Zheng, 2012; Barth and Heimeshoff, 2014a,b). The reasons for this are twofold.
On the one hand, habits and routines thwart prompt adaptation of consumer be-
havior in the face of changed market conditions. On the other hand, most service
contracts are not irrevocable at any time, which precludes their cancellation before
the actual expiration date. Following Houthakker and Taylor (1970), we account
for the demand persistence using the lagged values of the subscription levels. We
further assume that the subscription volumes are driven by both current and lagged
prices, since the cancellation and subscription decisions might not be immediate.

We specify the demand function for technology K = {fiz, mob, voip} in period ¢ as:

ksubt = f(ksubt,ppkt)pktfla Pk, pkt,pXt)a

where k € K denotes fixed, mobile or managed VoIP telephony, kg, is the
demand for £ measured in terms of the subscription base, p, is the price of service
k, pr = (pi | VI € K_y) is the price vector of all potential substitutes of k, and X is
a vector of demand shifters which includes the number of broadband connections,
the number of fixed incumbents’ subscribers in the mobile market, and the monthly
income per capita. Exploiting the panel structure of our dataset, we define the

demand for service k in country ¢ at time ¢ as:

ksubn =« + Bkksubit,l + Z ,Ykpklt + Z 5kpkit71
k k

+ Z Ok X, + 1 + Vi,
k

where 7); represents the time-constant country fixed effect and v;; is an unobserv-
able error term.

Considering that all contracts begin at different points in time and that contrac-
tual durations vary, we include the first lag of the dependent variable to capture
the average demand persistence. Including a maximum of one lag is a compromise

due to the degrees of freedom considerations. According to the economic theory of
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a downward sloping demand curve, the effect of own price on demand is negative.
Concerning the prices of other services, a positive coeflicient indicates substitutabil-
ity, while a negative sign is indicative of a complementary relationship. The impact
of fixed broadband is expected to differ across technologies. First, Grzybowski and
Verboven (2016) show that more broadband connections lead to complementarities
between fixed and mobile telephony, as incumbent carriers leverage their dominant
position in the fixed-line network into the mobile market. Second, high-speed broad-
band ensures a higher quality of voice service, which provides an impetus for VolP
adoption. Additional bundling strategies and the strategic behavior of fixed-line in-
cumbents are controlled for through their subscription base in the mobile market.®
Carriers active in two or more markets are likely to behave strategically by maximiz-
ing their joint profits instead of pursuing profit-maximizing behavior in each market
separately. This can influence contract features and, ultimately, the individual de-
mand for services. Finally, higher incomes are likely to boost the demand for fixed,
mobile, and VoIP telephony.

Given our dynamic setup, we apply the Arellano-Bond Generalized Method of
Moments (GMM) estimator (Arellano and Bond, 1991), which is well-suited to ad-
dress the unobserved heterogeneity and endogeneity issues. Due to the large cross-
sectional but small time dimension of our dataset, we do not estimate a fixed ef-
fects model, as the demeaning transformation would produce inconsistent estimates
(Nickell, 1981). The first-difference transformation of the difference GMM esti-
mator, on the other hand, eliminates the time-constant country fixed effects, and
therefore captures one source of endogeneity without leading to inconsistencies. We
apply the difference GMM instead of the more efficient system GMM estimator,
as the latter is consistent only under the assumption of zero correlation between
explanatory variables and individual time-invariant effects (cf. Arellano and Bover,
1995; Blundell and Bond, 1998). Individual time-invariant effects capture a range
of unobserved factors, including country-specific consumer preferences, geographic
characteristics, and initial infrastructure stock. Each of these variables are correlated
with prices and subscription levels. For instance, carriers are less able to exploit the
economies of scale in countries with mountainous terrain, which affects the pric-
ing of the telecommunications services. Furthermore, fixed infrastructure stocks in
the 1990s differed substantially across EU countries, which determined future in-

vestment and consumption patterns (Grzybowski and Verboven, 2016; Grzybowski,

8Considering that fixed-line telephony is often bundled with copper-based broadband DSL, we
separately control for an incumbent’s number of DSL connections in a robustness check.
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2014). The correlation between explanatory variables and individual time-invariant
effects is therefore likely different from zero, which implies that the system GMM is
inconsistent.

We estimate the demand using single equation techniques instead of simultaneous
multiple equation estimators. The main advantage of system over equation-by-
equation estimators is the efficiency. However, the system estimators are consistent
only if all equations are specified correctly. The improved efficiency thus comes at
a high cost, since the misspecification in one equation spills over to the estimates
of all other equations. As the market of interest is fairly complex, with substantial
differences in the underlying technologies, a single equation estimator is more likely
to produce consistent demand estimates.

In our specification, the lagged dependent variable is correlated with the error
term and, thus, clearly endogenous. Due to unobserved demand shocks, own prices
and prices of substitutes are potentially endogenous, too (cf. Caves, 2011). In order
to address this endogeneity problem, we use an instrumental variable approach.
We employ two sets of instruments: (i) lagged levels for lagged dependent and
price variables (Arellano and Bond, 1991), and (ii) cost shifters for price variables.
The latter group of instruments is valid because the costs have no direct impact
on subscription decisions, but influence the endogenous price variables. We use
the termination rates as cost shifters, since they are directly incorporated into the
calling prices and are the only observable cost shifters (cf. Barth and Heimeshoff,
2014a). Moreover, termination rates are set by the national regulators, and remain
constant until the European Commission approves changes after a new round of
regulation. Hence, they can be considered exogenous. In line with Briglauer et al.
(2011), we include both fixed-to-fixed and fixed-to-mobile termination rates. Since
the regulatory changes are likely to affect prices with some delay, we employ their
lagged instead of current values.

In order to avoid spurious correlations, we test for the presence of a stochastic
trend in each variable. The results of the panel unit root test are presented in Table
A2.3. Fixed-line and mobile subscriptions are stationary in levels and in differences,
whereas VoIP subscription is stationary in differences only. Since the Arellano-
Bond GMM estimator is based on differences, our specification does not suffer from
spurious correlation problem. Cointegration, i.e., long-term relationship between
the variables, cannot be present either, given that the dependent and explanatory

variables are integrated of different orders (Hamilton, 1994).
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2.3.2 Data

Our dataset comprises 20 EU countries from the second quarter 2008 through the
fourth quarter 2011 at six-month intervals.” Our main data sources are Analysys
Mason and Eurostat. Data on the subscription levels, prices, number of broadband,
DSL, cable, other fixed broadband lines and also mobile broadband connections are
retrieved from Analysys Mason. GDP per capita and the consumer price index (CPI)
are provided by Eurostat, while population density is retrieved from the World Bank.
Information on fixed-to-fixed and fixed-to-mobile termination rates are from the
‘Progress Reports on the Single European Electronic Communication Market’, and
are supplemented by data from the OECD and the national regulatory authorities
where necessary. Table A2.5 provides a detailed description of our dataset.

The regression variables are defined as follows. Fixed-line demand represents
the number of active analogue circuit-switched retail subscribers, measured as the
number of active channels. Mobile demand is defined as the number of active indi-
vidual mobile connections, including both pre-paid and post-paid users. Managed
VoIP demand refers to the number of active channels of either paid-for native VoIP
services that use a broadband access connection or VolP services included in a paid-
for bundle with broadband access. Thus, peer-to-peer applications are excluded.
The fixed-line price is expressed as the sum of the access fee and calling price, both
calculated as the average revenues per line. As is common in other studies, we
proxy for the price of mobile telephony by the average revenue per user (cf., e.g.,
Ward and Zheng, 2012). The price of VoIP is calculated as the unweighted average
price of all double-play contracts, which include both a broadband and a managed
VoIP connection. The measure of the average VoIP price might therefore slightly
overestimate the actual VoIP price.

In our regression equations, each variable is expressed in logarithms in order to
be interpreted as elasticity. The price-related variables are measured in euros and
deflated using the CPI with the year 2005 as the base period. Summary statistics
are presented in Table 2.1 and the correlation matrix between the variables in Table
A2.6.

9All countries included in this study are listed in Table A2.4 in the Appendix.
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Table 2.1: Summary statistics

Variable Measured in Mean Std. Dev. Min. Max. N
fixsup Channels [000] 6940 8383 315 29,097 160
mMobgyp Active subscribers [000] 27,849 29,826 1658 106,370 160
VOIPsub Channels [000] 2055 4064 11 20,618 160
Dfix Euro 35.20 10.43 12.80 70.44 160
DPmob Euro 23.94 7.99 9.41 47.54 160
Pvoip Euro 38.11 11.01 10.34 74.63 160
bbiines Channels [000] 5922 7248 299 26,902 160
NCmob Active subscribers [000] 6524 11,212 744 36,941 160
gdppe Euro 6490 3139 1460 12,618 160
NCys) Channels [000] 3086 3980 130 14,191 160
cable/othery,  Channels [000] 1103 858 113 3864 160
mobilepy Active Subscribers [000] 1242 8884 13 39,116 160
POPdens Inhabitants per km? 143.42 113.90 2252  496.39 160
ftr Euro cents 0.65 0.31 0.01 1.58 160
mtr Euro cents 6.42 2.75 2 18.82 160

Note: All variables are expressed in levels.
2.4 Empirical Results

2.4.1 Main Results

The Arellano-Bond GMM estimator is sensitive to the lag structure (e.g., Arellano
and Bover, 1995; Blundell and Bond, 1998). Therefore, we estimate two models
with different sets of instruments. In Model A, we include the fourth lags of the
subscription levels and prices. As our dataset is of half-yearly frequency and some
contracts have a 24-months duration, this specification should not suffer from the
endogeneity problem. Considering that most contracts are shorter than 24 months,
Model B employs the second and the third lag of the dependent variable and the
second lag of price variables as instruments.'? Estimation results from our baseline
specification are presented in Table 2.2.

Due to the first-difference transformation of the GMM estimator, the residuals
have a moving average structure and are possibly first-order autocorrelated. Auto-
correlation AR(s) of a higher-order would imply that the s-th lag of the dependent
variable is endogenous, and consequently not a valid instrument. For Model A, the

Arellano-Bond test indicates no presence of fourth-order autocorrelation. Hence,

19Qur pricing data shows that, on average, 82% of all double-play offers with fixed-lines and
broadband have a contract length up to 18 months and 72% up to 12 months. Concerning the
double-play offers consisting of VoIP and broadband, 79% of contracts are up to 18 months long,
while 72% are up to 12 months long. Concerning the mobile market, around 50% of subscribers
use the prepaid services with no contractual obligations.
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the instruments can be considered valid. For Model B, the test rejects the presence
of autocorrelation of a higher-order except for the mobile market, implying second-

order autocorrelation.!'!

We further test for the exogeneity of the instruments by
applying the Sargan-Hansen’s J test. With p-values ranging from 0.33 to 0.68, the
test statistics indicate that the null hypothesis of valid over-identifying restrictions

cannot be rejected in either regression.

Table 2.2: Estimation results

Model A Model B
‘ W (@ @ @ (5) - (®
Dep. variable fi%suby, mobsub,, VOIPsub,, fi%Tsuby, mOobsub;, VOIPsub;,
fiTsup;,_, 0.777*** 0.813***
(0.109) (0.068)
mobsub,,_, 0.436** 0.516%**
(0.195) (0.161)
VOIPsub;; 0.940*** 0.658***
(0.071) (0.084)
Pfixy, -0.308* 0.151* -0.197 -0.316*** 0.140** 0.247
(0.157) (0.082) (0.592) (0.119) (0.072) (0.440)
Dfiz;y 1 -0.246 0.146 -0.412 -0.220* 0.107 0.998**
(0.172) (0.113) (0.404) (0.127) (0.104) (0.497)
Prmob;, 0.268*** -0.220* 0.510 0.234*** -0.264** -0.136
(0.100) (0.126) (0.407) (0.067) (0.109) (0.334)
Prmobiy_ 0.178* -0.020 0.327 0.138* 0.074 -0.616
(0.104) (0.082) (0.326) (0.079) (0.059) (0.402)
Duoip;, -0.018 -0.039* -0.185%** -0.012 -0.033* -0.241**
(0.031) (0.022) (0.064) (0.019) (0.017) (0.109)
Pvoip;p_ 1 -0.031 0.008 0.081 -0.024 0.015 -0.039
(0.019) (0.020) (0.116) (0.019) (0.023) (0.087)
bbiines;; 0.031 -0.020 0.222 0.016 -0.030 0.635**
(0.111) (0.088) (0.245) (0.107) (0.078) (0.305)
IMCmob,, 0.237** 0.067 0.650** 0.204** 0.069 -0.009
(0.104) (0.116) (0.303) (0.103) (0.112) (0.217)
gdppe;, -0.014 0.140*** -0.240* 0.004 0.156*** -0.222
(0.049) (0.040) (0.144) (0.033) (0.033) (0.198)
N 120 120 120 120 120 120
Sargan Test (XQ) 16.15 17.42 13.80 25.21 22.63 27.59
p-value 0.51 0.43 0.68 0.45 0.60 0.33
AR(2), Prob> z 0.77 0.01 0.42
AR(3), Prob> z 0.13 0.32 0.59
AR(4), Prob> z 0.28 0.15 0.79

Sargan test HO: Overidentifying restrictions are valid, AR test H0: No autocorrelation.

The results of the fixed-line demand estimation are presented in column (1) for

Model A and in column (4) for Model B. The lagged subscription volume has a

1Given that we apply an equation-by-equation estimation, the fixed-line and VoIP estimation
are unaffected by this potential inconsistency in the mobile telephony equation. Note further that
the estimation results also hold if only the third lag is included. Hence, the bias is probably small.
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highly positive impact on contemporaneous demand, implying that a large share
of current subscribers do not cancel their contracts in the following period. The
demand for fixed-lines is therefore path-dependent. The current own-price elasticity
is negative and within the inelastic range (-0.308 and -0.316). The lagged own-
price elasticity is insignificant in Model A but significant in Model B, indicating
some long-run price effect on the demand for fixed-line access. The current and the
lagged mobile prices are positive and significant, implying a substitution from fixed-
lines to mobiles. This result is in line with the existing literature and with the overall
trends in telecommunications markets, which indicate an increasing importance of
mobiles at the expense of fixed telephony. Surprisingly, the impact of VoIP prices
on the demand for fixed-lines is insignificant at the aggregate EU level. Managed
VoIP might nonetheless restrict the fixed-line carriers with the threat of potential
market entry. This threat is credible due to an increasing availability of ultra-fast
broadband, which fosters the transition from copper- to IP-based networks. We find
a positive and significant effect of the number of fixed incumbents’ subscribers in the
mobile market. Bundles, therefore, constitute an important factor in maintaining
the subscription base and, ultimately, in slowing down the decay of fixed telephony.
The number of broadband lines and monthly income per capita are insignificant.
The former might be due to the declining market shares of copper incumbents in
the broadband market, while the latter suggests that the demand for fixed-lines is
primarily determined by the development of a fixed-network infrastructure.

The results of mobile demand estimation are presented in columns (2) and (5).
The lagged subscription volume has a positive and significant effect on the contem-
poraneous demand (+0.436 vs. +0.516). The current own-price elasticity is negative
(-0.220 and -0.264), while the lagged own-price elasticity is insignificant. The cur-
rent cross-price elasticities of mobiles with respect to fixed-lines are positive and
significant in both models, providing evidence of fixed-mobile access substitution.
A price increase of fixed-lines by 1% increases the demand for mobile telephony by
0.14-0.15%, implying that consumers respond to higher fixed-line prices by shifting
away to mobiles. Mobile telephony therefore constrains the market power of fixed-
line carriers. The current cross-price elasticity of mobiles with respect to VolP is
negative and significant (-0.039, -0.033), which is indicative of the complementarity
between the technologies. The spread and higher affordability of VolIP might have
increased the range of the communications options and slightly boosted the adoption
of mobiles. However, given a high penetration and the affordability of mobiles in the

EU, small price changes in VoIP services are unlikely to alter the mobile demand
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significantly. The variable number of broadband lines and the number of fixed in-
cumbents’ subscribers in the mobile market are insignificant, while the income per
capita has a positive and significant effect on mobile demand.

Analogously to fixed-lines and mobiles, managed VoIP demand exhibits strong
path dependence (columns 3 and 6). The own-price elasticity is negative (-0.185 and
-0.241), while the lagged own-price elasticity is insignificant. The lagged cross-price
elasticity of VolP with respect to fixed-lines is positive and significant in Model B.
Considering the strong advocacy of the European Commission for the joint market
definition for VoIP and fixed-lines, substitutability between the two services should
be expected. However, the evidence is not very robust. The cross-price elasticities
of VoIP with respect to mobiles are insignificant, indicating a one-way complemen-
tary relationship. We find a positive effect of the number of fixed-broadband lines
on the demand for VoIP access. This effect may be due to VoIP being provided
as a cheap add-on to broadband connections. Furthermore, ultra-fast broadband
increases voice quality, and thereby the attractiveness of IP-based communication
services. Moreover, we document a positive impact of the incumbent’s subscription
base in the mobile market on VolP access demand. Overall, our analysis provides
evidence of incumbents’ ability to leverage their dominant position in one market
to another by offering bundles of fixed-mobile or VoIP-mobile telephony. This hints

at the importance of bundling strategies in the telecommunications industry.

2.4.2 Robustness Checks

We assess the robustness of our results by employing two additional specifications.'?
The lag structure in both robustness checks is equivalent to Model A, since the cor-
responding specification in Model B might induce bias in mobile demand equation.
The first specification (Model C) is in the spirit of Grzybowski (2014) and Grzy-
bowski and Verboven (2016). We decompose the variable number of broadband
lines into cable and other fixed broadband (including fibre), and mobile broadband.
Additionally, we account for the effect of bundling the copper-based DSL broad-
band with fixed-lines by including the number of incumbents’ active DSL lines. In
the second specification (Model D), we interact the VoIP price with the number of
broadband lines. Higher broadband penetration expands the potential VolP mar-
ket, thereby raising the demand for VoIP access. Considering a higher coverage and

quality of fixed-line networks in developed and more densely populated countries,

12In another robustness check, we included a linear and a quadratic trend. Since both variables
are insignificant, and the baseline results remain unchanged, we do not report the results.
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along with a more intensive usage of telecommunications services, both specifica-
tions include GDP per capita and population density (cf., e.g., Caves, 2011; Barth
and Heimeshoff, 2014a). The results of the robustness checks are presented in Table
A2.7.

Both specifications confirm our main results. We document path dependencies in
the subscription patterns for each telephony service and a strong substitution from
fixed-lines to mobiles. Again, fixed-mobile substitution is weakened by bundling
strategies: the presence of fixed-line carriers in the mobile market and increased
number of incumbents” DSL subscribers in the broadband market help maintain the
fixed-line subscription base. The results also confirm the complementarity between
mobile and VoIP telephony, as well as the positive relationship between income
and the adoption of mobiles. The current own-price elasticity of VoIP demand is

significant. However, the same does not hold for cross-price elasticities.

Table 2.3: Short- and long-run own-price elasticities

Model A Model B

fiTsup mobsup VOIPsub fiTsub mobsup VOIPsub

Short-run: fiTsup -0.308 0.268 -0.316 0.234
mobgyp 0.151 -0.220 -0.039 0.140 -0.264 -0.033
VOIPgyub -0.185 -0.241

Long-run: fiTsup -1.381 2.000 -2.866 1.989
mMobgyp 0.268 -0.390 -0.069 0.289 -0.545 -0.068
VOIPgyub -3.083 2.918 -0.705

2.5 Policy Implications and Discussion

The main advantage of our estimation approach is the possibility to disentangle
short- and long-run elasticities.!®> Table 2.3 presents own- and cross-price elastic-
ities for fixed, mobile, and VoIP telephony. The estimated short-run elasticities
are comparable in magnitude to those from other single- and cross-country studies.
However, the long-run elasticities exceed previous estimates (Barth and Heimeshoff,
2014a; Karacuka et al., 2011; Briglauer et al., 2011). This is likely due to the struc-
ture of our dataset, which spans a relatively recent period and enables us to capture
“the latest and arguably most dramatic developments” in the telecommunications
sector (Vogelsang, 2010, p.14).

High long-run demand elasticities raise the question of market definition for

voice services. A well-established market delineation approach is the SSNIP test, in

13Tn the Houthakker-Taylor model, the short-run elasticities are directly estimated as 7 and the
long-run elasticities are determined by (v + dx)/(1 — Bi).
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which the estimated long-run own-price elasticities are compared with the critical
elasticity e¢.. The SSNIP test identifies the smallest relevant market within which a
hypothetical monopolist could profitably raise its price while retaining the current
subscription base. If the estimated own-price elasticity exceeds €., a price increase
would lead to lower profits, which indicates that the next best substitute has to be
included in the market. In line with Vogelsang (2010) and Briglauer et al. (2011),
we define the critical elasticity as €. = 1/[m + t|, where m = [p — ¢]/c is the price-
cost margin, and ¢ denotes a “small but significant non-transitory increase in prices”,
usually 5—10% during a period of 1-2 years. Assuming that the price-cost margin for
fixed-line access is m = 0.5 (Stumpf, 2007), and that ¢ takes the value of either 0.05
or 0.1, the critical elasticity falls within the range €. = [-1.82, -1.67|. The estimated
fixed-line elasticity from Model A of -1.38 is below this threshold, while the elasticity
from Model B is -2.87 and clearly exceeds ¢e.. Estimates from the robustness checks
are the closest to those from Model B, implying that the own-price elasticities are
around 2 in absolute value. Fixed-line telephony can therefore be considered to be
part of the same market as mobile and managed VoIP access services at the EU
level. Cross-country estimates indicate that the competitive pressure from other
services is sufficient to restrain the incumbent carriers, which supports the European
Commission’s decision to remove the ex ante access obligations from the markets
1/2007 and 2/2007.

Overall, our results provide evidence of the substitution from fixed-lines to mo-
biles and vice versa and are in line with the existing literature. Mobile operators
exert, competitive pressure on fixed-line carriers, which diminishes the danger of
market power abuse. The magnitude of the long-run cross-price elasticities between
fixed-lines and managed VoIP (+2.918) hints at access substitution toward VoIP,
but this effect is not robust. However, considering that our dataset does not cover
the post-2011 period, and that the access is generally less elastic than the usage, our
result is in line with the existing literature on VoIP. Vague evidence of access substi-
tution might be due to the fact that a bulk of subscribers do not switch because of
price differences, but are automatically transferred from fixed to VolIP services with
the provider’s transition to an all IP-based network (ECORYS, 2013, p.195). The
threat of potential market entry is nonetheless likely to constrain the price-setting
behavior of fixed incumbent carriers. In contrast, the ability to offer service bundles
is possible source of market power: if consumers perceive them as being superior to
single services, carriers providing access to the latter may be in a disadvantageous

position. Therefore, targeted access obligations might be necessary to ensure a level
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playing field for all operators in the market. Due to the differences in competitive
conditions across the member states, this issue must be addressed by each national
regulatory authority separately.

Another relevant issue for future regulation is the role of unmanaged VoIP. Most
national regulators do not consider this service to be a substitute for managed
VoIP, which is due to differences in features and consumption patterns. However,
an increased usage of unmanaged VolP might diminish the relevance of other com-
munications services. Future market definition will consequently depend on a range
of factors, including (ultra-)fast broadband penetration, quality of service, pricing,
and the possibility of receiving calls according to domestic or international num-
bering plans (European Commission, 2014b). On the other hand, providers might
block or degrade the over-the-top (OTT) applications which have the potential to
erode their revenues. Yet, a blockage is likely to be limited in scope, due to the
large countervailing power of major OTT applications such as Skype, Facebook,
and Viber. Therefore, instead of full-scale er ante regulation, this issue could be
addressed under competition law (ECORYS, 2013, p.153).

2.6 Conclusion

In this paper, we estimate the degree of access substitution between fixed, mobile,
and managed VoIP telephony. Our study is the first to investigate the interdependen-
cies between all three types of voice services in a coherent cross-country framework.
We use a sample of 20 EU countries for the 2008—2011 period, and apply dynamic
panel data techniques to estimate the own- and the cross-price elasticities. In order
to address the endogeneity of the lagged subscription base and price variables, we
apply an instrumental variable approach.

We document strong access substitution between fixed-lines and mobiles, and
find evidence of the long-run substitution from fixed-lines to managed VolP tele-
phony. Hence, both telephone services likely constrain the market power of fixed
incumbent carriers. On the other hand, bundling raises the demand for fixed-lines.
While the substitutability indicates that ex ante access obligations imposed on fixed
incumbents might be redundant, bundling strategies as a source of market power
hint at their necessity. At the EU level, we find evidence in favor of joint market
definition and, therefore, of discontinuing the regulation. However, due to different
competitive environments across the member states, this issue must be addressed by

the individual national regulators. Thus, the question of whether the threat of mar-
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ket power abuse by the fixed incumbents still exists is not answered conclusively.
Targeted access obligations might be one of the solutions to protect the captive
group of users and ensure a level playing field for all operators active in the market.
In this case, national regulators must redesign the regulatory frameworks in a way
that does not stifle competition and innovation.

In the explanatory note on the deregulation of markets for access and call origi-
nation on the public fixed network, the European Commission underlines that (man-
aged) VoIP, and not mobile, is a proper substitute for fixed-lines. Our results, in
contrast, indicate a stronger substitutability between fixed-lines and mobiles than
between fixed-lines and VoIP telephony. The Commission anticipates, however, that
fixed-lines and VoIP will become effective substitutes within the validity period of
the Recommendation. Considering the existence of various “white” and “grey spots”
in the EU countries with limited ultra-fast broadband coverage, and the fact that
its adoption is path-dependent and somewhat sluggish, this assessment might be
too optimistic. Therefore, further research on the substitutability between tele-
phony services with more recent data is needed to evaluate the effects of regulatory
changes. As several fixed incumbent carriers have announced a full-IP transition in

upcoming years, this matter might be resolved in the near future.
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Appendix

Table A2.1: Fixed-mobile substitution studies

Author Country & Period Method Main results

Rodini et al. (2003) US, 2000—2001 Logit Moderate access substitution be-
tween the second fixed-line and mo-
bile, cross-price elasticity 0.13—0.18.

Ward and  Woroch | US, 1999-2001 LA/AIDS Moderate fixed-mobile traffic sub-

(2004) stitution, cross-price elasticity 0.22—
0.33.

Ward and  Woroch | US, 1999-2001 Probit/diff-in-diff | Access substitution between the

(2010) first fixed-line and mobile, cross-

price elasticity 0.25-0.31.

Ward and Zheng (2012)

China, 19982007

Dynamic panel

Strong fixed-mobile access substitu-
tion (FMAS).

Karacuka et al. (2011)

Turkey, 2002—2006

Dynamic panel

Fixed-to-mobile traffic substitution.

Suarez and Garcia-
Marifioso (2013)

Spain, 2004—2009

Logit

Low FMAS. Substitution driven
by the broadband connection and
socio-demographic characteristics.

Briglauer et al. (2011)

Austria, 20022007

Error correction

model

Fixed-to-mobile traffic substitution,
long-run cross-price elasticity 0.45.

Garbacz and Thompson
(2007)

53 LDC, 1996—2003

Fixed effects

Fixed-lines are substitutes in the
mobile market, but mobiles are
complements to fixed-lines.

Barth and Heimeshoff

EU-27, 2003—-2009

Dynamic panel

FMAS, cross-price elasticity 0.18.

(2014a)
Barth and Heimeshoff | EU-16, 2004—2010 Dynamic panel Fixed-to-mobile traffic substitution,
(2014b) cross-price elasticity 0.12.

Grzybowski (2014)

EU, 2005-2010

Discrete choice

FMAS reduced by higher broad-
band penetration and boosted by
the spread of cable and 3G broad-
band.

Grzybowski and Ver-

boven (2016)

EU, 2005—2011

Discrete choice

FMAS; incumbency advantage in
the mobile market; broadband In-
ternet (mainly DSL) reduces substi-
tutability.
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Table A2.2: VolP studies

Author Country & Period Method Main results
Cecere and Corrocher | UK, 2006 Probit Traffic substitution between
(2011) (mainly) unmanaged VoIP and
fixed-line. No relationship between

mobile and VoIP usage.
Cecere and Corrocher | Italy, 2006 Probit Traffic substitution between mo-

(2012)

bile and unmanaged VoIP. Use of
other IP services increases VolP
usage.

Kwak and Lee (2011)

South Korea, 2006—

Static panel

Traffic substitution between fixed-

2009 lines and managed VolP, cross-
price elasticity 10.07. Mobile-VoIP
traffic substitution insignificant.

Table A2.3: Maddala-Wu unit root tests
Levels Differences
x? x> >p x> >p
FiZoun 58.880  0.027  58.398  0.030
Mobsyp 53.976  0.069  62.191  0.014
VOIPsub 45219  0.263  66.987  0.005
Dfix 87.787 0.000 88.058 0.000
Pmob 82.628 0.000 62.259 0.014
Puoip 120.055  0.000 74.645 0.001
bbiines 269.162  0.000 31.668 0.824
NCmob 93.855 0.000 53.346 0.077
gdppe 22.544 0.988 64.218 0.009
incgs; 267.227  0.000 98.737 0.000
cable/othery,  36.206 0.642 64.756 0.008
mobileyy, 26.654 0.948 35.874 0.657
POPdens 44.469  0.2801  68.105  0.004
mtr 106.982  0.000 179.420  0.000
ftr 117.979  0.000 114.546  0.000
HO: unit root
Table A2.4: Countries

Austria Ireland Sweden Latvia

Belgium Italy UK Poland

Denmark  Netherlands Bulgaria  Romania

France Portugal Estonia Slovakia

Germany  Spain Hungary  Slovenia
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Table A2.5: Variables description and source
Variable Description Source
fiZsup Number of active circuit-switched | Analysys Mason*
retail subscribers.
mobgyp Number of mobile (pre-paid and | Analysys Mason
post-paid) subscribers.
VOIPsub Number of active users of either | Analysys Mason
paid-for native VoIP subscribers or
VoIP services included in a paid-for
bundle with broadband access; ex-
cluding peer-to-peer applications.
Dfix Average revenue (subscription + | Analysys Mason
traffic) per fixed-line in euro PPP.
Dmob Average revenue per mobile sub- | Analysys Mason
scriber in euro PPP.
Duoip Average price of broadband con- | Analysys Ma-
tracts bundled with VoIP in euro | son (‘Triple-play
PPP. pricing study’)
bbines Number of active broadband lines. | Analysys Mason
INCmob Fixed-line incumbent’s share in mo- | Analysys Mason
bile market (in terms of sub-
scribers).
9dppe Monthly real GDP per capita in | Eurostat
euro PPP.
INCys] Incumbent’s number of DSL broad- | Analysys Mason
band subscribers (including ADSL,
SDSL and VDSL).
cable/othery, Sum of cable and other fixed broad- | Analysys Mason
band subscribers (including cable,
FTTB, FWA and all other fixed
broadband connections).
mobileyy, Number of mobile broadband PC or | Analysys Mason
laptop connections via a USB mo-
dem or datacard. Excludes handset
access or use of the handset as a mo-
dem.
POPdens Population density. Inhabitants per | World Bank
sq. km of land area.
ftr Fixed-to-fixed termination rates in | Progress Reports
euro PPP. on Single Euro-
pean  Electronic
Communications
Markets
mitr Fixed-to-mobile termination rates | Progress Reports

in euro PPP.

on Single Euro-
pean  Electronic
Communications
Markets

*If not otherwise indicated, data is from ‘Telecoms Market Matrix’.
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Table A2.7: Robustness checks
Model C Model D
, e (2) ® @ (5) - ®)
Dep. variable fi%suby, mobsub,, VOIPsuby, fiTsuby, mOobsub;, VOIPsub,,
fiTsup;,_y 0.737*** 0.790***
(0.103) (0.105)
mobsup,;, 0.581*** 0.370**
(0.208) (0.183)
VOIPsubs,_ 1.016%** 0.977%%
(0.102) (0.080)
Pfiz;, -0.203* 0.129 0.141 -0.277* 0.129* -0.121
(0.122) (0.089) (0.711) (0.156) (0.078) (0.692)
DPficy,_, -0.270** 0.081 -0.682 -0.276** 0.106 -0.340
(0.132) (0.096) (0.578) (0.139) (0.096) (0.538)
Pmoby, 0.206** -0.156* 0.546 0.303** -0.343*** 0.720
(0.100) (0.084) (0.524) (0.121) (0.091) (0.449)
Prmobis_ 0.201** -0.015 0.424 0.161** 0.032 0.268
(0.084) (0.068) (0.333) (0.064) (0.077) (0.323)
Puoipy, -0.017 -0.043*** -0.170** -0.226 -0.356 0.375
(0.025) (0.015) (0.082) (0.414) (0.318) (0.871)
Pvoip;,_1 -0.028 0.018 0.192 -0.039 0.011 0.105
(0.025) (0.020) (0.190) (0.030) (0.029) (0.154)
incast,, 0.128** -0.078 -0.045
(0.061) (0.049) (0.255)
cable/otheryy,, -0.052 0.022 -0.023
(0.038) (0.026) (0.166)
mobiley,, 0.004 -0.013 0.007
(0.010) (0.015) (0.071)
Puoip;, #0lines;, -0.018 0.025 -0.334
(0.030) (0.023) (0.064)
bbiines;, 0.117 -0.155 0.334
(0.206) (0.155) (0.438)
IMCmob,, 0.163* 0.119** 0.625* 0.250*** 0.069 0.685**
(0.090) (0.058) (0.360) (0.097) (0.090) (0.319)
9dppe;, 0.013 0.130*** -0.210 -0.027 0.191%*** -0.309
(0.047) (0.028) (0.187) (0.025) (0.036) (0.199)
PODdens;, -0.001* 0.001 -0.010 0.000 0.001 -0.006%**
(0.002) (0.003) (0.009) (0.002) (0.004) (0.008)
N 120 120 120 120 120 120
Sargan Test (x2) 19.05 17.33 11.16 16.23 19.31 14.06
p-value 0.33 0.43 0.85 0.70 0.50 0.83
AR(4), Prob> z 0.11 0.17 0.56 0.31 0.03 0.52
Sargan test HO: Overidentifying restrictions are valid. AR test HO: No autocorrelation.
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3.1 Introduction

Nursing homes and other forms of long-term care have been subject to much atten-
tion in recent years, both from the public and from researchers alike.! The main
reason behind the increased focus on long-term care is a rise in demand due to pop-
ulation aging and limited availability of informal caregivers. For example, the size of
the care-dependent population in Germany is projected to increase from 2.6 million
in 2013 to 3 million in 2020 and to 3.5 million in 2030 (Augurzky et al., 2013). The
same projection for the US foresees an increase from 12 million in 2010 to 27 million
in 2050 (Commission on Long-Term Care, 2013). Since the nursing homes provide
support for chronic care needs, the duration of stays is longer than for hospitals
and varies from months to years. For example, the estimate of an average length of
nursing home stay in the US between 1992 and 2006 was 13.7 months (Kelly et al.,
2010), while the corresponding estimate for the UK between 2008 and 2010 was 26.3
months (Forder and Fernandez, 2011). In this context, the issues of well-being and
life quality of nursing home residents take precedence.

The emerging concept of long-term care is a person-centered care (Calkins and
Cassella, 2007). This concept affirms the rights to autonomy, privacy, and dignity
and reiterates the importance of a self-directed care and flexible forms of living.
The relevance of a person-centered care for the well-being of care recipients was
acknowledged by the German federal state of Baden-Wuerttemberg, in which a single
room policy in nursing homes is to be implemented by 2019.2 The federal state of
North Rhine-Westphalia has followed suit, with the regulation that at least 80%
of nursing home places must be provided in single rooms by 2018.> However, the
providers warn of the detriments of this legislation, which include a deteriorated

financial position and, possibly, a market exit.*

!Long-term care refers to services aimed at providing assistance to individuals who, owing to
a physical, psychological, mental disease or handicap, require a significant amount of support to
carry out the recurring activities of everyday life for a minimum of six months (SGB XI §14).

2This measure applies to full-time inpatient care only, and excludes residential units with
outpatient care. Source: Einzelzimmervorgabe bei Pflegeheimen bleibt, Press release of the
state of Baden-Wuerttemberg, http://www.baden-wuerttemberg.de/de/service/presse/
pressemitteilung/pid/einzelzimmervorgabe-bei-pflegeheimen-bleibt-1/, accessed on
February 10, 2016.

3Source: Fragen und Antworten zum GEPA NRW, Ministerium fiir Gesundheit, Emanzi-
pation, Pflege und Alter des Landes Nordrhein-Westfalen, http://www.mgepa.nrw.de/pflege/
rechtsgrundlagen_2014/FAQ_GEPA/index.php, accessed on February 12, 2016.

4Source: Neues Alten- und Pflegeegsetz beschlossen, Caritas in
NRW, http://www.caritas-nrw.de/themendossiers/altenhilfeundpflege/
neues-alten-und-pflegegesetz-beschlossen, accessed on February 10, 2016.


http://www.baden-wuerttemberg.de/de/service/presse/pressemitteilung/pid/einzelzimmervorgabe-bei-pflegeheimen-bleibt-1/
http://www.baden-wuerttemberg.de/de/service/presse/pressemitteilung/pid/einzelzimmervorgabe-bei-pflegeheimen-bleibt-1/
http://www.mgepa.nrw.de/pflege/rechtsgrundlagen_2014/FAQ_GEPA/index.php
http://www.mgepa.nrw.de/pflege/rechtsgrundlagen_2014/FAQ_GEPA/index.php
http://www.caritas-nrw.de/themendossiers/altenhilfeundpflege/neues-alten-und-pflegegesetz-beschlossen
http://www.caritas-nrw.de/themendossiers/altenhilfeundpflege/neues-alten-und-pflegegesetz-beschlossen
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The policy mandating exclusively single rooms is controversial as, though it pro-
duces benefits to nursing home residents, there are also substantial implementation
costs to providers. On the one hand, living in a single room is associated with a
higher well-being, satisfaction, and a range of health benefits. Available studies sug-
gest that single rooms are among the most desired characteristics of a nursing home
(Lawton and Bader, 1970; Mosher-Ashley and Lemay, 2001; Calkins and Cassella,
2007). As implied by the research into acute care settings, residents living in a sin-
gle room have undisturbed communication with staff and visitors (Chaudhury et al.,
2005), and tend to express high satisfaction with their current living arrangement
(Pinquart and Burmedi, 2004). The key clinical benefits of single rooms include a
lower prevalence of infections (Drinka et al., 2003; Coleman, 2004), and less negative
sleep patterns (Schnelle et al., 1999). Yet, transforming doubles into single rooms
implies high costs and potential capacity reductions. This might in turn jeopardize
the quality and provision of care. Moreover, the inability to recoup investments
increases the danger of a market exit.® The evaluation of welfare effects of a single
room policy is therefore an empirical issue.

In addition to single rooms, the literature on long-term care explores the effects of
assisted living concepts (Shura et al., 2010; Corazzini et al., 2015), and the excessive
use of medications (Hughes and Lapane, 2005; Alanen et al., 2006; Stroka, 2015)
on the welfare of the nursing home residents. Yet, these studies are descriptive
and/or are based on anecdotal evidence. Other questions on the research agenda
include the impact of public quality evaluations and staffing standards on the long-
term care quality (Mukamel et al., 2008; Park and Stearns, 2009; Grabowski and
Town, 2011; Mukamel et al., 2012; Lin, 2014; Herr et al., 2016), demand (Grabowski
and Town, 2011; Werner et al., 2012), and the relationship between quality, prices,
and competition (Grabowski, 2004; Forder and Allan, 2014; Mennicken et al., 2014;
Herr and Hottenrott, 2016). However, these studies consider neither the welfare of
the nursing home residents, nor the overall welfare implications of the regulatory

interventions.

5In their communication notes, both federal states emphasize their intention to grant
investment subsidies and allow for deadline extensions in order to prevent market exists.
Source: Haufig gestellte Fragen zur Einzelzimmervorgabe in der Landesheimbauverordnung,
https://sozialministerium.baden-wuerttemberg.de/fileadmin/redaktion/m-sm/intern/
downloads/Publikationen/FAQ_Einzelzimmervorgabe_Heimbauverordnung_2015.pdf, ac-
cessed on February 15, 2017, and Fragen und Antworten zum GEPA NRW, https:
//www.mgepa.nrw.de/mediapool/pdf/pflege/FAQ_GEPA_NRW.pdf, accessed on February
15, 2017.


https://sozialministerium.baden-wuerttemberg.de/fileadmin/redaktion/m-sm/intern/downloads/Publikationen/FAQ_Einzelzimmervorgabe_Heimbauverordnung_2015.pdf
https://sozialministerium.baden-wuerttemberg.de/fileadmin/redaktion/m-sm/intern/downloads/Publikationen/FAQ_Einzelzimmervorgabe_Heimbauverordnung_2015.pdf
https://www.mgepa.nrw.de/mediapool/pdf/pflege/FAQ_GEPA_NRW.pdf
https://www.mgepa.nrw.de/mediapool/pdf/pflege/FAQ_GEPA_NRW.pdf
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This paper seeks to evaluate the welfare effects of a policy mandating exclusively
single rooms in nursing homes. We evaluate the welfare in a counterfactual market
in which only single rooms are offered, and compare it with the status quo market.
We contribute to the sparse literature on the value of privacy in nursing homes
and to a broader strand of literature on choice and welfare in the long-term care
market. We are the first to estimate a structural model of demand and supply
for the inpatient long-term care using data on all German nursing homes for the
years 2007 and 2009. This issue is relevant for two reasons. First, long-term care
is the fastest growing segment of the German health care sector, with an average
annual volume growth rate of 2.8% between 1999 and 2011, and with substantial
public and private expenditures (Augurzky et al., 2015). Second, evidence on the
market behavior of care recipients in Germany is sparse. This obscures the impact of
regulatory interventions, such as public quality evaluations and staffing standards,
whose goal is to foster competition and enhance consumer welfare in the long-term
care market. Our study aims to fill this literature gap.

Our methodological approach is based on Berry (1994) and builds on recent
empirical studies modeling individual behavior in the health care markets (Bun-
dorf et al., 2009; Varkevisser et al., 2012; Werner et al., 2012; Gowrisankaran et al.,
2015). These studies employ structural econometric models, which are better-suited
to capture various market complexities. Yet, in contrast to them, we circumvent
the usage of arbitrary quality criteria, such as staff-to-residents ratios or measures
defined by the regulatory authorities. Instead, we take a more direct approach by
exploring the welfare effects of a change in one crucial dimension of a nursing home.
Care-dependency needs are evaluated based on a uniform procedure, which enables
the comparison between the care recipients. Therefore, we are able to determine the
potential market size. We recover the marginal costs and markups using a model
of bargaining between providers and payers, which is more illustrative of the real
price-setting mechanism and, unlike the Nash-Bertrand competition model, gener-
ates positive marginal costs (Gowrisankaran et al., 2015). Finally, our dataset is
a comprehensive sample of all German nursing homes over the two years, which
enables us to a) exploit the time-variation in demand to identify consumer prefer-
ences; b) address the endogeneity of prices; and c¢) gain additional insights into the

functioning of a large and growing, but relatively unresearched market.

6The extent of subsidies and the exact implementation costs are still unknown. Therefore,
our analysis is limited to a counterfactual market (where all parameters, except of the share of
single rooms, remain unchanged) and focused on changes in the welfare of consumers, who are the
primary target of this policy change.
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Our dataset (Pflegestatistik) is provided by the Statistical Offices of the Ger-
man federal states and used on-site at the Research Data Centre Duesseldorf. We
observe a range of individual nursing home characteristics, including prices, capac-
ity, number of residents, staffing, room configuration, and ownership. We apply
a one-level nested logit model of demand and use the ownership type as nesting
criteria, distinguishing between for-profit and non-profit facilities. This grouping
structure reflects the individual heterogeneity of preferences. Potential market com-
prises the entire care-dependent population in a county. The outside option includes
ambulatory and informal long-term care. In the first stage, we estimate the mean
own-price elasticity of demand at -0.752, and the cross-price elasticities in the range
0.004-0.046. In the second stage, we recover the marginal costs and markups using
the Nash model of bargaining between providers and payers, the latter including
long-term care and social insurance funds. We use these marginal cost estimates to
calculate the price elasticities of demand under the hypothetical scenario of full out-
of-pocket payments. The mean estimate of -1.404 lies above the actual own-price
elasticity, implying that the long-term care insurance reduces the price sensitivity
of care recipients. Next, we estimate the price elasticities of demand under the
hypothetical scenario of Bertrand-Nash competition and the current level of out-of-
pocket payments. The mean price elasticity of -2.552 indicates that the existing price
level could be attained only under substantially higher price elasticities of demand.
Therefore, price negotiations counter the market power of nursing home providers
facing price-inelastic consumers. Using the estimated demand and supply parame-
ters of our preferred model, we simulate the equilibrium prices and market shares
in a counterfactual market with single rooms only. Based on the new equilibrium
values, we evaluate the welfare effects of a single room policy by estimating changes
in consumer surplus and providers’ variable profits.

The average share of nursing home places provided in single rooms in the period
2007 to 2009 was 0.58.7 Increasing this share to 1 has different welfare effects, which
depend on the corresponding capacity changes. Assuming a symmetric bargaining
power between providers and payers, we explore three implementation scenarios:
a) constant capacities, which are secured either by expanding the facilities or, if
possible, by splitting doubles into single rooms; b) reduced capacities, whereby dou-
bles are transformed into single rooms without being divided; ¢) reduced capacities,

whereby 50% of doubles are transformed into single rooms by being divided and 50%

"Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007—2013,
own calculations. Figure A3.2 illustrates the regional distribution of single rooms.
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without being divided. In addition, we evaluate scenario d), which is equivalent to
¢), but with the payers’ bargaining power of 2/3. Single room policy increases the
attractiveness of nursing homes relative to other forms of long-term care. Yet, due
to the corresponding capacity changes, the actual utilization of inpatient care in-
creases only under scenario a). In this case, the average share of outside option
declines from 71.1% to 69.2%, whereby consumer surplus increases by 1.8% and
providers’ variable profits by 5.1%. Capacity reductions under scenario b) raise the
average market share of outside option to 75%. Consumer surplus diminishes by
6.6% and providers’ variable profits by 16.2%, implying that the negative welfare ef-
fects of lower capacities outweigh the positive welfare effects of single rooms. Under
scenario c), the average share of outside option increases to 72%, which leads to a de-
cline in consumer surplus of 2.6% and in providers’ variable profits of 5.5%. Finally,
under scenario d), a decline in consumer surplus is 2.4% and 35.1% in providers’
variable profits. Hence, assuming symmetric bargaining powers, the policy mandat-
ing exclusively single rooms is welfare-enhancing for both consumers and providers
only if the supply of nursing home places remains unchanged. Welfare effects for
providers are pronouncedly negative if their bargaining power is low.

In section 2, we describe the institutional characteristics of the German long-
term care market. Section 3 describes our model and the identification strategy. In
section 4, we present the descriptive statistics and in section 5 discuss the results.

Finally, section 6 concludes.

3.2 The German Long-Term Care Market

The German long-term care system is organized around the principle “Prevention
and rehabilitation before care, outpatient care before inpatient care, and short-term
care before full-time inpatient care” (SGB XI §3), in an effort to enable the care
recipients to remain in their familiar environment for as long as possible. Inpatient
care comprises short- and long-term nursing home care, whereby short stays are
limited to a period of four weeks per year.® Therefore, nursing home entry is sup-
posed to take place only after all other care options had been exhausted. As of 2013,
30.6% of the care-dependent population were receiving full-time inpatient care, while

23.9% used the outpatient care services (Augurzky et al., 2015). Care-dependency

8Care recipients are entitled to short-term nursing home stays when the outpatient care becomes
insufficient or unavailable for a period of time. This is usually the case during the postoperative
recovery, caregivers’ vacation or search for a nursing home place for a long-term stay.
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needs are externally evaluated by the Medical Review Board of the Statutory Health
Insurance based on the assistance necessary to perform the activities of daily living
(ADL) (Table A3.2). An individual is classified as care-dependent if she requires
assistance with at least two basic ADL, which include personal hygiene, feeding and
mobility, and one instrumental ADL, which is related to household chores.

Long-term care insurance (LTCI) in Germany is mandatory since 1995 and fol-
lows the health insurance. Members of the public health insurance schemes are
automatically enrolled into public LTCI, and those privately insured are obliged to
purchase private LTCI offering the same set of benefits. In 2013, public LTCI in-
cluded 86% of the population, while the rest were privately insured.® In the event
of care-dependency, LTCI beneficiaries are entitled to a lump-sum allowance, which
varies depending on the form of care and the level of care-dependency.!’ The LTCI
allowance for inpatient care usually covers only a fraction of total price. If neither the
care recipients nor their families are able to bear the entire amount of out-of-pocket
payments, social insurance funds step in.!!

Prices for inpatient and outpatient long-term care are negotiated between providers
and payers on behalf of LTCI beneficiaries (SGB XI §85). Payers are organized at
the federal state-level and include social insurance and LTCI funds. Other par-
ties may include state-level associations of nursing home owners (for example, Red
Cross, Caritas, Diakonie), representatives of the local authority districts, and private
health insurance funds. Prices are negotiated for a certain period in advance, with a
minimum of one year. Negotiations are initiated following the disclosure of the past,
current, and projected costs, and are carried out for each provider separately. Social
insurance funds have a veto right over the final decision, and the power to restart the
negotiations. If the price cannot be agreed upon within six weeks, an independent
arbitration board determines it. Prices for inpatient care include expenses for: a)
nursing care, which vary across the levels of care-dependency and cover assistance
with the basic and instrumental ADL; b) room and board; and ¢) investment, which
are based on the room type (single- vs. multiple-bed), and cover the costs of facility

maintenance and repair.

9Source: Gesetzliche Krankenversicherung — Mitglieder, mitversicherte Angehorige
und  Krankenstand, Jahresdurchschnitt 2013, Bundesministerium  fiir = Gesundheit,
http://www.bmg.bund.de/fileadmin/dateien/Downloads/Statistiken/GKV/Mitglieder_
Versicherte/KM1_JD_2013.pdf, accessed on September 19, 2016.

10Private LTCI funds must provide at least the same set of benefits as the public ones. Supple-
mentary LTCI is voluntary and relatively uncommon. Detailed data on public LTCI allowances
are presented in the Appendix to the next chapter.

1 Gocial insurance funds bore 42% of the total expenses for inpatient care in 2013 and 50% in
2011 (Augurzky et al., 2015).


http://www.bmg.bund.de/fileadmin/dateien/Downloads/Statistiken/GKV/Mitglieder_Versicherte/KM1_JD_2013.pdf
http://www.bmg.bund.de/fileadmin/dateien/Downloads/Statistiken/GKV/Mitglieder_Versicherte/KM1_JD_2013.pdf
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3.3 Empirical Strategy

To evaluate the welfare effects of a single room policy in German nursing homes,
we a) estimate the structural model of demand for inpatient care; b) recover the
marginal costs and markups; and c¢) simulate the prices and market shares under
the given counterfactual scenario. We focus on nursing homes providing full-time
inpatient care for elderly (aged 65+), and exclude specialized facilities for care re-
cipients with psychological and mental disorders and hospices, as well as residential

units with outpatient care.

3.3.1 Demand Model

We observe m = 1,.., 429 geographic markets in year ¢ = 2007 and m = 1,.., 412
in t = 2009. Potential market (M) corresponds with the size of care-dependent
population in county m.'? Consumer choice set consists of a) j = 1,..,.J nursing
homes located in m and b) outside option, which includes short-term nursing home
stays and outpatient care. At the beginning of period t, each of the ¢ = 1,.., M care
recipients chooses one form of care. We model the choice as a utility-maximization
problem of a representative consumer and approximate it by a one-level nested logit
model (Berry et al., 1995; Verboven, 1996; Slade, 2004), which allows us to account
for the correlation of preferences across the nursing homes.

The agent ¢’s indirect utility from choosing a nursing home j in period ¢ is:
Wije = Oj¢ + Vije,

where J;; represents the mean utility of care recipients in j, and v;; is the
individual-specific deviation from the mean. The latter term allows for the cor-
relation of preferences across nursing homes with similar characteristics. We define

;¢ as:

0jt = Bxjr — apjr + &, (3.1)

2Lower m in 2009 is due to administrative reforms in Saxony (2008) and Aachen (2009). Broader
market definition (municipality or federal state) would not be appropriate for our analysis, consid-
ering that care recipients tend to choose nursing homes in the proximity of their residences. Several
studies provide empirical evidence on this issue (Varkevisser et al., 2012; Stroka and Schmitz, 2014;
Gowrisankaran et al., 2015). Yet, a care recipient might enter a nursing home in another county
— for example, in order to stay closer to their family or to receive a higher quality care. We give
this issue a due attention in the construction of price instruments.
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where the vector xj; includes the nursing home size, attached facilities (residen-
tial units, hospitals) and the share of single rooms, p;, is the price, and §;; the
unobservable characteristics. Our implicit assumption is that prospective residents
have a preference for single rooms and, therefore, for nursing homes providing a
higher share thereof.!®> The utility from the outside option is normalized to zero
(uor = 0).

Nursing homes are grouped based on the similarity of their structural charac-
teristics. This grouping structure is captured by the term wv;;;, which is defined
as:

Vijt = €igt + (1 — 0)€ijgts

where o measures the correlation of preferences for nursing homes within the same
group, and parameters €, and €, +(1—0)¢€; 54 are Type-I extreme value distributed.
At 0 — 1, preferences for facilities within the same group are perfectly correlated,
while o = 0 implies no correlation of preferences. In the latter case, €5+ (1—0)€;jq 15
i.i.d. and nested logit reduces to a standard logit model. In line with a random utility
maximization, we assume 0 < ¢ < 1, which implies a higher degree of substitution
within than between the groups. This property of nested logit remedies for the
shortcomings of a standard logit model, where the substitution between the products
does not depend on their characteristics, but only on their respective market shares.

The market share of nursing home j is calculated as the probability of choosing

j conditional on choosing the group g:

Pr; = Prj‘gvt - Pry.

This expression is the basis for nested logit demand equation, which links market

shares to prices, nursing home characteristics, and within-group shares (Berry, 1994):
In(sji) — In(sor) = Brje — apjy + oln(sjig) + Eji- (3.2)

3.3.2 Nesting Structure

Our nesting criteria is the ownership type. We distinguish between for-profit and
non-profit facilities, whereby the objectives of the latter are not limited to profit-
maximization. For example, Red Cross defines its mission as to “protect life and

health and to ensure respect for the human being,” Caritas shares the mission of

13Note that we abstract from residential units with outpatient care, whose residents may prefer
double rooms in order to live with their spouses.
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a “Catholic Church to serve the poor and to promote charity and justice,” while
Diakonie strives to “address the wants and needs of others based on the Christian
view of a mankind.” Our nesting structure is motivated by the possible quality
disparities between for-profit and non-profit facilities. In markets with information
asymmetries, product quality is a priori uncertain. If the contractual compliance
cannot be fully monitored, for-profit organizations might provide suboptimal quality
on imperfectly observable product dimensions. Non-profits, on the other hand, are
subject to the non-distribution constraint, which prohibits the payment of profits
to owners and employers (the Arrow-Hansmann hypothesis).!* This softens the
non-compliance incentive and increases the likelihood of having the optimal quality
delivered. Thus, care recipients with a higher information cost might prefer the
non-profit facilities due to their implicit quality assurance.

The existing literature provides ample evidence on the relationship between own-
ership and quality. In a seminal study, Arrow (1963) demonstrates that the dom-
inance of non-profit sector in the health care markets is due to the contradiction
between the profit motive and the trustworthiness necessary to provide a high qual-
ity. Grabowski et al. (2013) account for the endogeneity of ownership status and find
that non-profit facilities deliver better care quality. Chou (2002) documents quality
disparities between for-profit and non-profit nursing homes under the information
asymmetries, which vanish if the care recipients are well-informed.'® Grabowski and
Hirth (2003) find positive competitive spillovers from non-profit to for-profit nursing
homes. If the non-profits dominate the market, for-profits are chosen primarily by
the well-informed. This leads to a better care quality in the latter, which is con-
sistent with the hypothesis that non-profit ownership serves as a low-cost signal for
quality.

The German long-term care market is dominated by the non-profit nursing
homes, although the for-profits are gaining an increasingly important role.'® Non-
profits are dominant in North Rhine-Westphalia, Thuringia and in some areas of
Bavaria and Baden-Wuerttemberg (Figure A3.3), although a majority of counties

display a relatively balanced mix of for-profits and non-profits. Thus, prospective

14 According to the German tax code, non-profit organizations may use their profits only for the
purpose of fostering their primary activity (Abgabenordnung, §52 Gemeinniitzige Zwecke). Thus,
profit payouts to owners and employers are ruled out.

15Information asymmetries in this study are proxied by the frequency of family visits. Regular
visits are assumed to imply a consistent monitoring of the care quality.

16 As of 2013, market shares of for-profit and non-profit nursing homes were 36.4% and 63.6%,
respectively, while the corresponding shares in 1999 were 25.4% and 74.6%. During this period,
the number of places increased by 105% in for-profit, and by 25% in non-profit facilities (Augurzky
et al., 2015).
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residents should not face major restrictions in their choice of a particular ownership

type.

3.3.3 Identification

The structural error term ¢ in equation (3.2) encapsulates a range of unobserv-
able factors, such as care quality, staff attentiveness, location and reputation, which
are systematically correlated with the explanatory variables. For example, nursing
homes with an excellent reputation or a location in an urban area are not only
likely to face higher demand and higher market shares, but also to set higher prices.
Unobservable factors induce simultaneity bias, which affects the consistency of OLS
estimates of price and within-group share coefficients.!” In order to identify the
true effects of endogenous variables, we combine the fixed-effects with the instru-
mental variable approach. Fixed-effects net out all the correlation between the
time-invariant unobserved factors and explanatory variables. Instrumental variable
approach eliminates simultaneity from the regression equation through instruments
for endogenous variables, which are uncorrelated with the error term. Our identify-
ing assumption is therefore Epj;, s;4¢|¢5¢] = 0.

We instrument for the price variable by the average prices for comparable nursing
homes. Comparability is established if a) the difference in capacity is not more than
20 places; b) staff-to-resident ratios do not deviate by more than 10%. We employ
the prices for five most similar facilities as instruments. In a robustness check, we
lower the number of instruments to two. Our instrument set includes nursing homes
located in the same federal state, but outside the county of interest. In order to
ensure that the identification condition is met, we exclude nursing homes located in
immediately neighboring, and in counties whose centroids are less than 60 kilometers
distance from a centroid of a county of interest.'® Our choice of instruments is based
on the following considerations. First, capacity and staff employed are the major
cost determinants for a nursing home provider. Facilities similar across these two
dimensions are likely to have a comparable cost structure and, therefore, correlated
prices (Hausman et al., 1994). Second, prices for similar facilities serve as a reference
point in price negotiations (SGB XI §84). Third, all providers within a federal

state negotiate with the same group of payers, which implies a uniform price-setting

170Other nursing home characteristics, such as size and ownership, are chosen before the market
entry and, therefore, likely exogenous.

8Distances are calculated based on the centroid coordinates provided by
the German Office for Cartography and Geodesy (BKG), publicly availabile at
http://www.geodatenzentrum.de/auftragl/archiv/vektor/vg2500/.
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mechanism. Fourth, the prices for nursing homes in neighboring counties could be
correlated due to unobserved demand shocks. As an instrument for within-group
market share, we employ the number of facilities in the same ownership group.'
Entry in a nursing home market entails high sunk costs and extensive preparations.
Thus, the short-term demand shifts are unlikely to alter the number of providers,
and the identification condition is fulfilled.

Several institutional characteristics of the long-term care market could confound
our empirical estimates. First, the choice set of social assistance beneficiaries may be
initially restricted. However, they are allowed to move into their preferred facility
if the costs are not disproportionate, and the choice can be soundly justified, for
example through an offer of a particular religious service or proximity to the family
(SGB XIT §9). Our model assumption is that the payers (including social insurance
funds) negotiate on behalf of nursing home residents, maximizing their utility (see
Section 3.3.5). Second, the nursing home choice may be restricted through capacity
constraints. Yet, in emergency case, prospective residents are entitled to short-term
nursing home stays until an adequate facility is found (SGB XI §42). Figure A3.4
indicates a relatively small share of nursing homes operating at full capacity. Thus,
the observed choice might not always be the most preferred, but it should largely

reflect consumer preferences.?

3.3.4 Elasticities

For a clear interpretation of the estimated price coefficients, we calculate the price
elasticities of demand. The own-price elasticity measures the responsiveness of the
demand for nursing home j to changes in its own price and is expressed as (Berry,
1994):

1 o

Cross-price elasticities capture the effect of changes in prices for homes k on the
demand for j. Due to different degrees of substitution, we distinguish between homes
within the same ownership group (j € g, k € g) and within different groups (j € g,
k ¢ g, k € h). Based on this distinction, we calculate within- and between-group

cross-price elasticities as:

19Within-group share instruments are inverted and log-linearized in order to ensure a positive
correlation with the instrumented variable.

20Due to the above issues, we cannot uncover the extent of rationing by distinguishing between
the care recipients based on their entitlement to social assistance in the spirit of Ching et al. (2015).
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3.3.5 Supply Side

We estimate the supply side using a model of oligopolistic competition with differ-
entiated products (Berry et al., 1995; Verboven, 1996; Slade, 2004). Nursing homes
are assumed to operate as single-product firms and differ across multiple dimensions.
The produced long-term care is a vector of characteristics which reflect distinctive
features of a nursing home. Typically, the differentiation stems from physical lo-
cation, ownership, size, and quality of care. Hence, we assume that all nursing
homes within the relevant market are to some degree substitutable. We recover the
extent of substitution based on the estimates of cross-price elasticities from equa-
tion (3.4). Our supply side model is based on the assumption of bargaining between
providers and payers. We build upon a classic bargaining model by Horn and Wolin-
sky (1988) and the models of bargaining in the health care markets (Grennan, 2013;
Gowrisankaran et al., 2015).

Negotiations are carried out between the individual nursing homes and payers,
which include the long-term care funds, social insurance funds, and several smaller
players.?l’ We assume that payers negotiate on behalf of nursing home residents and
maximize their utility with respect to observable facility characteristics.?? Hence,
the objective utility functions of payers and nursing home residents are assumed
equivalent. This assumption subsumes the main objectives of the negotiating parties.
Long-term care insurance funds have initiated a system of public quality reporting
and are therefore likely concerned about the welfare of nursing home residents. On
the other hand, social insurance funds have an incentive to negotiate lower prices
in order to minimize the share of care recipients entitled to social assistance. Price
sensitivities of the self-paying nursing home residents and social insurance funds, who
cover the out-of-pocket payments of social assistance beneficiaries, may nonetheless

differ. However, as we have no information on the shares of care recipients entitled

2'Tn the German long-term care market, nursing home chains are relatively common. Hence, one
provider might negotiate on behalf of multiple facilities. Yet, the prices should be independent of
each other, irrespective of the chain membership (SGB XI §85).

22 As the long-term care is a credence good, this assumption does not rule out the necessity of a
regulatory intervention. For example, staff engagement and attentiveness influence the care quality,
but are unobservable by the payers and, hence, not a subject of negotiations. In this context, the
aim of public quality reporting is to provide information on the unobserved aspects of care quality
to prospective nursing home residents.
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to social assistance, the estimation of separate price coefficients is beyond the scope
of this paper. The objective utility function of a nursing home is assumed to depend
on its profit motive. The for-profits pursue a profit-maximization strategy, while
the non-profits maximize a weighted combination of profit and output (Gaynor and
Vogt, 2003; Lakdawalla and Philipson, 2006).

The outcome of negotiations is a solution to a Nash bargaining problem, which

takes the following form:

NB" = (Uj — Uy )" (Vir — Vi), (3.5)

where Uj; and Vj, are the payoffs from an agreement to a nursing home j and
payer s in period t, respectively, Uy, and V{, are the payoffs without an agreement,
and ~; and ~, are the respective bargaining powers. Without loss of generality,
we assume that ; + 7, = 1, and denote the bargaining powers as v; = 7 and
vs = 1 — . If the negotiations fail and nursing home rejects the price set by an
independent arbitration board, it exits the market. Therefore, the payoff from a

disagreement is zero, Uy = Vi = 0. Equation (3.5) can be rearranged to obtain:

NB™* = [(Baje — apje + &ie) @l [0x(pse + Lie — cje)aje + 0aqe] 7, (3.6)
5

where ¢;; captures the mean utility derived from a nursing home j in period ¢,
g;t is its occupancy rate, and pj, l;; and c;; denote the out-of-pocket payments,
LTCI entitlements of publicly insured nursing home residents, and the estimated
marginal costs, respectively. 0, and 60, capture the relative weights placed on profits
and outputs by nursing home providers, whereby 0, + 6, = 1. Since the output
does not enter the objective utility function of for-profit providers, we assume that
6, = 0. Optimizing equation (3.6) with respect to price gives the following marginal

cost expression:

Gjt(1 —7)

q
MCjt = Cjt — 0— = Djt + gt W, (37)
~~ ™ Q7 — 0Oj¢ Dt
“rue” J

which is equal to the difference between the “true” marginal cost (cj;) and the
marginal rate of substitution (MRS) between profit and output. The terms ¢;; and

MRS cannot be identified separately from our data. We therefore estimate the
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“behavioral” marginal cost, which is equal to Cop — 9—q for non-profit, and c¢;; for
for-profit nursing homes (Gaynor and Vogt, 2003). i

Marginal costs cannot be estimated analytically because the expression (3.7) is
non-linear. Thus, we assume that the bargaining powers are symmetric (7 = %)
First, if the bargaining parties fail to agree and the price set by an independent
arbitration board is rejected, nursing home exits the market. The treatment of
the current residents therefore needs to be discontinued, which is an outcome with
serious negative welfare implications. Hence, the payers are unlikely to exert their
bargaining power to a degree which stymies profitable operations of a nursing home.
Second, payers and providers are in a repeated interaction with each other, which
entails similar discount factors (Rubinstein, 1982). Third, symmetric bargaining
powers are roughly in line with the estimates from the empirical literature (Crawford
and Yurukoglu, 2012; Gowrisankaran et al., 2015). Finally, if the bargaining power
were concentrated at the payers’ side, prices would be set at the level close to
marginal costs. Under this scenario, policy changes would have a negligible impact

on prices, which is unrealistic. Yet, in order to assess the robustness of our results,
2
g.
In our framework, bargaining model has two key advantages over the Nash-

we allow for asymmetric bargaining powers and assume y =

Bertrand competition, where the price is set as a strategic variable. First, it better
approximates the price-setting mechanism in the German long-term care market.
Second, it generates more reasonable marginal cost estimates. Since the out-of-
pocket payments for nursing home stays are below the actual prices, the estimated
elasticities are lower than under the full co-payment scheme. In a Nash-Bertrand
setting, providers might exploit lower elasticities to set higher prices. Thus, applying
this competition model would result in unrealistically low marginal cost estimates
(Gowrisankaran et al., 2015).

3.3.6 Simulation

We evaluate the welfare effects of a policy mandating exclusively single rooms by
comparing the status quo with the counterfactual market values. The basis for our
welfare analysis are the changes in the utility of consumers and providers induced
by a) higher availability of single rooms; b) costs of facility rebuilding; ¢) poten-
tial capacity reductions. Assuming symmetric bargaining powers, we evaluate three
implementation scenarios: a) constant capacities, whereby facilities are either ex-

panded or double rooms are split into singles in order to retain the same number
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of places; b) reduced capacities, whereby double rooms are transformed into sin-
gles without being divided; ¢) reduced capacities, whereby 50% of shared rooms
are transformed into singles by being divided and 50% without being divided. In
addition, we also explore the scenario d), which is equivalent to c¢), but with the
payers’ bargaining power of 2/3. In a counterfactual market, consumer valuation of
observable nursing home characteristics, price sensitivity, and marginal costs (MC)
remain constant. The ratio of single rooms to total available places increases to 1,
while the nursing home capacities change under each scenario. We define the nested

logit demand function as:

In(s;0(pi™, 60)) — In(s00(P;™, 00)) = Brje — Api™ + 61n (8166 (D™, 650)) + &t (3.8)

where the coefficients &, § and & are estimated from equation (3.2). Based on

the expression for marginal costs (3.7), we specify the first-order condition as:

051 =)

. PRI T)

P 4 Ly — MCy — —0. (3.9)

We determine the new equilibrium values of prices p$i™, market shares s (p;"™, d;;)

it >
and within-group shares sj|gt(pfim, ;1) by applying the Newton-Raphson algorithm
on equations (3.8) and (3.9). Based on the simulated values of prices and market
shares, and estimates &, B and &, we calculate the consumer surplus as follows

(Ivaldi and Verboven, 2005):

G
) 1 .
CS(p™) = = Mln(1 + > D), (3.10)

g=1

5; , .
where Dy = 3 exp(125). Providers’ variable profits are expressed as:
j€G

I(p{™) = (" — MCjo)az(pi™), (3.11)

where ]\/4\Cjt is the marginal cost estimate, and ¢;; the demand for nursing home j
under the prices p;"™. However, the magnitude of fixed costs associated with policy
implementation is unknown. Our evaluation of the welfare effects is therefore limited
to the comparison of status quo and counterfactual values of consumer surplus and

providers’ variable profits.
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3.4 Dataset and Descriptive Statistics

Our dataset is provided by the Statistical Offices of the German federal states and
used on-site at the Research Data Centre Duesseldorf. We observe all nursing homes
offering full-time inpatient care for the elderly in 2007 and 2009.%* The dataset in-
cludes information on nursing homes’ capacities, occupancy rates, ownership, associ-
ated facilities (hospitals, ambulatory services, residential units), and prices for each
care level. The share of for-profit nursing homes in the sample is 40.1%. Non-profit
facilities are on average more expensive, have a higher capacity, more associated
facilities, and provide a higher average share of single rooms. We also observe the
care recipients using the informal care (either alone or combined with the outpatient
care), which is our outside option. The total market size (M) is defined as a num-
ber of care recipients in a county. Since the care-dependency needs are evaluated
based on a standardized procedure developed by the long-term care insurance funds,
market conditions across the counties are homogenous. This ensures a consistent
estimate of the market size. Detailed summary statistics are presented in Table 4.1.

We calculate the out-of-pocket payment for nursing home 5 as the total price for
each care level net of the respective public LTCI allowances. Our price measure is a
weighted average of out-of-pocket payments across the three care levels. We employ
the ratios of the respective LTCI allowances to the aggregate L'TCI allowance as

weights:

_LTCT,
SO LTCI

w;

where i denotes the care level.?2 We do not observe the out-of-pocket payments
of privately insured and social assistance beneficiaries. However, this issue is not of
a major concern for two reasons. First, the share of privately insured care recipients
is low (14% as of 2013). Second, our price coefficient captures the price sensitivity
of both the nursing home residents and social insurance funds, which cover part of
the long-term care expenses. Although distinguishing between the two would be
helpful, our analysis is concerned with the aggregate welfare effects and, therefore,

with average price sensitivities.

23Data aggregated at the federal state level is publicly available at https://www.destatis.de/
DE/Publikationen/Thematisch/Gesundheit/Pflege/LaenderPflegeheime.html.

24Pyublic LTCI allowances in 2007 were €1,023 for care level 1, €1,279 for care level 2, and €1,432
for care level 3. In 2009, the allowance for care level 3 increased to €1,470. The respective weights
are therefore 0.27, 0.34 and 0.39. Our dataset does not provide information on prices for dementia
and hardship cases.


https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/LaenderPflegeheime.html
https://www.destatis.de/DE/Publikationen/Thematisch/Gesundheit/Pflege/LaenderPflegeheime.html
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3.5 Results

3.5.1 Demand- and Supply-side Estimation

The results of our demand estimation are presented in Table 3.2. The first two
columns display the coefficient estimates from OLS and FE specifications, which
do not account for the potential endogeneity of prices and within-group shares.
The third column presents the results from our preferred FE.IV specification, which
addresses the endogeneity problem by instrumenting prices and within-group shares.
Both FE and FE.IV specifications include facility and year fixed-effects.

Table 3.1: Summary statistics

Total For-profit Non-profit
mean s.d. mean s.d. mean s.d.

Market shares

s; [s; - 10] 0.013 0.013  0.010 0.010  0.015 0.014

Silg 0.093 0.104 0.112 0.139  0.080 0.070

S0 0.711 0.067  0.706 0.071  0.714 0.065
Size 81.19 48.28  71.38 49.19 87.74 46.52
Extra facilities 0.30 0.46 0.25 0.43 0.33 0.47
Single rooms [share| 0.58 0.28 0.48 0.28 0.64 0.25
Weighted average price* [EUR] 1,477.32 43523 1,402.13 429.23 1,527.86 431.94
Price per care level*

Care level 1 1,258.15  398.62 1,219.60 412.00 1,284.06 387.24

Care level 2 1,416.95 435.73 1,347.32 430.48 1,463.76 432.99

Care level 3 1,685.05 477.83 1,579.15 456.67 1,756.23 478.57
Instruments, price* [EUR]

Price, comparable home 1 1,479.00 435.35 1,449.94 431.54 1,497.02 436.90

Price, comparable home 2 1,473.86 440.78 1,447.14 438.13 1,491.81 441.67

Price, comparable home 3 1,466.99 429.25 1,437.74 417.08 1,486.65 436.15

Price, comparable home 4 1,468.83 43648 1,436.91 425.82 1,490.28 442.23

Price, comparable home 5 1,472.32  434.62 1,441.55 422.30 1,492.99 441.52

Instruments, within-group share
Number of homes, same group 18.38 18.31  18.21 20.33  18.49 16.82

We report the descriptive statistics for all German nursing homes providing the long-term inpatient care for elderly
for 2007 and 2009. *Price variables refer to out-of-pocket payments, i.e., the prices negotiated for each nursing
home net of the LT'CI allowance. Group g is defined based on the ownership type of a provider. Market size
corresponds with the size of care-dependent population in a county. s; is the overall market share of nursing home
J in a county, s;|, within-group share, and so the share of the outside option. All prices are expressed in EUR.

Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007—2009, own calculations.

The coefficient o measures the correlation of preferences for nursing homes with

the same ownership type. An estimated value of ¢ is in line with random utility
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maximization (0 < ¢ < 1) and is positive and significant across all specifications.?
This confirms the importance of controlling for the heterogeneity of individual pref-
erences. As expected, instrumental variable estimation results in higher (absolute)
price and lower within-group share coefficient. The effect of price is negative and
significant. Facility size is positively valued, which is likely due to the fact that
larger nursing homes can offer a place to prospective residents more quickly. The
coefficient on the variable association with another facility is not significantly differ-
ent from zero. Finally, the coefficient on the variable share of single rooms to total
available places is positive, implying a higher valuation of nursing homes offering
more privacy and independence. This estimate is the basis for our simulation of the
effects of a single room policy.

To evaluate the robustness of our coefficient estimates, we introduce three ad-
ditional specifications. First, since the reference point in price negotiations are the
most similar facilities, we restrict the number of price instruments from five to two.
Second, we employ the variable nursing home capacities as an instrument for within-
group market share. The identification requirement in this case is likely fulfilled,
as the capacity is generally chosen before the market entry and not in response to
short-term demand shocks. At the same time, total supply of nursing home places
of a particular ownership type should be highly correlated with within-group market
shares. Finally, in the third specification, we allow for different correlations of indi-
vidual preferences across the ownership types. This modeling assumption is based
on a finding that better informed care recipients tend to choose for-profit nursing
homes (discussed in section 3.3.2), which might result in a higher substitutability
within this ownership group. Results in Table A4.5 demonstrate that our baseline
coefficient estimates are robust to different specifications. Moreover, regression (3)
indicates a higher correlation of preferences within the for-profit group, which is the
result in line with the existing literature.

For a more precise interpretation of the estimated price coefficient, we calculate
the price elasticities of demand. The results are presented in Table 3.3. The mean
own-price elasticity is -0.752 and is slightly larger for non-profit nursing homes, which
is mostly driven by higher average prices in this group. The average within- and
between-group cross-price elasticities are estimated at 0.041 and 0.005, respectively.
Considering that changing a nursing home might be financially and emotionally

burdening, low cross-price elasticities are likely due to a high cost of moving and

25 The specification with federal state as a relevant market did not yield significant within-group
share coefficient.
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Table 3.2: Estimation results

Is; = Ins; — Insg OLS FE FE.IV

o [ownership] 0.68531*** 0.58355*** 0.50969***
(0.00498) (0.00721) (0.01189)

Price -0.00006***  -0.00003***  -0.00026***
(0.00000) (0.00000) (0.00006)

Size 0.00543*** 0.00422*** 0.00451***
(0.00013) (0.00032) (0.00035)
Extra facility 0.05869***  -0.00076 0.00169
(0.00897) (0.00558) (0.00605)

Single rooms 0.15987*** 0.02075 0.07401**
(0.01487) (0.02660) (0.03169)

Constant -2.78668*  -2.92495***  _2.85108***
(0.02290) (0.03799) (0.06855)
Observations 14,205 14,205 14,205
Facility FE no yes yes
Time FE no yes yes
IV (o) 10 10 yes
IV (price) no no yes
Adjusted R-squared 0.70 0.70 0.68
Underidentification test 121.59
(0.00)
Weak ID test 20.66
Sargan test 3.00
(0.56)

The dependent variable is ls; = Ins; — Insg, where s; = total number of care recipients in facility j/total market
size, so = market share of outside option/total market size. Source: FDZ der Statistischen Amter des Bundes und
der Lander, Pflegestatistik, 2007—2009, own calculations.

Table 3.3: Facility-level price elasticities

Total For-profit Non-profit

mean  s.d. mean  s.d. mean  s.d.
Own, actual -0.752  0.240 -0.706 0.267 -0.783 0.237
Cross-within 0.041 0.045 0.046 0.058 0.038 0.033
Cross-between  0.005 0.005 0.004 0.004 0.006 0.005
Own, no LTCI -1.405 0.255 -1.352 0.257 -1.439 0.248
Own, effective -2.552 0.483 -2.457 0.489 -2.614 0.469

Elasticities are calculated using the equations (3.3) and (3.4), while the effective own-price elasticity is expressed

ase=(

—MC
p=biC)

P
des Bundes und der Lander, Pflegestatistik, 2007-2009, own calculations.

—1. Our price measure is the actual out-of-pocket payment. Source: FDZ der Statistischen Amter
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adapting to a new environment. In the second step, we recover the marginal costs
and markups for individual nursing homes based on equation (3.7). The average
values for the two years in our sample are presented in Table 3.4. The average ratio
of marginal costs to prices is 0.593, and is higher for for-profit than for non-profit
nursing homes (0.604 vs. 0.576).

Table 3.4: Marginal costs and markups

Total For-profit Non-profit
mean s.d. mean s.d. mean s.d.
Marginal cost [EUR] 1,658.52 475.42 1,566.49 479.94 1,719.56 462.42
Markup 0.407 0.084 0.424 0.093  0.396 0.076

Marginal cost (% of price) 0.593 0.084  0.576 0.093  0.604 0.076

Marginal costs are calculated using the expression (3.7), while the markups are expressed as % Source: FDZ
der Statistischen Amter des Bundes und der Linder, Plegestatistik, 2007—2009, own calculations.

Long-term care allowances decrease the out-of-pocket payments, dampening the
responsiveness of care recipients to price changes. Abolishing the price negotiations
would allow the nursing homes to exploit diminished price sensitivity and set higher
prices. Using our marginal cost estimates, we explore the price effects of the hypo-
thetical Bertrand-Nash competition scenario. We calculate the demand elasticities
necessary to produce the current price level using the formula ¢ = (”*T{V[C)_l, which
we refer to as effective elasticities (Gowrisankaran et al., 2015). The gap between
the actual and the effective elasticities describes the level of price increases which
the negotiations hinder. The mean estimate of -2.552 in Table 3.3 is significantly
larger in magnitude than the actual elasticity of -0.752. Therefore, under the cur-
rent long-term care insurance scheme, Bertrand-Nash competition would result in
higher prices. Next, we evaluate the impact of long-term care insurance on the av-
erage price level under the price negotiations. Assuming that the long-term care
insurance rates drop to zero, the mean own-price elasticity increases in magnitude
to -1.405, which results in lower negotiated prices. Under the scenario of zero out-of-
pocket payments, the demand becomes price insensitive. Long-term care insurance
rates therefore need to be adjusted considering their impact on the negotiated price

level.
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3.5.2 Simulation

In the final step of our analysis, we simulate the equilibrium prices and market shares
in a counterfactual market with single rooms only. We then evaluate the welfare
effects of a single room policy by comparing the status quo and the counterfactual

values of consumer surplus and providers’ variable profits.

Table 3.5: Mean prices and market shares in a counterfactual market with single
rooms only

a) b) c) d)
mean s.d. mean s.d. mean s.d. mean s.d.
price 1,459.29 465.06 1,451.65 468.61 1,454.35 468.55 1,449.51 450.49
sj |s;-10] 0.013 0.011  0.011 0.009 0.012 0.009 0.012 0.009
sjg 0.089 0.100  0.089 0.097  0.093 0.105 0.093 0.104
S0 0.692 0.067  0.750 0.053  0.720 0.060 0.719 0.059

Scenarios: Symmetric bargaining power (y = %) and a) constant capacities; b) reduced capacities, whereby
doubles are transformed into single rooms without being divided; c) reduced capacities, whereby 50% of doubles
are transformed into single rooms by being divided and 50% without being divided. Scenario d) is equivalent to c),
with the payers’ bargaining power of v = % Source: FDZ der Statistischen Amter des Bundes und der Linder,
Pflegestatistik, 2007—2009, own calculations.

The new equilibrium values of prices and market shares are presented in Table
3.5. The average prices decline under each scenario, although by a relatively low
amount.? Considering that care recipients value the single rooms positively (Table
3.2), the implementation of this policy raises the attractiveness of nursing home care.
Yet, due to the resulting capacity changes, the actual number of care recipients in
nursing homes increases only under scenario a). Price decline in this case is likely due
to a fiercer competition between the providers. Under the remaining implementation
scenarios, the total supply of nursing home places shrinks. This raises the average
market share of the outside option and reduces the total number of care recipients
in nursing homes. Payers’ utility declines due to lower capacities and occupancy
rates, which likely leads to a lower negotiated price.

Table 3.6 presents the aggregate changes in consumer surplus and providers’
variable profits in a counterfactual market with single rooms only. The welfare
changes are largely determined by the capacity changes. Under scenario a), trans-
forming all double rooms into singles leads to a total increase in consumer surplus of

1.8% and 5.1% in providers’ variable profits. Aggregate consumer welfare improves

26Note that our counterfactual scenarios are “static” in a sense that no market entry/exit with
potential price effects takes place. Furthermore, we abstract from policy implementation costs,
which are likely to spill over to the prices.
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Table 3.6: Aggregate consumer surplus (CS) and providers’ variable profits (PS) in
a counterfactual market with single rooms only (€000,000)

status quo  a) b) c) d)
CS 37,500 38,100 35,000 36,500 36,600
PS 6,770 7120 5670 6,390 4,390
ACS 0.018 -0.066 -0.026 -0.024
APS 0.051 -0.162 -0.055 -0.351

Consumer surplus and providers’ variable profits are calculated using the expressions (3.10) and (3.11) and
aggregated at the level of Germany. Source: FD7 der Statistischen Amter des Bundes und der Lénder,
Pflegestatistik, 20072009, own calculations.

both because of a higher utility derived from individual nursing homes, and a larger
share of care recipients in nursing homes. Providers’ variable profits increase despite
lower prices, which is due to a higher utilization of nursing home capacities. Under
scenario b), the negative welfare effects of reduced capacities clearly outweigh the
positive welfare effects of single rooms, which leads to a 6.6% decrease in consumer
surplus and 16.2% in providers’ variable profits. Under scenario c), the negative
welfare effects of reduced capacities prevail, due to which consumer surplus dimin-
ishes by 2.6% and providers’ variable profits by 5.5%. Finally, under scenario d),
the assumption of asymmetric bargaining powers produces a decline in consumer
surplus by 2.4% and 35.1% in providers’ variable profits. The payers have a higher
bargaining power and are thus able to negotiate lower prices; yet, consumer surplus
declines as a result of reduced supply of nursing home places. Lower prices have a
pronouncedly negative impact on providers, who incur substantial losses. Therefore,
under the assumption of symmetric bargaining powers, the effects of a single room
policy are welfare-enhancing only if the nursing home capacities remain unchanged.
The welfare effects of the most realistic implementation scenario ¢) are negative,

and become even more so if the bargaining power is actually asymmetric.

3.6 Conclusion

The right to privacy is one of the central tenets of long-term care. Living in a single
room is therefore crucial for the well-being of nursing home residents. Yet, the
implementation of a single room policy raises the issues of nursing home capacities
and financial position of providers. Our paper evaluates the welfare implications
of a single room policy in German nursing homes. To this end, we a) estimate a

structural model of demand for inpatient long-term care; b) estimate a model of
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bargaining between providers and payers; and ¢) quantify the welfare effects of a
single room policy under various implementation scenarios. We use a panel dataset
of all German nursing homes for elderly (aged 65+) for 2007 and 2009, and apply
an instrumental variable approach with fixed-effects.

We find that the care recipients positively value nursing home size and single
rooms, but significantly dislike higher prices. The demand for nursing home care
is price inelastic. We show that the current price level would materialize under
the scenario of Bertrand-Nash competition only if the mean own-price elasticity
increases approximately 3.5 times in magnitude. Abolishing the system of price
negotiations would therefore result in significant price increases. We also find that
higher long-term care insurance rates dampen the price sensitivity of demand, re-
sulting in higher negotiated prices. Changes in the long-term care allowances thus
need to be implemented with regard to their impact on the negotiated prices. Based
on the estimated demand and supply parameters, we simulate the welfare changes
in a counterfactual market for nursing homes with single rooms only. We evaluate
four implementation scenarios, with different assumptions on capacity changes and
the distribution of bargaining powers. Although the prices decline under each sce-
nario, the welfare implications are predominantly negative due to a reduced supply
of nursing home places. A single room policy is welfare-enhancing for both con-
sumers and providers only under the assumption of symmetric bargaining powers
and unchanged nursing home capacities. In the remaining scenarios, the share of
care recipients in inpatient care diminishes due to lower capacities, reducing both
consumer surplus and providers’ variable profits. Providers incur particularly high
losses if their bargaining power is low.

Single room policy enhances the well-being of individual nursing home residents;
however, the welfare implications hinge upon its implementation. Retaining constant
capacities enhances consumer welfare, although the costs of implementation are high.
Thus, restructuring the nursing homes in order to provide exclusively single rooms
will almost certainly result in reduced capacities and negative welfare effects. If the
recent policy change in Baden-Wuerttemberg and North Rhine-Westphalia is to be
adopted as a model for future interventions, regulators need to secure the supply
of nursing home places. In a more recent period, which is beyond the scope of our
analysis, there was a marked increase in the average ratio of single rooms to total
nursing home places (Figure A3.2). Yet, this increase can be largely attributed
to new entrants, which provide a larger share of single rooms on average (Figure

A3.6). Existing facilities are slow to restructure, in spite of the potential competitive
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advantages (Figure A3.5). This might be indicative of the expenses associated with
facility rebuilding. Therefore, instead of imposing strict regulatory requirements
on nursing homes which are already present in the market, it may be more welfare-
enhancing to stimulate investment in new facilities which would be obliged to provide

exclusively single rooms.
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Appendix

Figure A3.2: Ratio nursing home places in single rooms-to-total available places,
2007—2013, county level

[ no data

[ «=04
[]=04 <=045
[ =045, <=05
[ =05, <=0.55
[ ~055, <=06
I -0.6. <=0.65
M =065 =07
| Bk

Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 20072013, own calculations.
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Figure A3.3: Ratio nursing home places in non-profit ownership-to-total available
places, 2007—2009, county level
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Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007—2009, own calculations.

Figure A3.4: Share of nursing homes operating at full capacity, 2007—2009, county
level

Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007—2009, own calculations.
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Figure A3.5: Ratio nursing home places in single rooms-to-total available places,
facility-level averages for nursing homes which entered before 2008, federal state
level
(a) 2007 (b) 2009
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Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 20072013, own calculations.
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Table A3.2: Daily caregiving needs through care levels

Basic care | Total care
Care level 07 — —

Care level 1 46 90
Care level I1I 120* 180
Care level IIT | 240** 300

Hardship case | 360*** -

We present the minimum daily needs for assistance in performing the activities of daily living (ADL) at different
care-dependency levels. Basic care includes all recurring activities related to personal hygiene, feeding and
mobility. Total care encompasses both basic care and assistance with household activities, such as cooking,
cleaning and grocery shopping. The minimum daily needs are expressed in minutes and refer to years prior to
2016, when the definitions were changed. ?Individuals with dementia in each care-dependency level are eligible for
higher allowances. However, our dataset does not provide information on this specific condition. From 2017, rule
"4+1" applies to each care level above, whereby hardship cases are classified as level V. ®Care-dependency level 0
applies to individuals whose daily caregiving needs are significant, but below those necessary for level 1. *At least
3 times a day at different hours **Round the clock ***At least 3 times during the night or with more than one
caregivers, round the clock.

Figure A3.6: Ratio nursing home places in single rooms-to-total available places,
facility-level averages for nursing homes which entered in 2012—2013, federal state
level
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Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 20072013, own calculations.
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Table A3.3: Robustness checks

Is; = Ins; — Insg

(1)

(2)

(3)

o [ownership| 0.50617*** 0.44954***
(0.01574) (0.01134)
o1 [non-profit] 0.49982***
(0.01151)
o9 |profit] 0.53498***
(0.01372)
Price -0.00029***  -0.00030***  -0.00026***
(0.00009) (0.00006) (0.00006)
Size 0.00451*** 0.00491*** 0.00449***
(0.00036) (0.00036) (0.00035)
Extra facility 0.00192 0.00247 0.00146
(0.00618) (0.00627) (0.00602)
Single rooms [%)] 0.07985** 0.08089** 0.08095**
(0.03666) (0.03279) (0.03142)
Constant -2.82872*%*  -2.99902***  -2.84403***
(0.09787) (0.07244) (0.06803)
Observations 14,205 14,205 14,205
Facility FE yes yes yes
Time FE yes yes yes
IV (o) yes yes yes
IV (price) yes yes yes
Adjusted R-squared 0.68 0.67 0.70
Underidentification test 46.16 124.26 121.47
(0.00) (0.00) (0.00)
Weak ID test 15.49 21.13 17.69
Sargan test 0.11 3.64 3.28
(0.74) (0.46) (0.51)

The dependent variable is Is; = Ins; — Insg, where s; = total number of care-dependent in facility j/total market
size, so = market share of outside option/total market size. Comparison to the baseline scenario: (1) two instead
of five price instruments; (2) number of places in nursing homes of the same ownership type as within-group share

instrument; (3) separate dummies for the correlation of preferences for non-profit and for-profit nursing homes.

Underidentification test HO: Instruments are irrelevant, Weak ID test: rule of thumb — instrungents are weak if
F < 14, Sargan test HO: Overidentifying restrictions are valid. Source: FDZ der Statistischen Amter des Bundes
und der Lander, Pflegestatistik, 2007—2009, own calculations.
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Table A3.4: Consumer surplus and providers’ variable profits in a status quo market,

federal state level

status quo

Federal state CS PS
Schleswig-Holstein 3010 405
Lower Saxony 3460 772
Bremen 487  49.7
North Rhine-Westphalia 6660 1410
Hesse 2250 438
Rheinland-Palatinate 1010 343
Baden-Wuerttemberg 2960 760
Bavaria 3340 1060
Saarland 353  86.6
Brandenburg 9550 449
Mecklenburg-West Pomerania 542 162
Saxony 2090 404
Saxony-Anhalt 1060 220
Thuringia 702 205

Values of consumer and producer surplus are expressed in €000,000. Scenarios: Symmetric bargaining power
(v= %) and a) constant capacities; b) reduced capacities, whereby double rooms are transformed into singles
without being divided; ¢) reduced capacities, whereby 50% of double rooms are transformed into singles by being

divided and 50% without being divided; d) equivalent to scenario c), with the payers’ bargaining power of y = 2

3-

Due to the organization of the long-term insurance “funds, Hamburg is merged with Schleswig-Holstein and Berlin
with Brandenburg. Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007-2009,

own calculations.
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Table A3.5: Consumer surplus in a counterfactual market and changes with respect

to status quo market, federal state level

Federal state a) b) c) d) A a) A b) A ¢) A d)
Schleswig-Holstein 2850 2700 2770 2830 -0.052  -0.105 -0.079  -0.060
Lower Saxony 3550 3320 3430 3450 0.024 -0.405  -0.009 -0.003
Bremen 497 464 479 480 0.020 -0.047 -0.016 -0.014
North Rhine-Westphalia 6810 6280 6530 6530  0.022  -0.058 -0.020 -0.020
Hesse 2300 2110 2200 2200 0.024 -0.062  -0.020 -0.020
Rheinland-Palatinate 1040 941 989 989 0.031  -0.067 -0.020 -0.020
Baden-Wuerttemberg 3020 2780 2900 2,900 0.018 -0.061 -0.023 -0.023
Bavaria 3440 3110 3200 3290 0.030 -0.069  -0.022 -0.015
Saarland 366 328 346 346 0.036 -0.073  -0.021  -0.021
Brandenburg 9710 8710 9190 9200 0.013 -0.086  -0.038 -0.037
Mecklenburg-West Pomerania 556 508 531 535 0.026 -0.063  -0.020 -0.013
Saxony 2200 2040 2120 2,050 0.056 -0.020  0.020 -0.019
Saxony-Anhalt 1090 1010 1050 1050  0.025  -0.049 -0.014 -0.014
Thuringia 717 672 695 696 0.020 -0.043  -0.011 -0.008

The values of consumer surplus are expressed in €000,000. Scenarios: Symmetric bargaining power (y = %) and a)

constant capacities; b) reduced capacities, whereby double rooms are transformed into singles without being
divided; ¢) reduced capacities, whereby 50% of double rooms are transformed into singles by being divided and

50% without being divided; d) equivalent to scenario c¢), with the payers’ bargaining power of v = % Due to the

organization of the long-term insurance funds, Hamburg is merged with Schleswig-Holstein and Berlin with

Brandenburg. Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007-2009, own

calculations.
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Table A3.6: Providers’ variable profits in a counterfactual market

respect to status quo market, federal state level

and changes with

Federal state a) b) c) d) A a) A b) A ¢) A d)

Schleswig-Holstein 459 370 416 280 0.131 -0.088  0.026 -0.309
Lower Saxony 839 685 763 502 0.085 -0.113  -0.011  -0.350
Bremen 56.0 45.1 50.6 349 0.127 -0.090 0.018 -0.300
North Rhine-Westphalia 1550 1260 1410 969  0.099  -0.110 -0.005 -0.313
Hesse 490 376 432 283 0.119 -0.141  -0.012 -0.353
Rheinland-Palatinate 343 273 309 214 -0.000 -0.205 -0.099 -0.376
Baden-Wuerttemberg 786 624 706 494 0.034 -0.179  -0.071  -0.350
Bavaria 993 795 895 595 -0.063  -0.250 -0.155  -0.439
Saarland 96.9 7.7 84.6 58.5  0.119 -0.172  -0.024  -0.324
Brandenburg 529 417 473 326 0.179 -0.071  0.053 -0.274
Mecklenburg-West Pomerania 163 123 144 97.7 0.005  -0.239 -0.114 -0.397
Saxony 373 283 321 267 -0.078  -0.300 -0.208 -0.339
Saxony-Anhalt 235 181 208 144 0.067  -0.177 -0.055 -0.345
Thuringia 202 169 185 127 -0.015 -0.174 -0.097 -0.380

The values of providers’ variable profits are expressed in €000,000. Scenarios: Symmetric bargaining power
(v= %) and a) constant capacities; b) reduced capacities, whereby double rooms are transformed into singles

without being divided; ¢) reduced capacities, whereby 50% of double rooms are transformed into singles by being
divided and 50% without being divided; d) equivalent to scenario ¢), with the payers’ bargaining power of v = %
Due to the organization of the long-term insurance funds, Hamburg is merged with Schleswig-Holstein and Berlin
with Brandenburg. Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 20072009,

own calculations.
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4.1 Introduction

The German long-term care system is designed to encourage caregiving in domestic
surroundings.! Informal care has precedence over formal care, as does outpatient
care through ambulatory services over inpatient care in nursing homes (SGB XI §3).
The primary aim of this organizational principle is to enable the care recipients to
remain in their familiar environment for as long as possible. Institutionalization is
thus seen as a last step. Yet, we observe striking differences in the shares of the el-
derly (aged 65+) care recipients in nursing homes across Germany. The unadjusted
mean varies in a range of 49 to 175% of the national mean at county-level (Figure
4.1). Considering decentralized regulation of nursing homes, high public expendi-
tures, and a shortage of a qualified labor force (Augurzky et al., 2013), regional
variation could reflect broader problems in provision, for example, insufficient sup-
ply in rural areas or a lack of informal support. Thus, there is a need to understand
sources of these differences.

Due to population aging and rising demand, long-term care is currently one of
the central public policy issues in Germany.? The care-dependent population is
projected to increase from 2 million in 1999 and 2.6 million in 2013 to 3.4 million in
2030. Between 1999 and 2013, public expenditures on long-term care increased from
€16.8 billion to €40 billion, which amounts to a rise from 8.6% to 12.7% of the total
health expenditures (Augurzky et al., 2015). In order to meet the projected demand,
investment volume in nursing homes is estimated at €58—-80 billion by 2030, with
an additional 128.000—245.000 of full-time employed (Augurzky et al., 2015). Yet,
even if these resources were made available, the existing regional variation indicates
potential issues in the future care provision. Under-utilization due to long travel
and waiting times implies that the access problem could become more acute. Over-
utilization due to a lack of informal support or other care alternatives suggests that
the individual preferences of care recipients are unmet, and that public resources
are suboptimally employed. The issue of regional variation is therefore essential for
the creation of future long-term care policies.

The German long-term care system is primarily financed through insurance.

Families are financially responsible for their relatives in need, and social assistance

! The need for caregiving arises if individuals require assistance with the activities of daily living
due to advanced age, health- or mental-related problems for a minimum of six months (SGB XI
§14).

2See Pflegestiirkungsgesetz I, IT and II1.
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is granted only if they lack sufficient resources.®> The aforementioned principle of
precedence of informal over formal care is strictly enforced if social assistance is
required. Thus, there is essentially a free choice between different forms of long-
term care and providers. The entitlement to an allowance from the long-term care
insurance (LTCI) funds is based on the care-dependency level and independent of
income and availability of informal care.? Informal caregivers are entitled to both

cash and non-cash benefits.?

LTCI allowance usually covers only a fraction of the
total price and out-of-pocket payments are substantial.®

The most obvious source of regional variation in the use of nursing home care is
the extent of caregiving needs, which depends on functional and cognitive impair-
ment, chronic diseases, and self-rated health status (Geerlings et al., 2005; Luppa
et al., 2010; Laferrére et al., 2013). Second, individuals provided with more family-
or community-based support are shown to enter the nursing homes later and to a
lesser extent (Larsson and Thorslund, 2002; Van Houtven and Norton, 2004; Charles
and Sevak, 2005; Mor et al., 2007; Bonsang, 2009; Litwin and Attias-Donfut, 2009;
Geerts and Van den Bosch, 2012). Third, the use of inpatient care is higher in areas
with a greater density of nursing home places (IKenney and Dubay, 1992; Laferrére
et al., 2013), which is partly related to shorter travel times (Kenney, 1993; McAuley
et al., 2009). Fourth, the decision to enter a nursing home is affected by income
and housing shortage (Sarma and Simpson, 2007; Goda et al., 2011; Alders et al.,
2015). Studies with a focus on cultural factors are mostly based on cross-country
comparisons, which suggest that national long-term care policies reflect social pref-
erences on family and governmental involvement. Hence, inpatient care dominates
in the Scandinavian countries and the Netherlands, where government is deemed
responsible for the provision of long-term care (Bolin et al., 2008; Bakx et al., 2015).
In contrast, it plays a lesser role in Germany, where families are legally obliged to
care for their aged relatives (Alders et al., 2015).

3Esping-Andersen (1990) characterizes this arrangement as conservative-corporate. It is dis-
tinguished by the benefits which are earnings-related and administered through employers, and
financial responsibility of the families. In social democratic countries, such as Denmark and Swe-
den, the state provides comprehensive payments and support to care recipients, and finances the
long-term care through taxes. In contrast, liberal welfare countries, such as United States and
United Kingdom make comparatively small public transfers.

4Details on care levels and care-dependency evaluation procedure are presented in Chapter 3 of
this dissertation (Table A3.2).

5In this context, Pflegestirkungsgesetz attempts to stimulate informal caregiving by reducing
the double burden of work and caring. Detailed information on changes concerning the care-
dependency evaluation procedure and entitlements of care recipients and caregivers are available
at http://www.pflegestaerkungsgesetz.de, accessed on February 13, 2017.

6See Table 4.1 and A4.2 for data on prices and LTCI allowances.
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Our paper is the first to analyze regional variation in the utilization of inpatient
long-term care. We do so in reference to a range of factors, including caregiving
needs, availability of alternative forms of care, sociodemographic and supply factors,
but also spatial dependencies in utilization and regional shock spillovers. We use
a rich dataset comprising the entire German care-dependent population, long-term
care facilities, and structural and demographic characteristics of the counties for
the years 2007, 2009 and 2011, and apply a spatial autoregressive model. Our
methodological approach follows the small area variation studies by Cutler and
Shiner (1999) on health expenditures, Augurzky et al. (2013), Kopetsch and Schmitz
(2014), and Ozegowski and Sundmacher (2014) on hospital and ambulatory services,
and accounts for potential price endogeneity. Local use of inpatient care and shocks
are assumed to have spillover effects on nearby counties. We are able to establish the
main sources of the variation, identify areas with below- and above-average adjusted
utilization, and uncover the extent of regional interdependencies. For comparison,
we estimate the specifications excluding the spatial dimension. Most studies cited in
the previous paragraph are based on survey data, which are representative samples of
care recipients. Two notable exceptions are Kenney and Dubay (1992) and Mor et al.
(2007), who analyze the US long-term care market using comprehensive datasets on
Medicare/Medicaid claimants. Due to their limited scope, survey data provide little
evidence on spatial patterns in utilization. Moreover, no regional variation study
has addressed the use of long-term care services. Finally, even though the German
long-term care market is large and growing, little is known about the behavior of
care recipients. Our paper aims to close this research gap.

The characteristics of our dataset enable us to exclude the variation which may
confound our empirical findings. First, our analysis is not truncated because we
observe not only the nursing home residents, but the entire care-dependent popula-
tion. Second, we are able to identify elderly care recipients using full-time inpatient
care, which is the primary focus of our analysis. Third, we can infer the average
out-of-pocket payments for nursing home services, because: a) the allowances paid
by the public long-term care insurance funds are not mean-tested, but are based on
caregiving needs, and b) long-term care insurance is mandatory. Finally, the LTCI
allowances and the care-dependency evaluation procedure are uniform nation-wide,
while the regulation of nursing homes is delegated to federal states. This rules out
potential variation due to county-level differences in the long-term care policies.

We find that the care recipients’ age and an informal network of support explain

45.1% of the variation. Supply of long-term care facilities captures up to 27.1%,
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while income, rurality, and price for nursing home services account for a maximum of
13.5%. We find a small but significant presence of regional shock spillovers. Overall,
our model achieves a relatively good measure of fit, with an R? of 62.4%. These
findings have important policy implications. In particular, they demonstrate that
the degree of informal support has a profound impact on the demand for inpatient
care. Thus, the policy-makers need to stimulate informal caregiving in some areas
by reducing the double burden of work and caring. Furthermore, higher subsidies
for the expansion of nursing home capacities in low-use areas may be necessary to
secure access to an adequate care.

This paper is structured as follows. In section 2, we discuss the idea of spatial
dependencies and apply them to the long-term care market. Section 3 outlines our
model and econometric specification. In section 4, we provide dataset description
and variable definitions. Section 5 presents the results. Finally, Section 6 discusses

policy implications and concludes.

4.2 Spatial Dependencies

The idea of spatial dependencies originates from the interaction-based models, in
which collective behaviors and aggregate patterns emerge from the interaction of
agents across social, economic and geographic dimensions (Brock and Durlauf, 2000;
Manski, 2000; Anselin, 2002). Interaction can be a) endogenous, if the group behav-
ior causally influences individual behavior, b) exogenous, wherein individual behav-
ior varies with exogenous characteristics of the group, ¢) correlated, in which similar
behaviors are due to similar individual characteristics and institutional environments
(Manski, 2000). The underlying idea is that actions chosen by one individual influ-
ence the constraints, expectations, and preferences in her reference group (Revelli,
2006). Endogenous interaction in the long-term care market may arise from cultural
factors. For example, high use of inpatient care in a particular area may increase its
broader societal acceptance. In our context, exogenous interaction can be attributed
to a wider effect of local developments. For example, the closure of a large nursing
home in one county is likely to boost the demand for inpatient care in neighboring
counties. Negative economic shocks will increase the unemployment and outflow of
the workforce, which could lower the degree of informal support. Correlated interac-
tion results from factors which cannot be observed by an econometrician. Examples
include a high prevalence of conditions which often precede a nursing home entry,

such as mental diseases and strokes, or a good quality of care in a particular region.
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To our knowledge, only Kopetsch and Schmitz (2014) explicitly consider spatial
dependencies in the use of medical services. The bulk of empirical evidence on spa-
tial interactions among economic agents comes from the public economics literature.
Positive spatial dependencies are documented in the US state government per capita
expenditures (Case et al., 1993), and medical spending (Baicker, 2005), UK local
government expenditures on personal social services (Revelli, 2002, 2006), mental
health (Moscone and Knapp, 2005; Moscone et al., 2007), and long-term care (Fer-
nandez and Forder, 2015). Spatial dependencies in public expenditures are usually
explained through a) welfare competition argument, i.e., the aim to not become a
“welfare magnet” by providing a higher level of social services than the neighboring
counties, and b) preferences of imperfectly informed voters, who benchmark against
the performance of neighboring authorities (Revelli, 2006). These findings suggest
that the spatial dimension might deserve more attention in the regional variation
literature. We therefore proceed to set up a model which accounts for both spatial
dependencies in the demand for long-term care services and regional shock spillovers,

and apply spatial econometric methods.

4.3 Empirical Framework

Our model formalizes the ideas that the use of inpatient care in nearby counties
is simultaneously determined and that shocks are spatially correlated. In the rest
of this section, we discuss the model of health services utilization, the econometric

framework, and some identification issues.

4.3.1 Econometric Specification

Considering ¢ = 1, .., I counties observed over ¢t = 1,..,T time periods, we assume
that the use of inpatient care follows the spatial autoregressive process with spatial
autoregressive disturbances (SARAR) (Anselin, 2001):

y =AWy + X8+ Xy +u (4.1)

u=pWu + ¢, (4.2)

where y is (I - T) x 1 vector of observations of the shares of care recipients in
nursing homes, Xy is (I - T') x K matrix of observations of k = 1,.., K exogenous

covariates, X, is (I - T') x N matrix of observations of n = 1,.., N endogenous
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covariates, W is I x I spatial contiguity weight matrix, and u and € are (1 -T) x 1
vectors of spatially correlated residuals and TID disturbances, whereby ¢ ~ N (0, o*I).
We denote Wy and Wu as spatial lags of the dependent variable and regression
residuals, respectively. The spatial contiguity weight matrix W parametarizes the
interaction between the counties. The element w;; captures the influence of the
use of inpatient care in county j on county . We adopt a geographical contiguity
criterion and assign w;; = 1 if counties share a common border, or if the distance
between their centroids is less than 60 kilometers, and 0 otherwise (Moscone et al.,
2007).” Coefficient A captures the relationship between the use of inpatient care
in nearby counties, conditional on explanatory variables. Coefficient p captures the
combined effect of demand shocks and unobservables. The spatial contiguity weight
matrix is generated using the spmat command in Stata 12 (Drukker et al., 2013a).

The OLS estimator applied on equations (4.1) and (4.2) is inconsistent because
the term Wy is endogenous.® We therefore follow Kelejian and Prucha (1998, 1999,
2010), Kelejian et al. (2004), and Arraiz et al. (2010) and apply a generalized spatial
two-stage least-squares estimator with instrumental variables. We employ a matrix
of instruments H = [X, WX, W2X], where X = [X,, Z], and Z is a matrix of instru-
ments for endogenous covariates X,,. Considering that the majority of regulations
are delegated to federal states, we include a vector of federal state dummies D.? In
addition, we capture potential time effects through year dummies T. Our working

equation is therefore:

Vv =Wy + X8+ Xy +D+ T+ pWu + e (4.3)

For comparison purposes, we estimate equation (4.3) without spatial dependen-
cies:

y=Xxf+Xuy+D+T+e (4.4)

Equation (4.3) was estimated using the spreg and spivreg commands in Stata
12 (Drukker et al., 2013c,b).

"Distances are calculated based on centroid coordinates provided by the
German  Office for Cartography and Geodesy (BKG), publicly availabile at
http://www.geodatenzentrum.de/auftragl/archiv/vektor/vg2500/. In a robustness check,
we restrict the distance to 30 kilometers.

8See Appendix for a detailed proof.

9An overview of federal state regulations is available under
http://www.biva.de/gesetze/laender-heimgesetze/, accessed on February 3, 2017.
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4.3.2 A Model of Health Services Utilization

We analyze the regional variation in the use of inpatient care based on a modi-
fied Andersen-Newman model of medical care utilization (Andersen and Newman,
2005). This model distinguishes between a) individual, b) health services system,
and c) societal determinants of utilization. Individual determinants include three
broad groups of personal characteristics: i) illness, ii) predisposing, and iii) enabling
factors. Illness is measured in terms of disability, symptoms, and diagnoses. Pre-
disposing variables capture the propensity to use the health services regardless of
one’s health status, and typically include age, gender, marital status, support from
children or any other relatives, employment, and education. For example, older age
is not a reason per se to seek medical treatment, but health needs and patterns of
medical care use differ according to age (Andersen and Newman, 2005). Education
and employment may reflect individual beliefs related to the use of health services,
such as awareness of preventive care. Enabling variables describe the accessibility
of health services and include health insurance coverage, income, prices, travel, and
waiting times. Health services system determinants refer to resources and organi-
zation of health care delivery. This category comprises personnel, equipment and
materials employed, geographic distribution of the resources, and procedures used
once the patient is admitted into the system. Finally, societal determinants include
the technology available to physicians and behavioral norms related to utilization.
We adapt the Andersen-Newman model to the long-term care market and in-
clude the extent of caregiving needs as a measure of illness (McAuley et al., 2009).
Our proxy for caregiving needs is a share of the care recipients in a county in care
levels 2 and 3 (the latter of whom also includes hardship cases), who are dispropor-

10 We account

tionately represented in the German nursing homes (Schulz, 2012).
for the share of the oldest old (aged 85+) among care recipients, who are shown to
use the nursing home services more frequently than their younger peers (Pickard,
2012; Schulz, 2012; Laferrére et al., 2013). Our proxies for the existence of informal
support include shares of female care recipients, men and women in the active work-
force, and population in the age group 50—65. A higher share of women among care
recipients could be indicative of less informal support. Women are widowed more of-
ten than men, which deprives them of the key source of informal care, and increases

11

the probability of nursing home entry."* The effect of employment on the type of

10Gee Table A3.2 for the exact definition of care levels.
1'Women have a higher life expectancy and are therefore widowed more often than men. For
example, the remaining life expectancy of 60-year old women in Germany in the period 2011-2013
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care chosen could be ambiguous. Employment does reduce the capacity to provide
informal care; yet, flexible work arrangements (part-time, mini-jobs) can help rec-
oncile work and care duties (Haberkern and Szydlik, 2010; Alders et al., 2015). The
propensity of daughters to provide informal care is generally higher than that of
sons (Freedman, 1996; Wolf et al., 1997; Van Houtven and Norton, 2004; Charles
and Sevak, 2005). We expect that a higher share of women in the active workforce is
associated with a higher use of inpatient care, while the effect of men’s participation
is not clear a priori. For example, women could partly substitute work by caregiv-
ing, while their spouses compensate for the earnings foregone by working more. 2
Finally, we employ the variable share of population aged between 50 and 65, since
the majority of caregiving relatives (children and their spouses) are expected to be
at this age.!?

Our enabling variables include the average price for inpatient care, income, rural-
ity, and measures of supply of long-term care services. Assuming that nursing home
care is a normal good, the demand for it is affected negatively by higher prices, and
positively by income. Nursing homes are relatively expensive, costing on average
€1448.7 per month (Table 4.1). Thus, higher income could lead to their greater use.
In this vein, Bakx et al. (2015) report that being in the bottom income quartiles in
Germany decreases the probability of using any formal long-term care. Similarly,
Augurzky et al. (2013) and Eibich and Ziebarth (2014) find that higher income
boosts the use of hospital and ambulatory services. Next, we employ rurality as a
proxy for travel times, since the distance influences the choice of facility (Kenney
and Dubay, 1992; McAuley et al., 2009; Augurzky et al., 2013). Our data shows
that nursing home services in Germany are used more intensively in urban areas
(Figure 4.1).

Supply of long-term care services is expressed as a ratio of nursing home places
and ambulatory facilities to care-dependent population in a catchment area. We
choose this particular spatial unit because a choice set of care recipients might
include nursing homes beyond one’s county of residence. For example, in the highly

urbanized state of North Rhine-Westphalia, care recipients may consider nursing

was 25.3, and that of men 21.7 years. Source: INKAR Database of the Federal Office for Building
and Regional Planning (BBR), accessed on February 6, 2017.

1215.8% of women in the active workforce in the period 20072011 were part-time employed,
while the corresponding share of men was only 2.7%. Source: INKAR Database of the Federal
Office for Building and Regional Planning (BBR), accessed on February 11, 2017.

13 Augurzky et al. (2013) and a study by the Robert Koch Institut (2014) suggest that most infor-
mal caregivers are between 55 and 69 years of age. Since our dataset does not provide information
on this particular age group, 5065 is used as an approximation.
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homes not only in their home county, but in the whole conglomerate, because they
are almost all within equally easy reach (Kopetsch and Schmitz, 2014). Similar to
the spatial contiguity weight matrix defined above, our catchment area comprises
all immediately neighboring counties and counties whose centroids are at a distance
of less than 60 kilometers from the centroids of the county of interest. The long-
term care literature reports a positive association between utilization and supply
(Kenney and Dubay, 1992; McAuley et al., 2009; Haberkern and Szydlik, 2010;
Alders et al., 2015). This may be due to shorter travel and waiting times, or may
be the effect of stronger competition and lower prices (Forder and Allan, 2014; Herr
and Hottenrott, 2016). Furthermore, inpatient and outpatient care services could
be partly substitutable. Unadjusted German data indicate that the use of inpatient
care is higher in areas with more nursing home places (Figure A4.2), and lower
where the outpatient care is more intensively used (Figure A4.3). Since our data
is aggregated at a county level, supply measures are also used as proxies for the
health service system factors. Societal determinants of utilization are generally not
observed by an econometrician (McAuley et al., 2009). Hence, we assume that the
spatial autocorrelations and federal state dummies capture the regional differences
in technology and behavioral norms. Detailed variable descriptions are provided in

section 4.

4.3.3 Estimation and Identification

Our estimation approach follows Cutler and Shiner (1999), Augurzky et al. (2013)
and Kopetsch and Schmitz (2014), and allows us to net out the variation which is
due to systematic differences between the counties. We successively add groups of
explanatory variables to the regression and infer their explanatory power from the
changes in goodness-of-fit measures. Our preferred order of inclusion reflects the
relevance of each group for the decision to enter a nursing home. We start off with
caregiving needs and subsequently include predisposing and enabling variables. Fi-
nally, we add federal state and time dummies to account for any unobservable state-
and time-specific effect. Since the explanatory power of individual variable blocks
varies, based on their order of inclusion, we evaluate it by specifying alternative
sequences (see Table A4.6 in the Appendix).

To account for a possible endogeneity problem, we instrument for the price of
nursing home care using the gross hourly wage of public service employers and

average land price. Land price should be positively related to the cost of building
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and operating a nursing home, as more popular areas are generally more expensive
and more attractive (Herr and Hottenrott, 2016). Wages are one of the major
cost items of nursing home providers (Mennicken et al., 2014). Both variables are
strongly correlated with the prices (Table A4.4), but should have no direct effect on
the choice of long-term care form. The identification condition is, therefore, likely
fulfilled. Proxies for the availability of informal support and supply measures are
also endogenous. For example, the decision as to whether to provide informal care to
parents or to use the nursing home services are made simultaneously (Van Houtven
and Norton, 2004). Furthermore, nursing homes are more likely to be built in
areas where the propensity to use them is higher, which induces reverse causality.
Unfortunately, we do not have convincing instruments in this case. Our coefficient
estimates should therefore be interpreted not as causal effects, but as correlations.
This, however, does not invalidate our approach, as our primary interest is to net

out the observed variation.

4.4 Dataset and Descriptive Statistics

Our dataset includes the long-term care statistics and data on wages and income
provided by the Statistical Offices of the German federal states, and regional data
from the INKAR database of the Federal Office for Building and Regional Planning
(BBR). The data was used on-site at the Research Data Centre Duesseldorf. The
long-term care statistics include individual data on all care recipients entitled to
public or private long-term care insurance allowances. Furthermore, we observe all
German nursing homes, and ambulatory facilities. The remaining data are provided
at county or federal state level. As we are primarily interested in regional variation
and not in individual determinants of nursing home entry, we aggregate the long-
term statistics at county level. Our dataset spans the years 2007, 2009 and 2011.
Summary statistics are presented in Table 4.1.

We observe a range of regional heterogeneities in the use of inpatient care (Fig-
ure 4.1). On average, 35.6% elderly care recipients received full-time care in nursing
homes. Regionally, this share varied between 17.5% and 61.5%. There is a negative,
although not unambiguous relationship, between the use of inpatient and outpatient
care, which hints at weak substitutability. The use of inpatient care is highly cor-
related with the supply of nursing home places (Figure A4.2). Moran-I coefficient

rejects the null hypothesis of zero spatial autocorrelation in the levels of utilization
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Figure 4.1: Shares of care recipients in nursing homes, 20072011, county level

(a) 2007 (b) 2009 (c) 2011
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Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik
2007-2011, own calculations.

of inpatient care between different counties.!* Figures A4.4 and A4.5 illustrate the
direction of spatial autocorrelation.

Our variables are defined as follows. The dependent variable measures the share
of elderly (aged 65+) care recipients in a county using full-time inpatient care. As
proxies for the level of caregiving needs, we use the shares of care-dependent pop-
ulation in care levels 2 and 3. In a robustness check, we replace these proxies with

the weighted average care-dependency level in a county:
care_level _mean = share_levell + 2-share_level2 + 3-share_ level3,

where share levell, share level2 and share level3 denote the shares of care
recipients (%) in the respective care levels. Predisposing variables include shares of
the oldest old (aged 85+) and women among care recipients, labor force participation

of men and women, and share of population in the age group 50—65 at county level.

14 . . o N > 2, wi (X —X)(X;—X)
Moran-I coefficient is calculated as I = I ST . SREESE

ber of spatial units, w;; is an element of spatial contiguity weight matrix, X is the vector of ob-
servations on the variable of interest, and X the mean of X (Anselin, 1995). The value I = 0.274
(p = 0.001) suggests that null hypothesis of zero spatial autocorrelation can be rejected.

, where N is the num-
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In a robustness check, we replace the last variable with the age group 35—65. Labor
force participation is defined as the share of men (or women) between 15 and 65
years of age in the active workforce.!> The price variable is defined as the average
price for nursing home services. Prices for individual nursing homes are calculated

as weighted averages across the care levels. The weights employed are:

LTCI;

YT S Trer
where LT'C'I; denotes the maximum monthly allowance paid by the public long-
term care insurance funds for the care level 7.1 Rurality is measured as the share of
the county’s population in municipalities with a population density of less than 150
residents per square kilometer. GDP per capita is used as a proxy for income and
is expressed in euros. Our supply measures are calculated as ratios of nursing home
places and ambulatory facilities to care-dependent population in a catchment area.
Finally, land price refers to an average price for land for construction per square

meter. Both this and the variable gross hourly wage are expressed in euros.

4.5 Results

Our main estimation results are presented in Table 4.2. We include blocks of ex-
planatory variables following the sequence described in section 3.2. The explana-
tory power of each block is measured by the change in the adjusted R? coefficient,
which expresses the proportion of explained variation in the dependent variable
(Wooldridge, 2008). Standard errors are robust to heteroskedasticity and are clus-
tered at a county level. We find that the proxies for caregiving needs have a low
explanatory power, capturing only 1% of the variation. Including predisposing vari-
ables raises this proportion to 46%. Enabling factors excluding the supply add rel-
atively little to the explanatory power of our model, increasing R? to 47.4%. With
measures of supply, the explained proportion increases to 55%. Finally, a model
with federal state and time dummies leads to the adjusted R? of 62.4%. Figure A4.6
illustrates the relationship between the observed and the predicted values of the use

of nursing home care from the last specification.

15Unfortunately, we do not observe the actual working arrangements (full-time, part-time, mini
jobs) or the registered job seekers.

16Qur dataset does not provide price information for hardship and dementia cases. We therefore
include only prices for care levels 1-3 and the corresponding LTCI allowances.



4.5. RESULTS 85

Table 4.1: Summary statistics

Variable mean s.d. min p50 max
Dependent variable
Care recipients in 0.356  0.071 0.175  0.355  0.625

nursing homes, share

Caregiving needs
Care recipients, share

in care level 2 0.343  0.021 0.277 0.342 0.413
in care level 3 0.120  0.026 0.053  0.118  0.230
Care-dependency, 0.810  0.031 0.721  0.809  0.946
weighted average level
Predisposing
Care recipients, share
aged 85+ 0.425 0.043 0.291 0428 0.567
female 0.704 0.016 0.657 0.704 0.762

Labor force
participation, share*

female 0.747  0.039 0.565 0.748  0.839
male 0.827  0.043 0.605 0.832 0.919
Total population, share
age group 50—65 0.199 0.018 0.152 0.196 0.264
age group 3565 0.485 0.015 0.441 0485 0.537
Enabling
GDP per capita [000 EUR|] 28.166 11.351  13.3 25.15 107.6
Rurality™** 0.297  0.301 0.0 0.229 1.0
Weighted average price, 1448.7 3379 5764 14704 2353.6
inpatient care |[EUR|***
Care level 1 12454 296.1 4154 1294.7 2054.7
Care level 2 1393.8  341.0 462.1 14254 2291.9
Care level 3 1638.8  380.1 785.6 1638.2 2603.2
Supply
Catchment area, ratios
Nursing home places- 0.393  0.055 0.254 0.391  0.586
to-care recipients
Ambulatory facilities- 0.006  0.001 0.004 0.006 0.01
to-care recipients
Instruments
Land price [EUR/m?] 126.6  118.3 4.8 89.2 11359
Gross hourly wage, 24.8 2.2 18.6 25.3 29.0

public service providers [EUR]

We report descriptive statistics for all German elderly care-dependent individuals (aged 65+) entitled to public
and private long-term care insurance allowances, and counties for the years 2007, 2009 and 2011. Averages are
expressed at county level. *Labor force participation is a share of males/females in the age group 15—65 in the
active workforce. **Rurality is defined as a share of county’s population living in municipalities with population
density lower than 150 residents per km?2. ***Price for inpatient care refers to a price negotiated for each nursing
home net of the long-term care allowance. It is expressed as a weighted average of prices for different care levels.
Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007—2011, own calculations;
INKAR database of the Federal Office for Building and Regional Planning (BBR).
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As an alternative measure of goodness-of-fit, we split the counties into quin-
tiles based on shares of care recipients in nursing homes, and calculate the ratio of
mean observed-to-mean predicted values in each quintile (Gopffarth et al., 2016).
The results are presented in Figure 4.2. The unadjusted ratio is by 55% higher in
the uppermost than in the lowermost quantile. After adjusting for all explanatory
variables and dummies, this difference drops to 18%. The adjusted ratios for each
quintile converge with the inclusion of additional blocks of explanatory variables.
Furthermore, the relative ranking of quintiles from the unadjusted case remains
unchanged in all further specifications.

We can reject the null hypothesis of zero spatial autocorrelation in residuals
from the last specification (Moran-I = 0.067, p = 0.000). Thus, we account for
spatial dependencies in utilization and spatial correlation of shocks by estimating our
working equation (4.4).17 Controlling for other factors, both proxies for the extent of
caregiving needs are insignificant. This is a surprising result, considering that several
studies find that the decision to enter a nursing home is largely driven by this factor.
Yet, our proxies capture only a daily amount of required care, without providing
information about the actual types of impairments. Some of them may be more
strongly associated with the use of inpatient care than others. For example, cognitive
disabilities, dementia, and malignant tumors are found to be consistent predictors
of nursing home entry (Luppa et al., 2010; Laferrére et al., 2013; Schulz, 2012).
Informally caring for people with these types of disorders may be more difficult than
for those with physical impairments, irrespective of their care-dependency level.

Concerning the predisposing variables, we find that higher share of female care
recipients is not associated with significantly higher use of inpatient care. On the
other hand, there is a positive and statistically significant relationship with share of
the oldest old (aged 85+). Controlling for other factors, inpatient care is used more
intensively in counties with a higher female labor participation and more population
in the age group 50—65. The relationship with male labor force participation is
negative. The most likely explanation for this result is that higher male employment
enables women to take on more flexible work arrangements and combine them with
the caregiving. Furthermore, we find that the use of inpatient care is lower in more
rural counties, which indicates a negative impact of travel times on the propensity
to enter a nursing home. As expected, the association with income is positive, and

with price, negative.

"The goodness-of-fit measure from this specification is pseudo-R2, which is not comparable to
the adjusted R2. Therefore, we use the adjusted R? from specification (5) as our main goodness-
of-fit measure.
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Table 4.2: Estimation results

Variable (1) (2) (3) (4) (5) (6)
Caregiving needs
share_level2 -0.176 -0.380*** -0.318*** -0.156 -0.060 -0.021
(0.132) (0.115) (0.112) (0.108) (0.111) (0.082)
share_level3 0.239* -0.090 -0.089 -0.030 0.062 0.051
(0.146) (0.095) (0.098) (0.084) (0.104) (0.076)
Predisposing
age85 0.915*** 0.991*** 0.739*** 0.999*** 1.057***
(0.060) (0.069) (0.071) (0.096) (0.061)
female 0.494*** 0.078 0.107 0.122 0.103
(0.138) (0.162) (0.148) (0.157) (0.117)
labor_f 0.431%** 0.179 0.149 0.200* 0.225***
(0.082) (0.119) (0.117) (0.113) (0.078)
labor _m -0.150** -0.034 -0.179** -0.132* -0.173***
(0.063) (0.073) (0.072) (0.076) (0.054)
poph0 65 -1.136%** -1.204*** -0.629*** -0.452** -0.627***
(0.156) (0.152) (0.150) (0.225) (0.160)
Enabling
gdp 0.286 0.648** 0.849*** 0.982%***
(0.266) (0.266) (0.282) (0.176)
rurality -0.318*** -0.419*** -0.456*** -0.466***
(0.086) (0.077) (0.074) (0.058)
price -0.007*** -0.007*** -0.015** -0.021***
(0.001) (0.002) (0.007) (0.003)
nh_ places 0.448%** 0.258*** 0.209***
(0.050) (0.060) (0.043)
amb_ facilities -1.419 -0.195 -0.026
(2.500) (2.839) (1.845)
constant 0.388*** -0.212 0.230 0.109 -0.044 -
(0.049) (0.135) (0.172) (0.162) (0.171)
Spatial coefficients
A (dep. variable) 0.007***
(0.002)
p (error term) 0.034***
(0.010)
Observations 1226 1226 1226 1226 1226 1226
Adjusted R-squared 0.009 0.460 0.474 0.550 0.624 -
Federal state FE no no no no yes yes
Year FE no no no no yes yes
IV (Price) no no yes yes yes yes

Specifications: (1) caregiving needs; (2) + predisposing; (3) + enabling (without supply); (4) + enabling (with
supply); (5) federal state and year dummies; (6) spatial dimension. Source: FDZ der Statistischen Amter des
Bundes und der Linder, Pflegestatistik, 2007—2011, own calculations; INKAR database of the Federal Office for
Building and Regional Planning (BBR).
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Other factors remaining constant, the use of inpatient care is significantly higher
in counties located in catchment areas with a higher density of nursing home places.
The coefficient on the supply of outpatient services is insignificant. Considering that
outpatient care is usually combined with informal support by the relatives, its effect
might already be captured by the predisposing variables. Federal state and time
dummies have a relatively large explanatory power, which implies that care recipi-
ents in certain areas have a higher propensity to use the inpatient care. This may
be traced back to the influence of culture, better quality of care, and other unob-
served state-specific factors, or time effects. Coeflicients on spatial dependencies in
the utilization and correlation of shocks are small, although highly significant. For
comparison, we estimate equation (4.4) without federal state and time dummies.
The results are presented in column (1) in Table A4.5. Spatial correlation in error
terms is considerably larger in magnitude, while spatial dependencies in utilization
are insignificant. Thus, it is likely that the estimated spatial coefficients pick up
some of the unobserved regional characteristics. Without further controls, we can-
not make a precise statement on the degree of spatial dependencies in the use of
inpatient care, but they are likely minor.

In order to test for the robustness of our results, we introduce three alternative
specifications. In the first one, we replace the shares of care recipients in levels 2
and 3 by the average care-dependency level in a county. Second, we replace the
share of population in the age group 50—65 with the age group 35—65. This allows
us to consider a broader group of potential informal caregivers. Finally, the third
specification is identical to the baseline, but with the catchment area restricted to
counties whose centroids lie at most 30 kilometers away from the county of interest.
Our baseline results remain unchanged in each specification. The explanatory power
of individual variable blocks may also change depending on their order of inclusion.
To test for this, we try a range of alternative sequences (Table A4.6). Although the
respective explanatory powers change, our main findings are confirmed. Explanatory
power of predisposing variables is in the interval 13.4—45.1%. Enabling variables
explain 1.4—13.6% of the variation, while supply variables capture 6.4—27.2%. Thus,
on average, predisposing variables explain the highest proportion of the variation,

followed by the density of nursing home places.
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Figure 4.2: Mean observed-to-mean predicted values of the county-level shares of
care recipients in nursing homes

=)
-

1 2 3 4 5 6

B quintie 1 [ quintile 2
I quintie 3 I quintile 4
I quintile 5

We divide the counties in quintiles based on the unadjusted shares of care recipients in nursing homes. Specifications:
1. unadjusted; 2. adjusted for need; 3. + predisposing; 4. + enabling (without supply); 5. + enabling (with
supply); 6. + federal state and time dummies. Source: FDZ der Statistischen Amter des Bundes und der Linder,
Pflegestatistik 2007—2011, own calculations.

4.6 Conclusion

There is a clear regional variation in the use of inpatient long-term care in Germany.
We analyze the county-level differences using data on the care-dependent population,
the supply of long-term care services, and sociodemographic characteristics. Age
and the presence of an informal network of support are found to explain by far
the most variation. The supply of nursing home places also plays an important,
albeit lesser role, while income, price, and rurality explain a relatively small part.
The supply of outpatient services is insignificant. Without observing more detailed
health characteristics, and in particular without distinguishing between physical and
cognitive impairments, we cannot make any clear statement on the role of caregiving
needs.

The hypothesis of no spatial autocorrelation in the use of inpatient care is re-
jected. However, estimates from a model with and without spatial dimensions are
similar, while spatial coefficients are rather low in magnitude. Thus, spatial depen-

dencies do not seem to play a major role in the long-term care market. Our model
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achieves a relatively good measure of fit, with an adjusted R? of 62.4%. Unexplained
variation could possibly be attributed to unobserved determinants of nursing home
entry, such as cultural differences, individual health characteristics, different types
of working arrangements, family structure, and population flows.

Our results have important policy implications. In particular, the negative as-
sociation between the use of inpatient care and the existence of informal support
implies that the role of informal caregiving is critical. In light of the growing care-
dependent population, and a high need for capital and a qualified workforce, informal
caregivers need to be adequately supported and compensated for their efforts. In
this respect, a recent regulatory change (Pflegestirkungsgesetze) aims to help rec-
oncile work and care duties. A positive relationship between the density of nursing
home places and the use of inpatient care suggests that subsidizing the expansion
of nursing home places in low-supply areas may be necessary to secure an adequate
care for the population in need.

Yet, more support for informal caregivers and a better supply of nursing home
places in some areas are unlikely to solve the problems of care provision alone. Future
challenges must be addressed through innovative long-term care concepts. Nursing
home entries take place for various reasons, including a lack of adequate caregiving in
domestic surroundings, inability to do household chores, and a lack of social contacts.
Long-term care arrangements targeting each of these dimensions separately could be
a promising future course. Abandoning the strict distinction between inpatient and
outpatient care, as well as the concept of a nursing home as a “last resort”, could help
better organize the provision and meet individual preferences. For example, more
household support and an emphasis on the social dimension of care could keep people
in their domestic surroundings for longer. Assisted living facilities could facilitate
the transition from one’s residence to nursing home and offer a more personalized
care. Long-term care arrangements incorporating all these dimensions would be
beneficial not only for consumers, but could also help counter the rising costs and

secure an adequate care provision in the future.
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Appendix

A Digression on the Inconsistency of the OLS Estimator

Consider our equations (4.1) and (4.2) from section 4.3.1:

Y = AWy + X, 8+ X7 + u

u=pWu +e.

The expression for the error term can be rearranged as follows:
u=(I-pW) e
Spatial correlation among the errors is by definition non-zero:
Q, = E[uu'] = 21 - pW) (I - pW') 1.

The initial system of equations can be rearranged to obtain a reduced form

model:
y =T =2AW) (X B+ Xpy) + T - 2AW) (T - pW) te.

which can be used to show that the term Wy is endogenous:

E[(Wy)u'| = E[W(I-aW) " [X8 + Xy + (1= pW) e (1- pW') ']
=E [W(I - )\W)_l (I- pW)_le(I — pW’)_le}

1

= W(I- W) '0*(I-pW) ' (I- pW')"

= W(I- W) 'Q, #0.
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Figure A4.2: Ratio nursing home places-to-care-dependent population, 2007—2011,
county level

[ 1<0276 [] ==0.276, <0.321 [ >=0321,<0373 [ ==0.373, <0.453
B -=0452 <0518 [l ==0518

Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007—2011, own calculations.

Figure A4.3: Shares of care recipients in outpatient care, 2007—2011, county level

(a) 2007 (b) 2009 (c) 2011

[1<0189 []>=0189.<0.208 [] »>=0.208.<0.235 [ >=0.235, <0.264
B -=0264, <0302 [ >=0.302

Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007—2011, own calculations.
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Figure A4.4: Moran scatter plot

(Moran's 1=0.2737 and P-value=0.0010)
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Source: FDZ der Statistischen Amter des Bundes und der Linder, Pflegestatistik 2007—2011, own calculations.

Figure A4.5: Shares of care recipients in inpatient care and spatial dependence

‘We present the average shares of care recipients in nursing homes for the years 2007—2011 in a county as above or
below national average and the sign of its spatial dependence. (-,+) utilization below mean, positive spatial
dependence; (-,-) utilization below mean, negative spatial dependence; (+,-) utilization above mean, negative
spatial dependence; (4,+) utilization above mean, positive spatial dependence. Source: FDZ der Statistischen
Amter des Bundes und der Linder, Pflegestatistik 20072011, own calculations.
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Figure A4.6: Deviation of predicted from observed values (%), county level

O <=-10% O>=10% O >-10%, <=-5%
8 >=5%, <10% B>-5%, <0% B>=0%, <5%

‘We present the deviation of the actual shares of care recipients in nursing homes from the shares predicted by the
specification including federal state and time dummies (specification (5) in Table 4.2). The deviation is expressed
as a percentage of the observed value. Values predicted by the specification including the spatial dimension

(specification (6) in Table 4.2) are almost identical and are available upon request. Source: FDZ der Statistischen

Amter des Bundes und der Lander, Pflegestatistik 2007—2011, own calculations.
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Table A4.2: Long-term care insurance funds’ allowances

2007 2008 2010 2012 2013 2015 2017
Informal care only*

Care level 0 - — - - 120 123 316
Care level 1 205 215 225 235 235 244 316
Care level 11 410 420 430 440 440 458 545
Care level I11 665 675 685 700 700 728 728
with dementia*
Care level 1 - — - - 305 316 545
Care level 11 - — - - 525 545 728
Care level 111 — — — — 700 728 901
Outpatient care**
Care level 0 — — — — 225 231 689
Care level 1 384 420 440 450 450 468 689
Care level 11 921 980 1040 1100 1100 1144 1298
Care level 111 1432 1470 1510 1550 1550 1612 1612
Hardship case 1918 1918 1918 1918 1918 1995 1995
**with dementia
Care level 1 - — - - 665 689 1289
Care level 11 - — - — 1250 1298 1612
Care level 111 - — - — 1550 1612 1995
Hardship case - — - — 1918 1995 1995
Inpatient care™**
Care level 0 — — — — — — 770
Care level 1 1023 1023 1023 1023 1023 1064 770
Care level 11 1279 1279 1279 1279 1279 1330 1262
Care level II1 1432 1470 1510 1550 1550 1612 1775
Hardship case 1688 1750 1825 1918 1918 1995 2005
***with dementia
Care level 1 - — - — 1023 1064 1262
Care level 11 - — - — 1279 1330 1775
Care level II1 - — - — 1550 1612 2005
Hardship case - — - — 1918 1995 2005

We present the maximum monthly allowances (€) paid by the German public long-term care insurance funds for
home care, outpatient, and inpatient care. Depending on their contributions, care recipients with private insurance
are entitled to higher allowances. Source: http://pflegestaerkungsgesetz.de, accessed on February 1, 2017.
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Table A4.3: Variable labels

Variable Label
Dependent variable
Care recipients in NH_share

nursing homes, share

Caregiving needs
Care recipients, share
in care level 2
in care level 3
Care-dependency,
weighted average

share_ level?
share_level?
care_ level _mean

Predisposing
Care recipients, share
aged 85+ age85
female female
Labor force
participation, share
female labor_f
male labor _m
Total population, share
age group 50—65 popb0_ 65
age group 35—65 pop35 65
Enabling
GDP per capita [000 EUR| gdp
Rurality rurality
Weighted average price, price
inpatient care [EUR]
Supply
Catchment area, ratios
Nursing home places- nh_ places

to-care recipients
Ambulatory facilities-
to-care recipients

amb_ facilities

Instruments

Land price [EUR/m?|

Gross hourly wage,

public service providers [EUR]

land_ price
wage
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Table A4.5: Robustness checks
Variable (1) (2) (3) (4)
share_level2 0.044 0.001 -0.024
(0.075) (0.082) (0.084)
share_level3 0.240*** 0.082 0.039
(0.069) (0.076) (0.081)
care_ level _mean 0.031
(0.061)
age85 0.976** 1.062*** 1.027*** 1.074%**
(0.052) (0.061) (0.061) (0.065)
female 0.157 0.102 0.085 0.155
(0.112) (0.118) (0.117) (0.120)
labor _f 0.250*** 0.222*** 0.222%** 0.222***
(0.082) (0.079) (0.077) (0.081)
labor _m -0.084 -0.174 -0.223*  -0163***
(0.052) (0.054) (0.055) (0.056)
popd0_ 65 -0.722*  -0.638*** -0.707***
(0.130) (0.161) (0.160)
pop35 65 -0.415%**
(0.110)
gdp 0.645%* 0.999*** 1.097*** 1.020***
(0.145) (0.176) (0.180) (0.177)
rurality -0.344** 04717 0467 -0.466***
(0.058) (0.058) (0.058) (0.060)
price -0.004**  -0.021***  -0.019***  -0.024***
(0.001) (0.003) (0.003) (0.003)
nh_ places -0.022 0.206*** 0.232%** 0.133***
(0.043) (0.043) (0.042) (0.036)
amb_ facilities 1.236 -0.074 -0.437 1.324
(2.041)  (1.842)  (1.819)  (1.706)
constant -0.124 0.081 - 0.137
(0.109)
A (dep. variable) 0.003 0.007*** 0.009*** 0.007***
(0.003) (0.002) (0.002) (0.002)
p (error term) 0.105%* 0.035%** 0.034*** 0.027***
(0.005) (0.010) (0.011) (0.011)
Observations 1226 1226 1226 1226
Adjusted R-squared - - -
Federal state FE no yes yes yes
Year FE no yes yes yes
IV (Price) yes yes yes yes

Robustness checks: (1) federal state and year dummies excluded, (2) caregiving needs calculated as weighted
average care-dependency level in a county, (3) pop50 65 replaced with pop35 65, (4) catchment area restricted to
counties which share a border or whose centroids lie a maximum 30 kilometers away. Source: FDZ der
Statistischen Amter des Bundes und der Linder, Pflegestatistik, 2007—2011, own calculations; INKAR database of
the Federal Office for Building and Regional Planning (BBR).
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Table A4.6: Reduction of the variation, baseline vs alternative ordering

R?> A
Baseline specification
Need 0.009 -
+ Predisposing 0.460 0.451

+ Enabling (no supply) 0.474 0.014
+ Enabling (incl. supply) 0.550 0.076
Basic model

Need 0.009 -
Alternative ordering 1

+ Enabling (no supply) 0.144 0.135
+ Enabling (incl. supply) 0.416 0.272
+ Predisposing 0.550 0.134
Alternative ordering 2

+ Enabling (only supply) 0.280 0.271
+ Enabling (rest) 0.416 0.136
+ Predisposing 0.550 0.134
Alternative ordering 38

+ Enabling (no supply) 0.144 0.135
+ Predisposing 0.474 0.330
+ Enabling (incl. supply) 0.550 0.076
Alternative ordering 4

+ Predisposing 0.460 0.451
+ Enabling (only supply) 0.524 0.064
+ Enabling (rest) 0.550 0.026

Alternative ordering 5

+ Enabling (only supply) 0.280 0.271
+ Predisposing 0.524 0.244
+ Enabling (rest) 0.550 0.026

We report changes in adjusted R? from the inclusion of blocks of explanatory variables in different sequences.
Source: FDZ der Statistischen Amter des Bundes und der Lénder, Pflegestatistik, 2007—2011, own calculations.
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In this dissertation, I explore consumer choices, interaction between consumers
and firms, and regulatory issues in the markets for telecommunications and long-
term care.

The first essay investigates the substitution between fixed, mobile and voice over
IP (VoIP) telephony services. We use a sample of 20 EU countries for the 2008—2011
period, and apply dynamic panel data techniques to estimate the own- and the cross-
price elasticities. Our results suggest a strong access substitution between fixed-lines
and mobiles, and provide indicative evidence of the substitution between fixed-lines
and VoIP. Market power of fixed incumbent carriers is therefore likely constrained.
At the EU level, we find evidence in favor of joint market definition and, therefore,
of discontinuing the regulation. However, due to different competitive environments
across the member states, this issue must be addressed by the national regulators.
Targeted access obligations might be one of the solutions to protect the captive
group of users without stifling the competition.

In the second essay, we evaluate the aggregate welfare effects of a single room
policy in German nursing homes. This regulatory measure is designed to enhance the
life quality of nursing home residents, but raises important issues about capacities
and financial position of providers. We a) estimate a structural model of demand
for inpatient long-term care; b) estimate a model of bargaining between providers
and payers; ¢) quantify the welfare effects of a single room policy under different
implementation scenarios based on capacity changes. We use a panel dataset of all
German nursing homes providing full-time care for elderly (aged 65+) between 2007
and 2009, and apply an instrumental variable approach. Our results indicate that
the aggregate welfare effects are positive only if the overall nursing home capacities
do not decline. Due to the costs of facility restructuring, a more promising policy
course could be to stimulate investment in new facilities, which would be obliged to
provide exclusively single rooms.

In the third essay, I examine the regional variation in the demand for nursing
home care among elderly care recipients (aged 65+) in Germany. Large differences
in the shares of county’s care-dependent population in nursing homes could reflect
problems in access or insufficient informal support in some areas. I investigate this
issue using a comprehensive dataset on the entire German care-dependent popula-
tion, supply of long-term care facilities, and structural characteristics of the counties
for 2007, 2009 and 2011. Methodologically, I apply spatial autoregressive methods
to account for demand spillovers. The main explanatory factors of regional differ-

ences are the care recipients’ age, informal support, and supply of nursing home
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places. Regional spillovers do not play a significant role. In light of the growing
care-dependent population and a high need for capital and workforce, our results
indicate that informal caregiving needs to be stimulated further. The expansion of
nursing home places in low-supply areas may be necessary to secure an adequate
care for the population in need.

To conclude, my dissertation provides an in-depth analysis of consumer choices
and the interaction between consumers and firms in the markets for telecommuni-
cations and long-term care. The results underscore a range of issues relevant for the

creation of efficient regulation.
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