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Abstract

The price of institutional long-term care is a key determinant of the demand for
both formal and informal long-term care. In this paper, we examine how the regional
unemployment rate as a proxy for macroeconomic conditions influences these prices.
Our analysis draws on administrative data that provide detailed information on all
nursing homes and ambulatory care services, as well as all recipients of long-term care
benefits in Germany. For identification, we exploit variation in macroeconomic condi-
tions—measured by district-level unemployment rates over time—using a panel data
approach with facility and time fixed effects.

Our empirical findings indicate that higher unemployment rates lead to increased
prices for permanent long-term care, including accommodation and meal costs in nurs-
ing homes. We provide evidence for the mechanisms underlying these price effects.
While we find no significant impact of macroeconomic conditions on employment, work-
ing hours, or quality of care in nursing homes, our results suggest that higher unemploy-
ment rates raise nursing home prices through changes in the composition of patients.
Specifically, economic downturns trigger a shift from recipients with lower levels of
impairment to those requiring more labor-intensive care. Additionally, we observe a
substitution effect, whereby low-impairment patients increasingly opt for ambulatory
and informal home care instead of institutional care.
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1 Introduction

The organization of long-term care is a key challenge for welfare states across all OECD

countries. The demand for long-term care services has been increasing in the past and is

expected to grow even further (OECD, 2023). For example, the Federal Statistical Office

of Germany estimates an increase in the number of people in need of long-term care from

approximately five million in 2021 to 6.8 million in 2055, representing a relative increase

of 37 percent (Destatis, 2023). Long-term care provision typically involves a combination

of informal care and formal ambulatory or institutional care arrangements, chosen by the

care-dependent person and their family members. In most countries, formal care is publicly

financed, with private co-payments. Consequently, the price of institutional long-term care

is a central determinant of the demand for both formal and informal long-term care. The

composition of care types has important implications at both the household and aggregate

levels. Specifically, an increase in formal care might negatively affect the well-being of

the care recipient, as the majority prefer informal care at home rather than formal care in

nursing homes (e.g., Costa-Font, 2017; Achou et al., 2023). However, greater availability of

formal care can reduce the care burden on family members and ease the trade-off between

informal caregiving and employment, potentially leading to positive effects on labor supply

and overall employment (e.g., Løken et al., 2017; Hollingsworth et al., 2022).

In the context of ageing populations, understanding how macroeconomic fluctuations influ-

ence nursing home care prices is crucial to the economics of ageing. This paper investigates

how regional unemployment rates, as an indicator of macroeconomic conditions, influence

the prices of long-term nursing home care. It provides empirical evidence on the underlying

mechanisms, such as labor costs and reimbursement policies. We quantify the contributions

of channels such as care worker employment and hours, care quality, patient case-mix, and

substitution between formal and informal care.

Our analysis uses comprehensive administrative data from Germany’s long-term care insur-

ance program (2005–2015), covering all formal care providers and beneficiaries. The dataset

contains detailed information on nursing home care prices, staffing in nursing homes and

outpatient care, nursing home bed supply, and utilization of both formal and informal long-

term care. To identify the effects of macroeconomic conditions on care prices, we exploit

variation in unemployment rates across German districts and over time. We employ a panel

data framework with district and year fixed effects to control for unobserved heterogeneity.

Our empirical results show that a higher unemployment rate increases prices for permanent

long-term care and also prices for accommodation and meals in nursing homes: A one

percentage point higher unemployment rate raises the prices for long-term care by about

0.8 percent. The price for accommodation and meals increases by about 0.6 percent. Our

findings are robust to alternative econometric specifications. Although the price effects are

moderate, this finding is remarkable and important as prices for long-term care in Germany

are highly regulated. While we find that employment, working hours, and quality of care
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in nursing homes are not affected by macroeconomic conditions in the German context,

our results suggest that a higher unemployment rate increases the price of nursing homes

through a change in the composition of patients. Specifically, we find that the number

of patients with a low degree of impairment decreases when the unemployment rate rises,

while the number of patients with high demands for labor-intensive care increases. Our

empirical findings also suggest that the decrease in low-impairment care in nursing homes

is driven by a substitution toward formal ambulatory and informal home care.

We contribute to a large and growing literature that analyzes the relationship between

general economic activity and health outcomes. Numerous studies document positive health

effects during recessions (e.g., Ruhm (2003), Ruhm (2015), and Stevens et al. (2015) for the

U.S.; Johansson et al. (2006) for Finland; Buchmueller et al. (2007) for France; Hanaoka

(2019) for Japan; Gerdtham and Ruhm (2006) for OECD countries; and Lin (2009) for

Pacific-Asian nations). However, only a few studies focus specifically on elderly mortality

or health, yielding mixed results. While some studies find that elderly health improves

when unemployment is high (e.g., Miller et al., 2009; Stevens et al., 2015), McInerney

and Mellor (2012) report that mortality among the elderly in the U.S. increases during

recessions. Similarly, using SHARE data for 23 European countries, Costa-Font et al.

(2016) find a decline in elderly health in countries severely affected by the Great Recession.

One potential explanation for improved health during recessions concerns healthcare in-

put factors, such as staffing and quality of care. Several studies find that increases in the

unemployment rate are associated with general increases in healthcare employment (Buer-

haus et al., 2009; Buerhaus and Auerbach, 2011; Dillender et al., 2021; Baughman and

Smith, 2012), suggesting that employment in the healthcare sector responds differently to

the business cycle than other sectors. Only a few studies specifically examine staffing in

the long-term care sector. While Stevens et al. (2015) and Baughman (2018) find similar

countercyclical effects, Konetzka et al. (2018) do not. They attribute their findings to de-

creased revenues in nursing homes during recessions, leading to a shift from higher-skilled

to lower-skilled workers. Such “downskilling” effects are also documented by Stevens et al.

(2015), Alameddine et al. (2012), and Heitlinger (2003), and Zabalegui and Cabrera (2010).

Studies show that recessions also influence the demand for formal care services. Generally

speaking, long-term care utilization appears to be countercyclical (Baughman and Hurdel-

brink, 2018; Mommaerts and Truskinovsky, 2020), which is particularly due to a higher

utilization of informal care during recessions (Baughman and Hurdelbrink, 2018). Using

SHARE data, Costa-Font et al. (2016) document an increase in the availability of informal

care among the elderly and a decrease in the demand for formal care, suggesting a substitu-

tion of formal care during recessions. Similarly, Mommaerts and Truskinovsky (2020) find

that rising unemployment rates increase the overall probability of providing informal care.

The remainder of this paper is as follows. Section 2 provides an overview of the institutional

background of the German long-term care insurance system. Section 3 describes the data.
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Section 4 outlines the empirical approach. Section 5 presents the results, and Section 6

discusses the findings and their policy implications.

2 Long-term care and the role of macroeconomic conditions

2.1 Institutional background

In Germany, a universal long-term care insurance (LTCI) system was introduced in 1995.1

LTCI is financed by mandatory contributions under a pay-as-you-go scheme,2 and is de-

signed as a partial insurance that relies on informal care and/or copayments (Heinicke and

Thomsen, 2010; Geyer et al., 2023).

LTCI provides both cash benefits and in-kind benefits for ambulatory or institutional care,

with eligibility and benefit levels depending on the degree of impairment. Benefits are

independent of age and income, but require at least five years of prior contributions. El-

igibility is granted based on substantial limitations in activities of daily living caused by

physical, mental, or psychological illness or disability for at least six months (Arntz et al.,

2007). Until 2016, care needs were categorized into three care levels (Pflegestufe 1-3 ); since

2017, a five-level system has been in place, with benefits increasing alongside the level of

impairment (Geyer et al., 2016).

Recipients may choose between care at home or in institutional settings. For home care,

beneficiaries can receive cash benefits, in-kind services, or a combination. Institutional care

typically involves permanent inpatient care in nursing homes. Co-payments vary by care

type: up to 50% for institutional care, and generally lower for ambulatory services (Schmitz

and Westphal, 2017). Residents also pay for food and accommodation.

Cash benefits usually support informal long-term care, while services provided by profes-

sional outpatient or inpatient providers constitute formal long-term care. Both forms can

be combined through mixed benefit claims. Most beneficiaries receive care at home–80% in

2019–with about 64% receiving only cash benefits, accounting for 51.3% of all beneficiaries

(Destatis, 2020).

Nursing homes in Germany vary by legal form: around 50% are operated by private non-

profit organizations, 5% are public, and the rest are for-profit providers. They offer various

services, including permanent, temporary, and day/night care. Our analysis focuses exclu-

sively on permanent inpatient care,3 which represents the majority of service provision.

Prices for institutional care–including food and accommodation–vary significantly across

1Before 1995, long-term care was mainly provided through health insurance. Individuals unable to afford
care services could apply for means-tested social assistance.

2Contributions are shared between employees and employers. The contribution rate increased from 1.7%
in 1999 to 3.4% in 2023. Childless individuals pay an additional 0.6%, while families with two or more
children under age 25 pay slightly lower contributions since 2023.

3Permanent care is the dominant form: in 2019, 90.5% of all beds were used for permanent care (Destatis,
2020).
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and within federal states (e.g., Bauer and Stroka, 2013; Haun, 2020). These differences

stem from patient care needs, state-level regulations, and investment policies. Reimburse-

ment rates are negotiated at the state level among LTCI funds, care facilities, and social

assistance authorities. Regional LTCI funds ensure compliance with quality standards and

negotiate price and wage agreements with providers (Heinicke and Thomsen, 2010). These

agreements, typically valid for 12 months, include three components: care rates for gen-

eral nursing services, food and accommodation costs, and investment charges (e.g., base

rent). Facilities may also charge for additional services. To account for these differences,

we include facility fixed effects in all regression analyses. Additionally, as a robustness

check, we exclude the state of North Rhine-Westphalia, where the separation of care and

accommodation costs can be unclear (Augurzky et al., 2008) (see Section 5.1).

Care rates cover general nursing services and are partially paid by LTCI, with remaining

costs borne by residents or social assistance. Once agreed upon, rates are binding for

providers (see Augurzky et al., 2008; Bauer and Stroka, 2013; Mennicken et al., 2013).

Cross-sectional variation in facility prices is primarily driven by wage differences for nursing

staff, with labor costs representing 70–80% of total costs (Haun, 2020). Wages are correlated

with regional cost-of-living factors such as rent and property prices. State-specific staffing

mandates (e.g., nurse-to-patient ratios) and regulatory standards further influence costs

(Rothgang et al., 2020). In addition, resident case-mix and required care intensity play a

role. Notably, for-profit nursing homes tend to charge lower prices on average. These factors

contribute to significant price heterogeneity across facilities and regions. Our empirical

strategy accounts for this variation using facility- or district-level fixed effects regressions.4

2.2 The effect of macroeconomic conditions on prices of formal long-term

care

In general, the long-term care (LTC) sector is less affected by macroeconomic conditions

than other sectors, as one of its central driving forces is demographic change. This is clearly

illustrated in Figure A1 of the Appendix, which shows that vacancies in the LTC sector

have increased consistently over the entire observation period, while overall vacancy rates

in the economy have fluctuated over time.

Nevertheless, the literature suggests various channels through which macroeconomic con-

ditions can influence prices in the formal long-term care sector. A priori, the direction of

these effects is ambiguous, as prices are likely shaped by several competing factors. First,

prices may rise during recessions due to increased labor costs. A positive relationship be-

tween unemployment and nurse staffing levels and working hours has been documented in

4Safuta et al. (2022) and Haan and Wnuk (2024) document the importance of migrant care workers in
Germany. These studies also show that the number and share of migrant care workers vary significantly
across regions, which could contribute to regional differences in care prices. Unfortunately, the data used
in this analysis do not include information on the nationality of care workers, preventing a more detailed
analysis of this dimension.
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the U.S. (e.g., Baughman, 2018; Stevens et al., 2015). In the German context, where wages

in the long-term care sector are relatively rigid and heavily regulated (see Section 2.1), this

may imply rising labor costs during economic downturns.5 Higher staffing levels are also

associated with improved care quality during recessions (Antwi and Bowblis, 2018; Huang

and Bowblis, 2019), which could lead to higher prices for formal care.6 Second, macroeco-

nomic conditions may affect the cost structure of nursing homes. Evidence from the U.S.

suggests that higher unemployment is associated with declining revenues in nursing homes

(Konetzka et al., 2018), which may place upward pressure on costs. One channel through

which costs may rise is a change in the composition of care recipients and shifts between

home- and institutional-based care. As informal care tends to increase during recessions,

demand for institutional care may fall. In response, nursing homes may adjust their pricing

to cover fixed or rising costs, resulting in higher formal care prices.7

3 Data

For our analysis, we combine multiple administrative data sources. The primary dataset is

the Long-Term Care Statistics in Germany (Pflegestatistik), which is compiled biennially by

the Federal and State Statistical Offices (FDZ, 2021).8 We link this dataset with population

statistics and merge it with various measures of regional macroeconomic conditions and

other regional covariates. Population data are obtained from the Federal Statistical Office

(Destatis, 2021), while regional characteristics are drawn from the Indicators and Maps on

Spatial and Urban Development in Germany and Europe (INKAR, 2020).

3.1 Sample

We use data from six waves of the Pflegestatistik covering the period 2005–2015. The

Pflegestatistik is a longitudinal dataset that includes comprehensive information on all

German long-term care services and all individuals receiving informal care benefits through

LTCI in the form of cash payments. The data provide full coverage of ambulatory care

services and nursing homes, including details on staffing, bed capacity, patients, and prices

for institutional long-term care.9

Approximately 86.6% of all nursing homes report valid price information (see below), yield-

ing a sample of 14,500 nursing homes (62,337 observations) and 19,194 ambulatory care

5Konetzka et al. (2018) and Hanaoka (2019) suggest that wages respond slowly to macroeconomic fluctu-
ations, particularly in regulated, publicly financed healthcare settings, where nurses’ wages are less sensitive
to downturns (Alameddine et al., 2012). In some cases, wages for employed nurses may even rise during
recessions (Konetzka et al., 2018).

6Reichert and Stroka (2018) examine the price–quality relationship in Germany and find mixed evidence.
7An additional channel may be changes in elderly health. While some studies find health improvements

during recessions (e.g., Stevens et al., 2015; Miller et al., 2009), others report a deterioration (McInerney
and Mellor, 2012; Costa-Font et al., 2016). If health improves, demand for labor-intensive care may decline;
if it worsens, demand may rise.

8Data are collected and recorded each December.
9Information is collected by State Statistical Offices via mandatory provider surveys, which respondents

are legally required to complete truthfully.
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services (72,908 observations) across the 2005-2015 period.10 Both ambulatory care ser-

vices and nursing homes can be tracked over time. Accordingly, we construct two panel

datasets—one for nursing homes and one for ambulatory care providers—suited to our

fixed-effects empirical approach.

The Pflegestatistik also includes information on all individuals receiving LTCI cash benefits,

including those receiving only cash as well as those receiving a combination of cash and

in-kind ambulatory services.11 Due to data structure limitations, recipients of cash benefits

for informal care cannot be tracked individually over time. Instead, this information is

available in aggregated form for 383 administrative regions.12 Thus, when estimating the

effects of macroeconomic conditions on the substitution between formal and informal care,

we utilize the regional panel dimension.

3.2 Outcome variables

Prices of Inpatient Long-Term Care: Our primary outcome variables are the daily

prices of inpatient care in nursing homes. The dataset includes information on care prices

for the three impairment degrees, as well as prices for accommodation and meals. All prices

are measured as the daily cost per person.13 Summary statistics for these price variables

are presented in Panel A of Table 1. On average, the daily care price for impairment degree

1 is approximately e46. This increases with the level of impairment, reaching around e60

for degree 2 and e74 for degree 3. The average daily price for accommodation and meals

is approximately e20.

Employment and Working Hours: The data include information on the total number

of employees per facility, broken down by full-time, part-time, and marginal employment.

Based on this, we construct the total number of weekly working hours for each facility

by multiplying the number of full-time employees by 38 hours, part-time employees by

20 hours, and marginally employed workers by 10 hours per week.14 We also distinguish

between different occupational roles, including qualified nurses, nursing assistants, non-

nursing medical staff (e.g., occupational therapists), and other staff (e.g., housekeeping

employees).15 Panel B of Table 1 presents a summary of staffing variables. Around 50% of

employees in nursing homes hold a nursing or nursing assistant qualification. The share is

10In North Rhine-Westphalia, facility identifiers changed between the 2011 and 2013 waves. Since our
empirical strategy relies on facility fixed effects (see Section 4), we assess the robustness of our results to
this discontinuity. As discussed in Section 5.1, the findings remain unchanged when this state is included.

11We exclude individuals residing outside of Germany.
12While Germany had 401 districts in 2017, administrative reforms and confidentiality regulations led to

the merging of some district data over time. As a result, we work with 383 consistent region-level units
(“constructed” districts) per year.

13As noted in Section 2, we focus exclusively on prices for permanent care, excluding temporary and
day/night care services. Permanent care accounts for the vast majority of inpatient long-term care cases (over
90% in the estimation sample). Furthermore, we do not observe the investment-related price component
paid by care recipients, which typically represents approximately 20% of co-payments.

14Thirty-eight hours is a standard full-time workweek for nurses in Germany (Bispinck et al., 2021).
15Qualified nurses hold a formal nursing degree (Pflegefachkraft or equivalent), while nursing assistants

have an aide degree (Pflegehilfskraft or equivalent).
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higher among ambulatory care providers (approximately 70%), reflecting a lower proportion

of non-medical staff in those settings.

Quality of Care: To approximate care quality, we relate the total number of weekly

working hours to the number of recipients and beds. As an alternative measure, we divide

the number of full-time employees by the number of recipients and beds. These quality

indicators are summarized in Panel C of Table 1. On average, nursing homes offer 24

weekly working hours per recipient (21 per bed), and have 0.31 full-time employees per

resident (0.26 per bed).

Recipients of Formal Care: The data distinguish between care recipients in nursing

homes and those receiving ambulatory care, and also include information on the degree of

impairment. This is important, as macroeconomic conditions may influence elderly health

status (Mommaerts and Truskinovsky, 2020; Costa-Font et al., 2016), thereby affecting the

composition of care recipients. Moreover, patients with more severe impairments require

more intensive care and greater staff time. Outcome variables are summarized in Panels D

and E of Table 1. On average, nursing homes serve 70 recipients, while ambulatory care

providers serve 47. The share of recipients with impairment degree 1 is higher in ambulatory

care (about 55%) than in nursing homes (about 37%). Conversely, shares of degree 2 and

3 recipients are higher in nursing homes (41% and 21%, respectively) than in ambulatory

care (34% and 11%).16

Recipients of Informal Care: In our analysis, we also focus on individuals who receive

cash benefits–i.e., informal care recipients–to examine the substitution between formal and

informal care. The data allow us to distinguish between the three degrees of impairment,

enabling us to explore substitution patterns by severity level. Previous literature suggests

that informal and formal care may act as substitutes for recipients requiring assistance

with activities of daily living, while informal care is typically complementary to skilled or

technical nursing tasks, which are more relevant for individuals with greater impairment

(e.g., Van Houtven and Norton, 2004; Sun et al., 2019).

For our regional-level analysis, we calculate the share of cash beneficiaries among the popu-

lation aged 65 and older. Specifically, we aggregate the number of cash beneficiaries within

district-year cells, separated by degree of impairment and by inclusion of food and accom-

modation. To account for differences in population size, we divide this aggregate by the

district-year population aged 65 or older, then multiply by 100. This population group

serves as our reference category.17 Summary statistics on informal care utilization are re-

ported in Table 2. On average, 8.69% of the population aged 65 or older receives cash

benefits. The majority of these individuals (61%) have long-term care degree 1, consistent

16The shares in nursing homes do not sum to 100%, as some facilities also accommodate patients with
Pflegestufe 0. Data for this group (approximately 2% of recipients) are only available for 2013 and 2015 and
are excluded from the analysis.

17As a robustness check, we construct similar outcome variables using recipients of formal long-term
care—both in nursing homes and through ambulatory providers—instead of cash beneficiaries (see Section
5.2).
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Table 1: Descriptive statistics on nursing homes and ambulatory care services, 2005 – 2015

Variable Mean Share in total

A: Prices for permanent care in nursing homes, per day and person1

Price degree 1 46.07 -
Price degree 2 60.20 -
Price degree 3 75.17 -
Price accommodation + meals 20.55 -

B: Staffing in nursing homes1

Total employment 59.75 100%3

Full-time employment 19.58 33%
Part-time employment 30.08 50%
Marginal employment 5.54 9%
Weekly working hours 1501.87 -
Nurses 20.84 35%
Aides 9.00 15%
Non-nursing degree 1.38 2%
Other degree 28.52 48%

C: Proxies for quality of care in nursing homes1

Hours-to-recipient ratio 23.84 -
Hours-to-bed-ratio 20.65 -
Full-time-to-recipient ratio 0.31 -
Full-time-to-bed ratio 0.26 -

D: Recipients of formal care in nursing homes1

Care recipients 70.45 100%4

Degree 1 recipients 26.11 37%
Degree 2 recipients 28.90 41%
Degree 3 recipients 14.11 20%

E: Recipients of formal care by ambulatory care services2

Care recipients 46.84 100%
Degree 1 recipients 25.96 55%
Degree 2 recipients 15.67 34%
Degree 3 recipients 5.21 11%

Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), own calculations.
1 N = 62, 337 from 14,500 nursing homes.
2 N = 72, 908 from 19,194 ambulatory care services.
3 The percentages of full-time, part-time, and marginal employment do not sum
to 100% because other types of employment, such as trainees or interns, are not
included.

4 The percentages of care degree 1 to 3 recipients do not add up to 100% because
some nursing homes have patients with Pflegegrad 0 or with undetermined degrees
of impairment.
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Table 2: Share of cash benefit recipients across districts, 2005 – 2015

Variable Mean2 Share in total

Share of cash benefit recipients in population 65 years or older, in percent1

Cash beneficiaries 8.69 100%
Cash beneficiaries degree 1 5.28 61%
Cash beneficiaries degree 2 2.64 30%
Cash beneficiaries degree 3 0.77 9%

Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), own calculations.
1 N = 2, 298 German districts.
2 Means are weighted by district population.

with the idea that informal and formal care are more likely to function as substitutes at

lower impairment levels.

3.3 Macroeconomic Conditions

All measures of macroeconomic conditions are sourced from INKAR data covering the

years 2005 to 2015 (INKAR, 2020). Consistent with prior research, we use the district-level

annual unemployment rate as a proxy for macroeconomic conditions (e.g., Konetzka et al.,

2018; Mommaerts and Truskinovsky, 2020; Baughman and Hurdelbrink, 2020; Hanaoka,

2019; Huang and Bowblis, 2019; Stevens et al., 2015).

The unemployment rate varies substantially across districts and over time. Figure 1 plots

the mean and standard deviation of regional unemployment rates between 2005 and 2015.

The solid line represents the unweighted average unemployment rate across all districts in

each year, ranging from 11.7% in 2005 to 6.4% in 2015. The dashed lines show the yearly

average plus or minus one standard deviation, while the dotted line denotes the overall

average unemployment rate (8.1%) across all district-year observations.

To illustrate regional variation, Figure 2 presents the unemployment rate across all German

districts in 2011. The map highlights a higher unemployment rate in East Germany com-

pared to West Germany, with further heterogeneity within both regions. Figure 3 shows

the percentage change in unemployment between 2005 and 2015. While all districts expe-

rienced a decline over this period, the relative reduction was more pronounced in East and

Southeastern Germany than in Western districts.

Together, these figures demonstrate substantial variation in unemployment rates both over

time and across districts–variation that we leverage in our identification strategy, detailed

in Section 4.

3.4 Control variables

In our econometric analysis, we control for the demographic structure since macroeconomic

conditions may be associated with long-term care outcomes through changes in the pop-

ulation’s demography (Mommaerts and Truskinovsky, 2020). In particular, we control for
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Figure 1: Mean district unemployment rate in percent over time

Source: INKAR, 2020, own calculations.
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Figure 3: Percentage change in district unemployment rates between 2005 and 2015

Source: INKAR, 2020, own calculations.

the share in the population that is < 6, 6 – 17, 18 – 24, 25 – 29, and ≥ 65 years old

(following e.g., Konetzka et al., 2018; Stevens et al., 2015; Miller et al., 2009; Mommaerts

and Truskinovsky, 2020).

We include further covariates in the robustness analysis in Chapter 5: the population density

(see Huang and Bowblis, 2019), the share of women in the population (see Gerdtham and

Ruhm, 2006; Lin, 2009), and the share of foreigners in the population (see Antwi and

Bowblis, 2018; Miller et al., 2009; Baughman and Hurdelbrink, 2020; Stevens et al., 2015).

4 Empirical approach

To identify the effect of the local unemployment rate on the price for long-term care, we

apply a longitudinal nursing home fixed-effects estimation strategy following Konetzka et

al., 2018. We exploit the variation in the local unemployment rate across districts and over

time to identify the causal effect of the unemployment rate on prices. In more detail, we

estimate the following reduced-form ordinary least squares regression:

Yirt = βUrt + τt + γi + δXrt + ϵirt (1)

where Yirt is the price for long-term care in facility i in district r and year t. Urt is the local

unemployment rate in percent. We follow the literature and control for time (year) fixed
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effects τt and facility fixed effects γi.
18 Facility fixed effects account for any time-invariant

observable and unobservable factors that are related to the outcome variable. These facility

fixed effects also subsume district fixed effects.19 Furthermore, any macroeconomic shocks

to long-term care prices that affect all facilities uniformly are controlled for by year fixed

effects. We additionally control for regional demographic information (share of age groups

in the population) that change over time within districts and could affect both changes in

unemployment and long-term care (Xrt, see Section 3.4 for details). We thus exploit differ-

ential variation in the regional unemployment over time and relate this to changes in the

outcome variables. Therefore, identification relies on the extent to which time trends in the

unemployment rate vary across districts, as well as the corresponding within-facility varia-

tion in price outcomes (Konetzka et al., 2018). ϵirt denotes idiosyncratic errors. Standard

errors are clustered at the regional level to account for correlation of error terms between

facilities.

In order to test the robustness of our baseline results, we run several alternative specifica-

tions with additional covariates, state-specific time trends, or state-year fixed effects. These

approaches control for more unobserved time-varying heterogeneity across district, however,

they also absorb more variation of the unemployment rate (Costa-Font et al., 2016).

To study the effects on informal care, we adjust Equation 1 and focus on outcomes at the

regional level Yrt while accounting for district (γr) and year (τt) fixed effects.

5 Results

We begin by presenting our findings on the effect of the regional unemployment rate on

prices of long-term care in nursing homes (Section 5.1). As discussed above, prices are likely

influenced by multiple factors simultaneously, including staffing levels, labor costs, and the

resulting quality of care. In addition, the demand for nursing home care—and potential

substitution toward ambulatory formal care or informal home care during recessions—may

affect the cost structure of nursing homes, thereby impacting long-term care prices. We

examine these different mechanisms in Section 5.2.

5.1 Effects on prices of formal long-term care

Table 3 presents the main price effects. In addition to the coefficient of interest (β̂ from

Equation 1), we report average prices and the relative price effect in percent, i.e., the

percentage ratio between the coefficient and the mean price. The price effects are shown

separately by care degree and for accommodation and meals. All specifications include

facility and year fixed effects as well as regional demographic covariates.

18See, for instance, Konetzka et al., 2018; Costa-Font et al., 2016; Baughman and Hurdelbrink, 2020;
Stevens et al., 2015; Mommaerts and Truskinovsky, 2020.

19Schmitz and Stroka-Wetsch, 2020 show that geographical proximity is one of the central factors in
choosing a LTC facility. Thus regional mobility is unlikely.
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Table 3: Effect of a one percentage point increase in unemployment rate on prices of
permanent long-term care in German nursing homes, 2005-2015

(1) (2) (3) (4)
degree 1 degree 2 degree 3 acc. + meals

Unemployment rate 0.371*** 0.485*** 0.597*** 0.129***
(0.101) (0.117) (0.126) (0.041)

Observations 62,337 62,337 62,337 62,337
Number of facilities 14,500 14,500 14,500 14,500

Mean dependent variable 46.07 60.20 75.17 20.55
Relative estimate (in %) 0.81 0.81 0.79 0.63

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020, own
calculations.

2 Note: Dependent variables are the prices of permanent long-term care in nursing homes,
separated by care degree and accommodation and meal prices. Prices are reported per
person per day, in euros. Each column represents a separate regression. All regressions
include fixed effects for facilities and years, as well as demographic covariates, including
the share of residents in the following age groups: under 6, 6 - 17, 18 - 24, 25 - 29,
and 65 or older. Standard errors in parentheses are clustered at the district level, ***
p<0.01, ** p<0.05, * p<0.1.

The results reveal a clear pattern: an increase in the unemployment rate raises the prices

for all care levels and for accommodation and meals. Specifically, a one percentage point

increase in the unemployment rate raises the daily price of care degree 1 by e0.37 (0.81

percent), the price of degree 2 by e0.49 (0.81 percent), and the price of care degree 3 by

e0.60 (0.79 percent). The daily price for accommodation and meals (Column 4) increases

by e0.13 (0.63 percent). All estimated coefficients are statistically significant at the one

percent level. Although the absolute and relative price effects are modest, this finding is

significant and noteworthy, especially given the highly regulated nature of long-term care

prices in Germany, as discussed in Section 2.

To test the robustness of our main specification, we run several alternative specifications of

Equation 1. The results, separated by the type of prices, are displayed in Tables A1 to A4

in the Appendix. The first column shows the baseline results from Table 3.

As a first robustness check, we include additional control variables (population density,

share of women, and share of foreigners, as detailed in Section 3.4) along with the regional

demographic covariates from the baseline specification. In an alternative specification in

Column 3, we replace year fixed effects with state-specific linear time trends. In Column

4, we use state-year fixed effects instead of year fixed effects. All specifications exhibit

the same pattern. The point estimates in Column 4 are lower than those in the main

specification, but these differences are not statistically significant. This suggests that our

baseline findings from Table 3 are robust to alternative econometric specifications, which

also account for potential unobserved time-varying heterogeneity across districts.

Next, we test whether excluding the state of North Rhine-Westphalia (see Sections 2.1

and 3.1) changes our results (column 5). The results remain consistent with the baseline
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specification in column 1 for all types of prices, indicating that the estimation is robust to

the exclusion of this state.

Finally, we use a balanced panel of long-term care facilities to test whether our results are

driven by changes in the supply of nursing homes (column 6). 20 Again, the findings closely

align with those from our baseline specification, indicating that the results are robust to

the sample of facilities.

Additionally, we investigate whether price effects differ across periods with varying economic

conditions. To do so, we divide the estimation sample into two intervals with distinct

economic contexts: 2005–2009 and 2011–2015, each covering three years. We estimate the

main specification (as presented in Table 3) for these sub-periods and report the results in

Table A5 in the Appendix. The findings reveal similar price effects in both periods, but

statistical significance is observed only in the first period (2005–2009). This is attributed

to the substantially greater within-district variation in the unemployment rate during the

initial period compared to the second (see Figure 1).

Next, we explore whether the price effects differ by relevant characteristics of nursing homes.

Prior literature suggests that larger nursing homes respond more strongly to macroeconomic

conditions in terms of revenues and staffing decisions (Konetzka et al., 2018). Therefore,

we estimate the price effects separately for larger facilities—defined as those with staffing

levels above the median—and for smaller facilities (see Tables A6 to A9 in the Appendix,

Columns 1 and 2). As expected, the effects are larger in both absolute and relative terms

for large nursing homes.

We also split the sample by population density to examine heterogeneity between rural and

urban areas (Columns 3 and 4). In regions with higher population density, the price effects

are slightly stronger than in less densely populated regions, both in absolute and relative

terms. However, these differences are statistically significant only for the price of food and

accommodation.

Finally, prior literature has documented stronger effects of macroeconomic conditions on

staffing levels and revenues for profit-oriented nursing homes compared to non-profit facil-

ities in the U.S. context (Konetzka et al., 2018). To test for similar patterns in Germany,

we estimate the baseline specification separately for private, non-profit, and public nursing

homes (Tables A10 to A14 in the Appendix). The results show that the coefficients for

non-profit nursing homes are larger than those for private facilities, both in absolute and

relative terms—particularly for low-impairment care and for food and accommodation. By

contrast, we find considerably smaller and statistically insignificant price effects for public

nursing homes.21

20Additional regression estimates show that the number of nursing homes within districts is unaffected by
the unemployment rate, suggesting that there is no change in the supply of nursing homes over the business
cycle (results available upon request).

21These non-significant effects may also be attributable to the much smaller sample size for public facilities.
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Table 4: Effect of a one percentage point increase in unemployment rate on employment
and working hours in German nursing homes, 2005-2015

(1) (2) (3) (4) (5)
total full-time part-time marginal hours/week

Unemployment rate -0.0857 0.0399 -0.222** 0.0615 -4.367
(0.129) (0.0761) (0.102) (0.0429) (3.309)

Observations 62,337 62,337 62,337 62,337 62,337
Number of facilities 14,500 14,500 14,500 14,500 14,500

Mean dependent variable 59.75 19.58 30.08 5.54 1501.87
Relative estimate (in %) -0.14 0.20 -0.74 1.11 0.29

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020, own calculations.
2 Note: Dependent variables are total staffing levels in German nursing homes, separated by type
of employment (full-time, part-time, marginal), and weekly working hours available to a facility,
where full-time employment = 38h / week, part-time employment = 20h / week, marginal em-
ployment = 10h / week. The table displays the coefficients of the percentage unemployment rate,
respectively. Each column is a separate regression. All regressions include fixed effects for facilities
and years, as well as demographic covariates, including the share of residents in the following age
groups: under 6, 6 - 17, 18 - 24, 25 - 29, and 65 or older. Standard errors in parentheses are
clustered at the district level, *** p<0.01, ** p<0.05, * p<0.1.

5.2 Potential mechanisms

In the following, we explore potential mechanisms that may explain the observed positive

price effects. For these analyses, we use the same specification as for the price effects

(Specification 1), but with different outcome variables.

5.2.1 Employment and Working Hours in Nursing Homes

One possible explanation for rising prices during periods of high unemployment is that

staffing levels and working hours in the nursing sector increase during recessions, lead-

ing to higher labor costs. As noted above, several studies document a positive relationship

between the unemployment rate and staffing levels in the long-term care sector (e.g., Baugh-

man, 2018; Stevens et al., 2015), while others find no significant overall effect on nursing

employment (Konetzka et al., 2018).

In our data, we do not find a significant effect of unemployment on employment or staffing

levels in nursing homes (Table 4). The effect on the extensive margin (Column 1) is small

and statistically insignificant. When separating employment by working hour categories, the

evidence is mixed. While there are no significant effects on full-time (Column 2) or marginal

employment (Column 4), we find that part-time employment significantly decreases as

unemployment rises (Column 3). However, these offsetting changes result in no significant

overall effect on total weekly working hours (Column 5).

To analyze whether the estimated price effects are driven by changes in the composition of

workers (Konetzka et al., 2018), we disaggregate the analysis by the occupational degree of

employees (Table 5). We find a negative effect of the unemployment rate only for employees

with a non-nursing degree: a one percentage point increase in the unemployment rate
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Table 5: Effect of a one percentage point increase in unemployment rate on staffing in
German nursing homes, by degree, 2005-2015

(1) (2) (3) (4)
nurse aide non-nursing degree other degree

Unemployment rate 0.0440 -0.00337 -0.0302* -0.0961
(0.0636) (0.0720) (0.0162) (0.113)

Observations 62,337 62,337 62,337 62,337
Number of facilities 14,500 14,500 14,500 14,500

Mean dependent variable 20.84 9.00 1.38 28.52
Relative estimate (in %) 0.21 -0.03 -2.17 -0.34

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020, own calculations.
2 Note: Dependent variables are total staffing levels in German nursing homes, separated by em-
ployee qualification. “Nurse” refers to Pflegefachkraft or equivalent, “aide” to Pflegehilfskraft or
equivalent, “non-nursing degree” to occupational therapists or similar roles, and “other” to house-
keeping or comparable positions. The table displays the coefficients for the unemployment rate
(in percentage points). Each column represents a separate regression. All regressions include fixed
effects for facilities and years, as well as demographic covariates, including the share of residents
in the following age groups: under 6, 6 - 17, 18 - 24, 25 - 29, and 65 or older. Standard errors in
parentheses are clustered at the district level, *** p<0.01, ** p<0.05, * p<0.1.

reduces this group by about 2%. This finding aligns with (Stevens et al., 2015), who

shows that non-nursing workers are more sensitive to fluctuations in the unemployment

rate. However, since this group is relatively small (on average, 1.38 out of 20.84 workers),

this marginally significant effect has limited practical implications for overall staffing levels

(Table 4).

An alternative channel for higher labor costs during economic downturns is a potential

increase in wages of long-term care workers. If wages increase during economic downturns,

as documented by Konetzka et al., 2018 for the U.S. context, labor costs may rise, even if

staffing levels remain unchanged. Unfortunately, with the data used in this analysis, we do

not observe the wages of nurses in formal long-term care. However, given that wages in the

German long-term care sector are relatively rigid and heavily regulated (see Section 2.2),

we argue that rising wages are not the primary driver of the estimated price effects.

5.2.2 Quality of care

Another potential mechanism behind rising prices in times of higher unemployment is an

increase in the quality of care (Antwi and Bowblis, 2018; Huang and Bowblis, 2019). In our

data, we have no direct measures of care quality. Therefore, we rely on proxies for quality,

namely the hours-to-recipient and hours-to-bed ratios, as well as the full-time employees-to-

recipients or to-beds ratio. Our empirical results do not support this hypothesis (Table 6).

We find no significant effect of the unemployment rate on the hours-to-recipient and hours-

to-bed ratios (Columns 1 and 2). Similar results emerge when we use the ratio of full-

time employees to recipients or to beds: while the coefficients are positive, they are not

statistically significant. Thus, we conclude that improvements in staffing-related quality of
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Table 6: Effect of a one percentage point increase in unemployment rate on proxies for
quality of long-term care in German nursing homes, 2005-2015

(1) (2) (3) (4)
Hours-to- Hours-to- Full-time-to- Full-time-to-

recipient ratio bed ratio recipient ratio bed ratio

Unemployment rate 0.101 0.0562 0.00257 0.00162
(0.0870) (0.0846) (0.00179) (0.00157)

Observations 62,337 62,337 62,337 62,337
Number of facilities 14,500 14,500 14,500 14,500

Mean dependent variable 23.84 20.65 0.31 0.26
Relative estimate (in %) 0.42 0.27 0.65 0.38

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020, own calculations.
2 Note: Dependent variables are proxies for the quality of long-term care in German nursing homes.
Hours-to-recipient ratio = number of weekly working hours / number of recipients, where full-time
employment = 38h per week, part-time employment = 20h per week, marginal employment = 10h
per week, other employment is not included. Hours-to-bed ratio = number of weekly working hours /
number of beds. Full-time-to-recipient ratio = number of full-time employees / number of recipients.
Full-time-to-bed ratio = number of full-time employees / number of beds. The table displays the
coefficients of the percentage unemployment rate, respectively. Each column is a separate regression.
All regressions include fixed effects for facilities and years, as well as demographic covariates, including
the share of residents in the following age groups: under 6, 6 - 17, 18 - 24, 25 - 29, and 65 or older.
Standard errors in parentheses are clustered at the district level, *** p<0.01, ** p<0.05, * p<0.1.

care in nursing homes do not explain the observed increase in prices.22

5.2.3 Composition and substitution

We next investigate whether changes in the composition of patients in nursing homes may

account for the observed price effects. Table 7 presents the impact of unemployment on

patient composition. While the overall number of recipients of long-term care in nursing

homes does not significantly change, we observe a shift in composition: the number of

patients with care degrees 1 and 2 decreases (Columns 1 and 2), while the number of

patients with care degree 3 significantly increases as unemployment rises. This suggests

that during times of higher unemployment, nursing homes care for relatively more patients

with intensive care needs.

One possible explanation, supported by the literature (Mommaerts and Truskinovsky, 2020;

Costa-Font et al., 2016), is that the health status of nursing home residents worsens during

economic downturns. While our data does not allow for a direct test of this hypothesis,

another likely explanation is substitution: when unemployment rises, families may opt for

a combination of informal and ambulatory home care for patients with lower care needs.

The literature documents an increase in the supply of informal care during economic down-

turns—particularly from adult children—due to reduced opportunity costs for caregivers

(Baughman and Hurdelbrink, 2018; Baughman and Hurdelbrink, 2020; Costa-Font et al.,

2016; Mommaerts and Truskinovsky, 2020). This could shift less severe cases away from in-

22Our proxies capture only certain aspects of quality. Thus, the results of the empirical test should be
interpreted with caution, and we cannot rule out the possibility that other aspects of quality may change.
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Table 7: Effect of a one percentage point increase in unemployment rate on recipients of
long-term care in German nursing homes, 2005-2015

(1) (2) (3) (4)
total degree 1 degree 2 degree 3

Unemployment rate -0.106 -0.163 -0.207** 0.269**
(0.149) (0.101) (0.0863) (0.104)

Observations 62,337 62,337 62,337 62,337
Number of facilities 14,500 14,500 14,500 14,500

Mean dependent variable 70.45 26.11 28.9 14.44
Relative estimate (in %) -0.14 -0.61 -0.69 1.86

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020,
own calculations.

2 Note: Dependent variables are the number of recipients receiving formal care
in nursing homes, separated by degree of impairment. The table reports the
coefficients on the unemployment rate (in percentage points). Each column
represents a separate regression. All regressions include facility and year fixed
effects, as well as demographic covariates: share of residents aged under 6, 6–17,
18–24, 25–29, and 65 or older. Standard errors in parentheses are clustered at
the district level, *** p<0.01, ** p<0.05, * p<0.1.

stitutional care toward home-based alternatives. We explore this substitution more closely

in the following.23

Tables 8 and 9 confirm that overall long-term care provision increases when unemployment

rises, across all care levels. This suggests not only a general increase in demand but also

a substitution effect: recipients with lower care needs (degrees 1 and 2) increasingly turn

to ambulatory or informal care rather than institutional care. More specifically, we find

significant positive effects for care degrees 2 and 3 in ambulatory care (Table 8). The

effect is even more pronounced in informal care. Using regional data, we estimate the

effect of unemployment on the share of individuals aged 65 or older receiving informal care.

Unemployment significantly increases informal care provision across all care levels. While

the absolute effect is strongest for lower degrees, the relative effect is largest for care degree

3 due to its initially low incidence. With our data, it is not possible to analyze why a

high unemployment rate increases the provision of informal care. However, there are two

potential explanations. First, individuals who are not working may have more time available

to provide informal care (Fischer et al., 2022). Second, unemployment reduces financial

resources, making the cash benefits provided by long-term care insurance for informal care

relatively more attractive and thereby potentially increasing the incentive to provide such

care.

23We note that frictions make transitions between formal and informal care difficult. In principle, it is
possible to leave a nursing home and arrange for care at home. However, due to staffing shortages, an
immediate transition is often not feasible. In many regions, ambulatory care providers have waiting lists
and may not accept new care recipients right away. Additionally, the home may need to be adapted to meet
the specific needs of the person requiring care (e.g., to ensure accessibility for individuals with disabilities).
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Table 8: Effect of a one percentage point increase in unemployment rate on recipients of
long-term care by German ambulatory care providers, 2005-2015

(1) (2) (3) (4)
total degree 1 degree 2 degree 3

Unemployment rate 0.406 0.112 0.179** 0.116***
(0.255) (0.163) (0.0858) (0.0374)

Observations 72,908 72,908 72,908 72,908
Number of facilities 19,194 19,194 19,194 19,194

Mean dependent variable 46.84 25.96 15.67 5.21
Relative estimate (in %) 0.87 0.43 1.14 2.23

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020,
own calculations.

2 Note: Dependent variables are recipients with formal care by ambulatory care
services, separated by degree of impairment. The table displays the coefficients
of the percentage unemployment rate, respectively. Each column is a separate
regression. All regressions include fixed effects for facilities and years, as well
as demographic covariates, including the share of residents in the following age
groups: under 6, 6 - 17, 18 - 24, 25 - 29, and 65 or older. Standard errors in
parentheses are clustered at the district level, *** p<0.01, ** p<0.05, * p<0.1.

Table 9: Effect of a one percentage point increase in unemployment rate on percentage
share of cash beneficiaries in population 65 years or older, 2005-2015

(1) (2) (3) (4)
total degree 1 degree 2 degree 3

Unemployment rate 0.329*** 0.156** 0.127*** 0.0464***
(0.117) (0.0741) (0.0350) (0.00970)

Observations 2,298 2,298 2,298 2,298
Number of districts 383 383 383 383

Mean dependent variable 8.69 5.28 2.64 0.77
Relative estimate (in %) 3.79 2.95 4.81 6.00

1 Source: Pflegestatistik 2005 - 2015 (FDZ, 2021), Destatis, 2021, INKAR, 2020, own
calculations.

2 Note: Dependent variables are the shares of recipients of cash benefits in the popu-
lation aged 65 years or older, separated by degree of impairment. The table displays
the coefficients of the percentage unemployment rate, respectively. Each column is
a separate regression including district-population weights. All regressions include
fixed effects for facilities and years, as well as demographic covariates, including the
share of residents in the following age groups: under 6, 6 - 17, 18 - 24, 25 - 29, and
65 or older. Standard errors in parentheses are clustered at the district level, ***
p<0.01, ** p<0.05, * p<0.1.
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6 Conclusion

In this study, we analyze how macroeconomic conditions affect the prices of institutional

long-term care in Germany. In addition, we provide empirical evidence on the mechanisms

behind the observed price effects and quantify the contribution of potential channels, in-

cluding employment and working hours of care workers, quality of care, the composition of

care recipients, and substitution between formal and informal care.

We use high-quality administrative data covering the full universe of long-term care providers

and recipients in Germany. Applying a fixed effects panel regression approach and leverag-

ing variation in the unemployment rate across districts and over time, we find that higher

unemployment increases prices for permanent long-term care as well as for accommodation

and meals in nursing homes. Specifically, a one percentage point increase in the unemploy-

ment rate raises long-term care service prices by approximately one percent, while the price

for accommodation and meals increases by around 0.6 percent. Given the strong regulation

of long-term care prices in Germany, this finding is notable, as it suggests that nursing

homes adjust prices in response to macroeconomic conditions.

Regarding potential mechanisms, we find no evidence that employment, working hours,

or the quality of care in nursing homes respond to changes in the unemployment rate.

Instead, our results indicate that the price increase is driven by a shift in the composition

of patients: when unemployment rises, the number of residents with low levels of impairment

decreases, while the number of residents requiring more labor-intensive care increases. This

shift appears to be partially explained by substitution away from institutional care toward

formal ambulatory care and informal home care for individuals with lower care needs.
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