
International  Journal  of

Environmental Research

and Public Health

Article

Main Factors Determining the Economic Production Sustained
by Public Long-Term Care Spending in Spain

Fernando Bermejo * , Raúl del Pozo and Pablo Moya

����������
�������

Citation: Bermejo, F.; del Pozo, R.;

Moya, P. Main Factors Determining

the Economic Production Sustained

by Public Long-Term Care Spending

in Spain. Int. J. Environ. Res. Public

Health 2021, 18, 9199. https://

doi.org/10.3390/ijerph18179199

Academic Editor: Paul B. Tchounwou

Received: 23 July 2021

Accepted: 28 August 2021

Published: 31 August 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

School of Social Sciences, Castilla-La Mancha University (UCLM), 16071 Cuenca, Spain;
Raul.delPozo@uclm.es (R.d.P.); Pablo.Moya@uclm.es (P.M.)
* Correspondence: Fernando.Bermejo@uclm.es

Abstract: Policy reforms of 2012 introduced in Spain a set of austerity measures to emerge from
the 2008 global recession. However, attaining the sustainability of the long-term care (LTC) system
by reducing public spending overlooks the drawbacks of a lower demand to meet dependency
needs. In this context, this study is intended to provide a deeper insight into the economic factors
affecting the shifts in the industrial output sustained by LTC spending before and after the austerity
measures adopted in 2012. To accomplish this, we first apply a model based on the Input-Output
methodology to quantify the output arisen from the consumption demand to meet the dependency
needs covered by LTC spending in 2009, 2012 and 2015. Using the results of this model, we carry out
a Structural Decomposition Analysis to explore the main drivers of change in the Spanish economic
production for 2009–2012 and 2012–2015. The findings reveal that LTC demand factors have proven
more relevant than technology factors in increasing production for the two periods considered. Such
findings might guide political decision-making on the management of the LTC system in Spain,
showing that public LTC spending does not merely contribute to the welfare of dependents, but also
may boost economic production.

Keywords: long-term care; public spending; economic crisis; structural analysis

1. Introduction
1.1. Background and Review of the Literature

The demand for long-term care (LTC, onwards) services is becoming increasingly
relevant in Spain, where 2.6% of the total population is dependent (1.2 million individ-
uals according to the Economic and Social Council of Spain [1]); seven out of every ten
dependents are over the age of 65, and more than half are beyond the age of 80 [2]. To
face this challenge, Act 39/2006 of 14th December on Promotion of Personal Autonomy
and Assistance for Persons in a Situation of Dependency [3] (known as the Dependency
Act, henceforth DA) was passed in 2006. The DA began to be applied during the most
outstanding prosperity phase of the Spanish economy, but soon experienced the budgetary
constraints imposed by the outbreak of the 2008 global financial crisis. Thus, the fiscal
consolidation program implemented by 2010 introduced minor amendments in the LTC
system affecting the retroactivity of benefits and the assessment periods [4]. Nevertheless,
the persistence of severe fiscal imbalances forced the implementation of two structural
reforms in 2012 [5,6]. The following measures were introduced: the maximum amount
allocated to cash benefits by the DA was reduced; the intensities of service provision
decreased; the effective start-up of allowances for potential beneficiaries with moderate
or lesser dependency levels was postponed for three years. In addition, the assignment
of the co-payment to be faced by dependents rose up to funding more than 50% of the
LTC costs. Such measures were aligned with the mainstream positions holding that larger
public spending would cause a budgetary deficit that should be assumed by the Adminis-
tration, which would curb economic growth by increasing public debt beyond a reasonable
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limit [7]. While introducing this new regulation on co-payment was intended to reduce
public deficit [8,9], it has subsequently proven to cause a significant impoverishing effect,
increasing the probability of impoverishment in the population affected by 18.9% [10].

However, the adoption of previous measures ignores essential aspects as regards the
adequacy of the Spanish LTC system. According to Stiglitz [11], the expenditure on social
protection schemes during economic downswings should automatically go up, helping
to stabilize the economy. In a broad sense, if governments cut social protection plans,
the flow of income to beneficiaries decreases, and so does the stabilizing effects of their
spending [12]. For the case of this study, cutbacks in the LTC system in Spain would reveal
the adverse consequences that a lower demand to meet the dependency needs may cause
on the production level of the Spanish economy. Given that LTC spending is very much
concentrated in health and social work activities, its contribution should not be merely
assessed by the undeniable welfare benefits that it produces, but also because the demand
to meet dependency needs helps to boost local and inter-industry production, sustaining
jobs and creating income in the Spanish economy.

In light of the above, it seems necessary to gain more insight into the factors affecting
LTC spending and its potential economic return. This becomes particularly relevant in
a period of major transition from a sharp cutback in social benefits due to the economic
collapse of 2009 to the system stabilization in 2015 through the strengthening of measures
adopted in 2012.

The literature on LTC public spending is mostly focused on financing aspects or
on future spending projections [13–16]. We also found studies reporting the impact of
the LTC system on job creation nationwide [17] and at the Spanish regional level [18].
The LTC system in Spain initially reported a macroeconomic impact of 262,735 new jobs
for an economic scenario in 2010, 190,000 induced jobs and the potential incorporation
of 115,000 workers from the informal care sector [19]. These results were contrasted
by two studies. The first one focused on the economic effect of the National System of
Dependence implementation and its capacity for job creation [20]. This study estimated
the impact caused by current spending and investment in construction, considering both
public initiative and 50% public/private initiative. The results were obtained by using
the Input-Output (IO) framework (174,464 jobs), the Hermin model (169,855 jobs) and
microeconomic methodology (160,314 jobs). The second study reduced the employment
forecasts to 154,523 jobs by also using IO analysis and the Hermin model [21] with an
annual average of 137,000 jobs between 2007 and 2011, which led to a fiscal return of 27%
via taxes and payroll contributions.

As previously mentioned, the 2008 financial crisis caused two structural reforms that
were implemented in 2012, introducing austerity measures that affected the LTC system.
Recent studies have analyzed how those modifications impacted production derived from
LTC spending in the Spanish economy in terms of job creation [22], considering fiscal
return [23], and from an industry-wide view [24] by using IO methodology. Initially de-
veloped by Leontief as a tool in interindustry analysis [25], IO models allow researchers
to analyze the effects produced in the industrial activity by exogenous changes of final
demand and by the exchanges of commodities between economic sectors. The advantage
of using these models in quantifying shifts in economic production and capturing spillover
effects in the economy makes them a suitable tool for economic impact evaluation in differ-
ent fields of research as environmental analysis [26–32], income distribution effects [33–37],
Tourism activities [38–42], socio-economic and demographic changes [43–47], household
consumption [48–52] or health systems [53,54]. Furthermore, IO models entail the prelimi-
nary methodology to apply Structural Decomposition Analysis (SDA). This technique has
been extensively used to explore the main factors responsible for changes in the variable of
interest [55–65]. No study, however, has been conducted using SDA on LTC spending.
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1.2. Purpose of the Research

This study aims at contributing to the debate about the effectiveness of health and
social work activities in two fundamental ways: (i) by providing empirical evidence of the
positive effect that the LTC financed by public funds causes on the economic production in
Spain; and (ii) by identifying the main economic factors determining the evolution of the
production arisen from LTC. With this purpose, we assess the production arisen from the
consumption demand to meet the dependency needs that are funded with LTC spending
by using a model based on IO methodology for years 2009, 2012 and 2015. Furthermore,
we explore the main drivers of change in the level of production resulting from this IO
model to gain a better understanding of the economic impact of LTC spending during
these periods. To accomplish this, a SDA has been applied for 2009–2012 and 2012–2015.

To our knowledge, this is the first study using the SDA methodology to shed light on
the main drivers of the increase in production derived from public LTC spending. Our
results contribute to understanding the impact of LTC public spending on the Spanish
economic structure after the global financial crisis. In considering specific years 2009,
2012 and 2015, we analyze the effect of the changes in the LTC system derived from the
reforms of 2012, when the global economy was estimated to start recovering from the
2008 financial crisis.

This article is organized as follows: after this Section where the background, review of
the literature and purpose of the investigation have been introduced, Section 2 offers the
main aspects of the IO model applied, SDA techniques and data sources. Next, Section 3
presents the results obtained from the DEIO model and the SDA, while Section 4 deals
with the discussion, and Section 5 concludes.

2. Materials and Methods
2.1. Modelling the Impact of Public LTC Spending on the Spanish Economy: DEIO Analysis

Our assessment of the economic return on the consumption demand sustained by
LTC spending grounds on the IO framework is as follows. Basically, we have used the
Dependency Extended Input-Output (DEIO) model built in [24] upon the first approach
in [22] and [23], which explicitly consider the consumption by employed and unemployed
households as an independent component of final demand. The potential of IO models
relies on their ability to quantify shifts in production due to demand shocks, as well as to
account for the consumption linkages between the industries of an economy. Extended IO
models widen these capabilities by including both income and consumption transactions
for different population groups. Hence, the DEIO model proposed here entails a most
suitable tool to address the first issue raised in this study, which is quantifying the gain in
output caused by the demand sustained by LTC spending when the population groups of
employed, unemployed and LTC beneficiaries are explicitly considered.

Figure 1 shows the relevant variables and linkages of the DEIO model, which is further
described in Appendix A. In short, the DEIO model is applied to the consumption cLTC
funded with the public spending on LTC for the specific years 2009, 2012 and 2015. Thus,
consumption cLTC entails the demand shock triggering the multiplier effect on output xLTC
that is captured by our DEIO model. In describing this effect, it is useful to remark that the
allocation of public spending to the LTC system for consumption cLTC is directly influenced
by the two types of dependency benefits:

• Almost 66% of cLTC is directly allocated by the Administration for the provision of
services cps, which generates a straightforward increase in consumption in the social
work sector

• The remaining 33% of cLTC is granted via cash benefits ccb, which means the Admin-
istration provides the eligible households with an amount of money as payment of
informal care. While these sorts of transfers are provided to meet the dependency
needs addressed by the LTC system, the ultimate effect is an increase in the total
income of dependent households. Assuming that informal care is issued within the
family circle [8], no third party payment is made for this service. Then, such a rise in
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income will effectively ease the budget constraint of households, allowing them to
spend a more considerable amount of money not only on social work activities but
also on the rest of goods and services.
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Figure 1. Modeling the socio-economic return on public LTC spending [24].

Based on the DEIO model described in Figure 1, an increase in consumption cLTC not
only causes a proportional gain in gross output (direct impact), but it is also transmitted to
the production system where inter-industrial backward linkages generate a multiplicative
effect (indirect impact). Such a multiplicative effect arises from the need of all industrial
sectors to be provided with the inputs required in their productive processes. Besides
industrial inputs, the economic sectors also demand the additional labor required in
the production process resulting from the direct and indirect impacts above described,
increasing the total wage in the economy. This rise in income is consequently spent
by the employed households, generating a subsequent round of consumption shocks
(induced impact cEwE). Such an induced impact due to wages is further reinforced with the
household consumption that is funded via unemployment benefits (cUwU). Assuming a
fixed labor force, increased demand for workers implies decreasing unemployment, which
leads to a change in induced consumption due to the substitution effect between employed
and unemployed households.

Following traditional IO techniques, the equilibrium output solution for the DEIO
model is determined as follows:

xLTC =

(
I−A− [cEwE − cUwU]

^
ld

)−1

·cLTC (1)

where:

• I is the identity matrix
• A =

{
aij
}

is the technical coefficient matrix entailing the consumption of commodity
i by economic activity j

• cEwE is the monetary consumption by the employed, which results from applying
the consumption propensities cE for the households where the reference person is
employed on wages wE arisen from industrial production

• cUwU is the monetary consumption by the unemployed, which results from applying
the consumption propensities cU for the households where the reference person is
unemployed on unemployment benefit wU paid out by the Government
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•
^
ld is a diagonal matrix obtained from the vector of direct labor coefficients ld =

lj
Xj

,
(being l employment and x total output by industry j).

2.2. The Main Drivers of Change in the Output Sustained by Public LTC Spending:
SDA Approach

Since the impact of public LTC spending during the evolution of the financial crisis
has turned to be relevant, we consider it crucial to explore the underlying factors driving
the generation of gross output xLTC obtained from Equation (1). Thus, the results from the
DEIO model above are the inputs for the SDA to be undertaken.

SDA is traditionally used to break down changes in one dependent variable into the
changes in its determinants [66]. SDA enables analyses of economic change through a set
of comparative static changes in key variables within an IO framework. SDA techniques
allow researchers to explore the critical driving forces of change affecting the observed
trend of a variable over time [65]. In light of this, SDA is the most suitable tool to address
the main issue raised in this study, which is exploring the main drivers of shifts in the
production sustained by LTC spending over 2009–2012 and 2012–2015.

Figure 2 shows the decomposition structure of the determinants explaining changes
in xLTC (further described in Appendix B), which can be firstly decomposed into the effect
caused by technology changes and the effect due to changes in final demand cLTC. In
the DEIO model, changes in technology refer to those involving the factors included in
the extended Leontief inverse (interindustry linkages and the induced consumption by
households). In a second level of decomposition of technology, the analysis digs up the
effects due to changes in sectoral links as well as in labor coefficients, unemployment
benefits, wages, and consumption profiles of both employed and unemployed. As for
the second level of decomposition in demand cLTC, the analysis focuses on changes due
to the import mix in LTC consumption, prices, and those factors affecting both cash-
benefit demand (consumption profile of dependent households, cash-benefit allowance,
and number of beneficiaries) and in-kind services provision (average cost of services and
number of services provided). Appendix B includes the mathematical aspects on how the
factors corresponding to this structural decomposition are estimated.
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2.3. Data Sources for the DEIO Model and SDA

Data about public spending on LTC split into cash benefits and in-kind services have
been recently detailed in the report published by the Commission where the Spanish
LTC System [67] was analyzed. As mentioned above, cash benefits and in-kind services
(LTC spending) entail the inputs of our DEIO model. The 2009, 2012 and 2015 Symmetric
Input-Output Tables (SIOT) at current prices for Spain were extracted from the WIOD
Database’s 2016 Release [68,69]. The SIOT is defined at producer prices and adheres to the
2008 version of the System of National Accounts. The information is broken down into
56 sectors, according to the International Standard Industrial Classification (ISIC revision
4). For this investigation, the category of “Health services and social work activities” was
split into two major divisions, “Health services” and “Social work activities”, so the final
sectoring scheme to be applied in our DEIO model includes 57 industries.

The profiles of consumption for dependent, employed, and unemployed households
were collected from the Spanish Household Budget Survey (HBS) [70]. This database pro-
vides information on the amount (in purchasing prices) and structure of household expen-
ditures according to the Classification of Individual Consumption by Purpose (COICOP).
The HBS also contains socioeconomic data about the standard of living, income, and the
professional activity of the household reference person. For the sake of simplicity, we shall
assume that a household is classified according to the status of its reference person. By
defining specific data filters based on the primary source of income over the HBS sample
of roughly 24,000 households, we can determine the distribution of the consumption bas-
ket for households receiving LTC benefits. Moreover, the endogenous consumption by
employed and unemployed households is also obtained from the HBS by identifying the
households where the reference person is employed or unemployed.

Both the consumption funded with spending on LTC and the endogenous consump-
tion of households must be incorporated into the DEIO framework according to the 57-
sector scheme previously described. Two data transformations need to be done: (i) Given
that expenditure data are measured at purchasing prices in the HBS, consumption for de-
pendent, employed and unemployed households need to be converted to producer prices
by removing trade and transportation margins, and indirect taxes to products (including
value-added taxes among others); (ii) it is necessary to match HBS microdata referring to
commodity expenditures to the industrial sectoring scheme adopted by the SIOT in order
to provide comparable results between consumption demand and sectoral production.
Since there is no official bridge between the COICOP used in the HBS and the ISIC revision
4 used in the SIOT, a bridging matrix provided by the ONS [71] able to match household
consumption with industries has been applied.

A crucial last feature involves the imports incorporated into household consumption.
Imported products cause no productive impact in terms of value added and job generation
and were therefore excluded. Considering that the HBS does not provide explicit informa-
tion about expenditures related to imports, the distinction between domestic and imported
products is based upon the corresponding distribution of domestic and imported products
for the household consumption in the SIOT.

Finally, the vector of sectoral employment to obtain ld was extracted from the National
Accounting of the Spanish Statistics Institute [72].

3. Results

In this section, the aggregated and sector-based findings obtained from the DEIO
model previously described are presented. We initially show the results for the consump-
tion and output generated from LTC spending for 2009, 2012, 2015 as well as the differences
between those years. Then, the SDA outcomes will shed some light on the main drivers of
change in gross output derived from LTC spending during the recession period.
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3.1. Empirical Results of the DEIO Model

First, Table 1 presents the estimation of LTC spending for the existing types of ben-
efit during the years considered. We observed that LTC spending experienced an in-
crease of 12.6% during the period preceding the implementation of the austerity measures
(2009–2012), while the increase was 8% in the subsequent period (2012–2015). Table 1
also includes the number of beneficiaries and the average amount of money allocated
to provision of services and cash benefits. These data reflect that both the beneficiaries
of provision of services and cash benefits were equally distributed in 2009. Moreover,
although the number of beneficiaries of provision of services increased by 11.18% in 2012,
the share of beneficiaries of provision of services over the total number of beneficiaries
reduced to 39.16% to increase up to approximately 46% further of the total beneficiaries
in 2015. Regarding monetary benefits, we observe that the average value of the provi-
sion of services is approximately three times the amount allocated to cash benefits for
all years. In addition, we observed a significant decrease in the value of the provision of
services between 2009 and 2012 (−13.8%) together with a moderate decrease from 2012 to
2015 (−2.5%), while cash benefits experienced a slightly continuous increase by 1% in
2009–2012 and 2% in 2012–2015.

Table 1. Estimation of LTC spending by type of benefit.

LTC Spending
(Million Euros)

Provision of Services Cash Benefits
nps

1 %nps
2 wps

3 (euros) ncb
4 %ncb

5 wcb
6 (Euros)

2009 6124.03 285,185 49.87% 15,901.20 286,723 50.13% 5124.00
2012 6895.00 317,063 39.16% 13,700.27 492,622 60.84% 5178.72
2015 7449.00 380,592 45.95% 13,357.99 447,679 54.05% 5282.93
1 nps Beneficiaries of provision of services. 2 nps Percentage of beneficiaries of provision of services over total beneficiaries. 3 wps Average of
monetary value allocated for provision of services. 4 ncb Beneficiaries of cash benefits. 5 nps Percentage of beneficiaries of cash benefits over
total beneficiaries. 6 wcb Average of monetary value allocated for cash benefits.

In a second stage, Table 2 shows the monetary values of consumption cLTC (in basic
prices) funded with public LTC spending at constant prices of 2012. This entails the
exogenous shock in demand, the effects of which are assessed by the DEIO model are
here applied.

Table 2. Consumption and total output generated by LTC spending.

Social Work Activities Sector Total
(All Sectors)

Million Euros Percentual Change Million Euros Percentual Change

Consumption 1 cLTC:
Base year (2009) 4319.1 5465.82

∆2009−2012 −55.3 −1.28 922.88 16.88
∆2012−2015 704.7 16.53 513.68 8.04

Output 2 xLTC:
Base year (2009) 4394.9 13,573.6

∆2009−2012 −46.6 −1.06 4131.86 30.44
∆2012−2015 720.1 16.56 2521.91 14.24

1 Consumption and Output in basic prices. Million euros of 2012. 2 Consumption and Output for Social work activities sector represents a
79.02% and 32.38% of the total sectors, respectively.

As described in the data and methods section, vector cLTC accounts for the consump-
tion by dependent households funded with the informal care benefits ccb (increasing the
whole basket of consumption) plus provision of services cps directly paid for by the Ad-
ministration. We can observe that consumption cLTC is essentially focused on the Social
work activities sector, which intensely determines the structure of production resulting
from the model. In addition, we observe important differences in consumption gains,
both in the total value, which may be because government spending on the System has
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reached a saturation point, and in its distribution by sectors, which may be influenced by
the implementation of the austerity measures affecting the LTC system. As regards “Social
work activities” consumption, we first observe a slight drop of 55.4 M€ between 2009 and
2012 due to the above-mentioned implementation of austerity measures, to experience a
significant increase of 760 M€ subsequently during 2012–2015.

Additionally, Table 2 shows the output xLTC generated by the consumption demand
financed with LTC spending for 2009, ∆2009−2012 and ∆2012−2015, reflecting that the
total level of production has more than doubled the initial LTC spending for all the years
considered. These results prove the multiplier effect described in the DEIO model, but the
Social work activities sector has not been particularly beneficial of the effect, specifically
in 2012.

3.2. SDA Results

Table 3 shows the results of the SDA that has been performed to identify the main
determinants driving ∆xLTC in 2009–2012 and 2012–2015. We find interesting differences
between the results for the first and the second period. The gain in gross output rose
by 49% between the first and last cross section of our analysis (2009–2015), although this
increase was more significant during the period preceding the austerity measures (2009–
2012: 30.44%) than the increase during the second period considered (2012–2015: 18.58%).
The factors related to LTC demand (share of imports in LTC consumption, price index and
LTC domestic) have been more influential than those related to technology (Inter-industry
linkages and induced consumption) for the two periods considered. Thus, LTC demand
determinants were responsible for almost 60% of the total gross output growth during the
first period, while this percentage slightly reduced to 55.4% from 2012 to 2015.

Table 3. SDA of the output xLTC generated by LTC spending.

2009–2012 2012–2015
Million € of 2012 (%) Million € of 2012 (%)

A. TECHNOLOGY factors 1670.63 12.31 1125.46 8.29
1. Inter-industry linkages 357.40 2.63 −39.16 −0.29
2. Induced consumption 1420.60 10.47 1107.52 8.16

2.1. Induced consumption by employed 83.43 0.61 73.92 0.54
2.1.1. Consumption coefficients of employed households 114.31 0.84 −14.28 −0.11
2.1.2. Wages −30.87 −0.23 88.19 0.65

2.2. Induced consumption by unemployed 1337.17 9.85 1033.60 7.61
2.2.1. Consumption coefficients of unemployed households −23.36 −0.17 36.84 0.27
2.2.2. Unemployment benefits 1360.53 10.02 996.77 7.34

2.3. Labor intensity −107.38 −0.79 57.09 0.42
B. LTC DEMAND factors 2461.23 18.13 1396.45 10.29
1. Share of imports in LTC consumption −89.14 −0.66 −32.14 −0.24
2. Price index 670.16 4.94 13.03 0.10
3. LTC domestic consumption at constant prices of 2012 1880.21 13.85 1415.56 10.43

3.1. Consumption derived from cash benefits 2534.46 18.67 −469.10 −3.46
3.1.1. Distribution of consumption funded with cash benefits 76.21 0.56 −68.17 −0.50
3.1.2. Average of monetary value allocated for cash benefits 203.03 1.50 52.54 0.39
3.1.3. Beneficiaries of cash benefits 2255.22 16.61 −453.47 −3.34

3.2. Consumption derived from provision of services −654.25 −4.82 1884.66 13.88
3.2.1. Average of monetary value allocated for provision of services −1855.68 −13.67 −576.63 −4.25
3.2.2. Beneficiaries of provision of services 1201.44 8.85 2461.29 18.13

Total output 4131.86 30.44 2521.91 18.58

Among the factors explaining changes in LTC demand, the number of beneficiaries of
cash benefits proved the most decisive during the first period, while it turned out to be
the number of beneficiaries of provision of services during the second period. Moreover, it
is also important to note that the number of beneficiaries of cash benefits came to have a
negative impact in the second period (−3.34%). As Table 3 shows, changes in the average
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of monetary value allocated for provision of services would have led to an output drop
ceteris paribus of 13.67% during the first period and 4.25% during the second period.

Regarding technology, it should be noted that induced consumption was the most
determining factor explaining the increase in production. While changes in consumption
by employed hardly contributed to output gains (1.16% in both periods), the variation
in consumption by unemployed caused the production to grow by 17.47% (9.85% from
2009 to 2012 plus 7.61% between 2012 and 2015), particularly led by changes related to the
unemployment benefit.

4. Discussion

To the best of our knowledge, this is the first study focusing on the effects that LTC
spending caused in the Spanish economy during the financial crisis by using SDA and IO
methodology. The SDA here applied allows researchers to assess the main factors driving
the gain in production derived from a changing level in LTC spending between 2009 and
2015. Our analysis reveals that such factors have been decisively influenced by the austerity
measures introduced in 2012, which entailed a lower increase in LTC spending from 2012 to
2015 that subsequently led to a smaller gain in production. According to the results
obtained, changes in the number of beneficiaries of cash benefits was the most determining
factor during the period preceding the implementation of the austerity measures of social
policy, while changes in the beneficiaries of provision of services turned to be the most
decisive in the second period considered.

The 2008 financial crisis has brought about devastating effects in Spain. GDP dropped
by 9% during the period 2008–2013 [73], and the unemployment rate increased from 8%
in 2008 to 26% in 2012 [74]. The most important measures taken by the legislator were:
changes in taxation and provision of benefits, changes in spending on public services and
structural fiscal reforms (fiscal policy and structural public spending reforms) [75]. Among
the structural spending reforms, one of the most remarkable measures referred to a drastic
structural reform of the DA [5,6], which is still in the implementation period, to reduce
the fiscal deficit of public accounts and fulfil fiscal consolidation targets [76,77]. Together
with the measures previously explained, the worst consequence of cutbacks in the LTC
system was the growth in waiting lists to receive the benefit [78]. In this regard, it is worth
mentioning that two out of ten people died without having received the corresponding
dependency benefit in 2018 [79]. The effect of the above measures is reflected in the results
of our analysis. Thus, the growth rate of the LTC system needed to meet the targets
originally conceived about the coverage rate was reduced by 40% as a consequence of
the reforms.

In light of the above, our study provides evidence on how the aforementioned changes
have affected the Spanish economy. The results reveal that almost 60% of the increase
in production was due to LTC demand factors for the period 2009–2012, while the same
LTC demand factors were responsible for 55.4% of the increase in production from 2012 to
2015. As for the technology factors, the induced consumption proves more significant than
the inter-industry linkages to explain changes in production, the public funds allocated
to unemployment benefits being the most determining factor. This is explained by the
specific behavior of unemployment in the Spanish economy, which is highly sensitive to
economic downturns and recoveries. Thus, due to the devastating effect of the crisis, the
unemployment rate increased from 8% in 2008 up to 26% in 2012 [74], while in economic
terms, GDP contracted by 9% during the period 2008–2013 [73]. Furthermore, induced
consumption by the unemployed has been boosted during the crisis by the allocation of
cash benefits instead of provision of services. Following [80], the unemployed households
with dependents have chosen cash benefits to supplement unemployment benefits in order
to enhance their disposable income and therefore consumption.

Regarding changes in LTC demand, we find two relevant factors. The first one is the
number of beneficiaries of cash benefits, which initially caused a positive impact in the
2009–2012 period to become further negative in the second period (2012–2015). Such a
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trend could be explained by the fact that cash benefits involve a lower cost for all local
administrations and a shorter waiting time for dependents, so this type of benefits has been
overused instead of being applied on an exceptional basis [3,21,81]. After the 2012 structural
reform [5,6], the criteria for granting cash benefits have hardened, which has resulted in a
reduction in the number of informal caregivers in favor of the number of people hired to
support the provision of services [21,82].

The second factor is related to the determinants explaining the consumption of pro-
vision of services (the average amount of money allocated to service provision and the
number of beneficiaries). First, decreasing the average amount of money allocated to
provision of services generates a negative impact on production, although considerably
lower in the second period than in the first one. Such a decrease is essentially based on
two grounds: (i) the insufficient development of the service network in Spain and the
fragility of the fundamentals on which the system was built. Basically, we must consider
the weakness of the initial financing design of the LTC system, which has hardly begun
to improve in the second period under analysis [79,80]. In addition, (ii) the variation in
the service mix offered to the beneficiaries during the periods of time considered is of
note. Thus, both residential and institutional care had more relative weighting compared
to home care services and day centers for the elderly during 2009–2012, while residential
services were reduced to boost home care services for 2012–2015, and, considering absolute
terms, the provision of services increased to replace cash benefits.

Secondly, regarding the number of beneficiaries, it shows the symmetrical but opposite
behavior of cash benefits: hardening the conditions for assigning them meant a transfer of
users to provision of services [83].

Lastly, some limitations and advantages of the DEIO model need to be mentioned.
The main contribution of IO modelling grounds on its ability to quantify not only the direct
impacts on production that are caused by an exogenous shock in demand, but also the
spillover effects on the local economy. Thus, the DEIO model here applied is able to provide
results including the gross output generated by the demand arisen from LTC spending
plus both the indirect impacts (those arising from inter-industry connections) and induced
impacts (those arising from income-consumption connections) on production. However,
a remarkable constraint of IO basic models is its exogenous treatment of unemployment
by assuming that the only income-earners in an economy are the employed. As already
highlighted in a seminal paper by Batey and Weeks [45], if the specific demand by the
unemployed is ignored when production levels change, the induced effect obtained in
basic IO models can be overestimated. To avoid such bias, the DEIO model has been
built taking into consideration demographic variables, following the structure of the so-
called demo-economic models [84] able to manage consumption responses by different
population groups (employed and unemployed in the specific case of the present analysis)
which supposes an important improvement in the precision of our results.

5. Conclusions

While increasing public spending on social protection helps achieve the objectives of
sustainability and adequacy of the LTC system, it is deemed to curtail economic growth
potentially by crowding out private investment and other public expenditures. This
seems to have been the main argument behind the austerity measures introduced in
Spain in 2012 to limit public spending on social protection. However, the approach of
attaining the sustainability of the LTC system by reducing public spending overlooks the
adverse consequences that a lower demand in LTC services may cause on the economy.
Nevertheless, while spending is an important constraint, policymakers should bear in
mind the unquestionable contributions of the LTC system, not only to social welfare but
also as a source of additional demand able to boost economic growth.

Given the widespread concern upon public spending on LTC, the present study
contributes to the debate about the effectiveness of health and social work activities in two
fundamental ways: (i) by providing empirical evidence of the positive effect that the LTC
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financed by public funds causes on the Spanish economy in generating production; and (ii)
by identifying the main economic determinants driving the evolution of the production
arisen from LTC during the financial crisis. With this purpose, we have applied a SDA to
explore the main drivers of change in the output sustained by public spending on LTC
before and after the austerity measures adopted in 2012.

The results of the SDA reveal that LTC demand factors have proven more relevant than
technology in increasing production for the two periods considered. Thus, LTC demand
determinants were responsible for almost 60% of the total gross output growth during
the first period, while this percentage slightly reduced to 55.4% from 2012 to 2015. The
number of beneficiaries of cash benefits was the main factor explaining changes in LTC
demand before the adoption of the austerity measures, while the number of beneficiaries
of provision of services turned to be the most decisive factor after 2012. The results also
show that the output arisen from the LTS system has been highly sensitive to changes in
the induced consumption by households, particularly the unemployed.

To conclude, the findings obtained from both the DEIO model and the SDA might
guide political decision-making on the management of the LTC system in Spain. Such
results may also be useful to provide more insight into the crucial role that the LTC system
plays for the Spanish society, not only in terms of social welfare but also from the economic
perspective. However, a particular limitation of this study needs to be mentioned. The
results are very specific and cannot be generalized to other economies because each country
has its own system and population structure. In any case, the DEIO model proposed here,
as well as the SDA techniques applied, are widely applicable to any other country where
IO tables and consumption data required as inputs were available. Thus, extending this
analysis to other economies may undoubtedly be regarded as a future line of research.
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Appendix A. The Dependency Extended Input-Output (DEIO)

Following the demo-economic model described by Batey [84], our DEIO model first
separates consumption by employed and unemployed households from the rest of final
demand to transfer both subsequently to the inter-industry transaction matrix, so they
behave as any other industrial activity. By doing so, an increase in industrial output will
also increase induced consumption, which in turn will be reflected in higher levels of
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inter-industry consumption. The equilibrium of the DEIO model can be expressed in
matrix form as follows: I−A −cEwE −cUwU

−ld 1 0
0 1 1

·
 x

e
u

 =

 cLTC + fR
s
p

 (A1)

where:

• The first block on the left-hand side refers to an extended matrix of intermediate
demand with the following components:

# the traditional Leontief matrix I− A where the technical coefficient matrix
A =

{
aij
}

represents the consumption of commodity i by economic activity j
that is subtracted from the identity matrix I

# the (column) vector cEwE of monetary consumption by the employed, which
results from applying the consumption propensities cE for the households where
the reference person is employed on wages wE arisen from industrial production

# the (column) vector cUwU of monetary consumption by the unemployed, which
results from applying the consumption propensities cU for the households
where the reference person is unemployed on unemployment benefit wU paid
out by the Government

# the (row) vector of direct labor coefficients ld representing the number of jobs
required per unit of production by industry

• The second block on the left-hand side is the vector (column) of activity levels contain-
ing industrial gross output x, employed e and unemployed u.

• The block on the right-hand side is the vector (column) of inputs including final
demand {cLTC + fR}, external level of employment s = 0 and total labor force p. As
previously said, cLTC denotes the consumption demand funded with LTC spending,
while fR contains the remaining final demand excluding both the employed and
unemployed consumption previously transferred to intermediate demand.

The model can also be presented as three simultaneous equations:

(I−A)x− cEwE e− cUwU u = cLTC + fR (A2)

−ldx + e = 0 (A3)

e + u = p (A4)

As Equation (A2) shows, the extended intermediate demand Ax− cEwE e− cUwU u
comprises not only the inter-industry consumption of commodity Ax in the traditional
Leontief matrix but also the induced consumption of employed and unemployed (cEwEe
and cUwU u, respectively) that is endogenously determined depending on the solution
of the three simultaneous equations above-defined. Such a solution involves Equation
(A3) where the gross output requirements of employment ldx are translated into labor
demand e, and Equation (A4) where the demographic balance is explicitly introduced by
defining labor supply p equal to labor demand e plus unemployment u. As noted in [36],
Equation (A4) reflects the reduction (or increase) in unemployed resulting from an increase
(or decrease) in industrial production.

All the above considered, the system has the following closed-form solution for
total output:

x = (I−A− [cEwE − cUwU] ld)
−1·{cLTC + fR + cUwU p} (A5)

The effect that allocating public LTC spending may cause on total production xLTC in a
given year is estimated in two steps: firstly, we obtain a baseline result on production x by
shocking the economy with the full final demand. Secondly, the production x0 generated



Int. J. Environ. Res. Public Health 2021, 18, 9199 13 of 18

by the final demand excluding the exogenous consumption derived from LTC spending
cLTC is estimated. Then, x0 is subtracted from the previous baseline result x. Therefore:

xLTC = x− x0 = (I−A− [cEwE − cUwU] ld)
−1·cLTC (A6)

that is Equation (1) stated in previous Section 2.1 on Materials and Methods about mod-
elling the impact of public LTC spending on the Spanish economy.

Appendix B. Structural Decomposition Analysis for Output xLTC

As previously mentioned, SDA is traditionally used to break down changes in one
dependent variable into the changes in its determinants, which are assumed to be inde-
pendent. Initially formulated by Skolka [85], SDA is still widely used to analyze economic
impact evaluation with respect to output, value added, employment and other socioeco-
nomic indicators. Following [86], changes in the gross output depending on an exogenous
demand shock can be decomposed into two main effects: (1) an indirect effect caused by
technology changes in the extended Leontief inverse; and (2) the effect due to changes in
the final demand under consideration.

In the present study where xLTC = (I−A− [cEwE − cUwU] ld)
−1·cLTC, if extended

Leontief inverse (I−A− [cEwE − cUwU] ld)
−1 is called L, that means decomposing the

total change in output xLTC = L·cLTC into its driving factors will be as follows:

∆xLTC = ∆L cLTC + L ∆cLTC + ∆L ∆cLTC (A7)

The solution of an additive SDA as in the above-proposed is not unique. As explained
by Rose and Casler [87], Dietzenbacher and Los [65] and Arto and Dietzenbacher [88],
the solution depends on the size of the residuals arisen from the interaction among the
considered determinants. Consequently, according to the technique described in [65], the
interactions among the determinants L and cLTC have been hereby addressed by taking the
average of the two polar decompositions and using midpoint weights:

∆xLTC = (1/2)∆L
(

cLTC
0 + cLTC

1
)
+ (1/2)

(
L0 + L1

)
∆cLTC (A8)

The next sections describe the structural decomposition approach to examine the
causes of change in determinants L and cLTC.

Appendix B.1. Decomposition of Changes in Technology (L)

Data about public spending on LTC split into cash benefits and in-kind services have
been recently detailed in the report published by the Commission where the Spanish Long-
Term. For this investigation, the category of “Health services and social work activities”
was split into two major divisions, “Health services” and “Social work activities”, so the
final sectoring scheme to be applied in our DEIO model includes 57 industries.

As presented in Equation (A6), the extended Leontief inverse L is composed of both
industrial linkages A and consumption interactions [cEwE − cUwU] ld that need to be
isolated. Based on [39], this inverse matrix can be decomposed into a sum of partitions
of the extended direct input requirement matrix as ∆L = L1∆ADL0, where AD = A +
[cEwE − cUwU] ld. Hence, ∆L is decomposed into six components:

∆L = L1∆AL0 + L1∆AEcL0 + L1∆AEwL0 − L1∆AUcL0 − L1∆AUwL0 + L1∆AldL0 (A9)

Table A1 describes the six components in Equation (A9) and how they are estimated.
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Table A1. Definition of components involving the SDA of changes in technology (L).

Decomposition of
changes in technology

(L)

∆A = A1 −A0 changes in the local sectoral linkages

∆AEc = (1/2)∆cE

(
w1

El1
d + w0

El0
d

)
changes in the consumption preferences
of households where the reference person
is employed

∆AEw = (1/2)
(

c0
E(∆wE)l1

d + c1
E(∆wE)l0

d

)
changes in annual wages

∆AUc = (1/2)∆cU

(
w1

Ul1
d + w0

Ul0
d

)
changes in the consumption preferences
of households where the reference person
is unemployed

∆AUw = (1/2)
(

c0
U(∆wU)l1

d + c1
U(∆wU)l0

d

)
changes in unemployment benefits

∆Ald = (1/2)
((

c1
Ew1

E − c1
Uw1

U
)
+
(
c0

Ew0
E − c0

Uw0
U
))

∆ld changes in the labor demand coefficients

Appendix B.2. Decomposition of Changes in LTC Demand (cLTC)

According to the SDA technique described in [64,89], changes in final demand related
to consumption are driven by two main effects: the product mix effect and the final demand
level effect. Regarding our specific model, final demand entails the consumption sustained
by LTC spending cLTC including, as mentioned in the section om Materials and Methods,
the consumption by the beneficiaries of cash benefits ccb and the consumption related to
the provision of services cps. Changes in ccb can be further explained by changes in the
consumption profile of dependent households and by changes in the level of consumption
derived from variations in both benefits wcb and beneficiaries ncb. As regards cps, changes
will be explained just by changes in the level of consumption due to the amount of money
allocated to social work services wps and the number of dependents nps covered with
those services.

Both cps and ccb need to be adjusted from purchasing values at current prices to
domestic values at constant prices. First, LTC consumption profiles should refer to goods
and services locally produced since imports do not cause a direct impact on gross domestic
product nor local job creation. Secondly, exploring the variation in consumption in real
terms will allow us to add the inflation effect to the drivers of change in the production
arisen from LTC spending. Since the study provides results for changes in production
through three moments in time (2009, 2012 and 2015), adjusting consumption from current
prices to real prices by using the price index will allow us to prove whether the variation in
gross output for the time periods 2009–2012 and 2012–2015 has been due to the volume of
industrial production or to price rises.

All the above considered, LTC consumption can be defined as follows:

cLTC = mLTC p2012 ccb+ps = mLTC p2012 (ccb wcb ncb + wps nps) (A10)

while the variation in cLTC can be described by using the following SDA method:

∆cLTC = ∆cLTC
m + ∆cLTC

p + ∆ccb
c + ∆ccb

w + ∆ccb
n + ∆cps

w + ∆cps
n (A11)

Table A2 describes the components in Equation (A11) and how they are estimated.
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Table A2. Definition of components involving the SDA of changes in LTC demand (cLTC).

Decomposition of
changes in LTC demand

(cLTC)

∆cLTC
m = (1/2)∆mLTC

(
p1

LTC c1
cb+ps + p0

LTC c0
cb+ps

) changes in the import shares of
LTC consumption

∆cLTC
p = (1/2)

(
m0

LTC ∆pLTC c1
cb+ps + m1

LTC ∆pLTC c0
cb+ps

) changes in LTC consumption due
to inflation

∆ccb
c = (1/2)

(
m1

LTC p1
LTC + m0

LTC p0
LTC
)[
(1/2)∆ccb

(
w1

cb n1
cb + w0

cb n0
cb

)] changes in the distribution of
cash-benefit consumption
(product-mix effect on
LTC consumption)

∆ccb
w = (1/2)

(
m1

LTC p1
LTC + m0

LTC p0
LTC
)[
(1/2)c0

cb(∆wcb)n1
cb + c1

cb(∆wcb)n0
cb

] changes in cash-benefit
allowances (level effect on
demand via cash benefits)

∆ccb
n = (1/2)

(
m1

LTC p1
LTC + m0

LTC p0
LTC
)[
(1/2)

(
c1

cbw1
cb + c0

cbw0
cb

)
∆ncb

] changes in the number of
cash-benefit receivers (level effect
on demand via
cash-benefit beneficiaries)

∆cps
w = (1/2)

(
m1

LTC p1
LTC + m0

LTC p0
LTC
)[
(1/2)∆wps(n1

ps + n0
ps)
] changes in the average cost of the

LTC service provision (level effect
on demand via provision
of services)

∆cps
n = (1/2)

(
m1

LTC p1
LTC + m0

LTC p0
LTC
)[
(1/2)

(
w1

ps + w0
ps

)
∆nps

] changes in the number of LTC
services provided (level effect on
demand via
service-provision beneficiaries)

References
1. Economic and Social Council of Spain. Memoria Sobre la Situación Socioeconómica y Laboral de España 2016; Consejo Económico y

Social: Madrid, Spain, 2017.
2. Estadísticas IMSERSO. Statistics Service of Attached General Department of Value, Quality and Evaluation of the System to Autonomy

and Dependence Care; IMSERSO: Madrid, Spain, 2017.
3. BOE. Promotion of Personal Autonomy and Assistance for Persons in a Situation of Dependency Act (Act 39/2006 of 14th December);

Agencia Estatal Boletín Oficial del Estado: Madrid, Spain, 2006.
4. Economic and Social Council of Spain. Memoria Sobre la Situación Socioeconómica y Laboral de España 2010; Consejo Económico y

Social: Madrid, Spain, 2011.
5. BOE. Resolución de 13 de julio de 2012, de la Secretaría de Estado de Servicios Sociales e Igualdad, por la que se publica el Acuerdo del

Consejo Territorial del Sistema para la Autonomía y Atención a la Dependencia para la Mejora del Sistema para la Autonomía y Atención a la
Dependencia; Agencia Estatal Boletín Oficial del Estado: Madrid, Spain, 2012.

6. BOE. Real Decreto-ley 20/2012, de 13 de julio, de Medidas Para Garantizar la Estabilidad Presupuestaria y de Fomento de la Competitividad;
Agencia Estatal Boletín Oficial del Estado: Madrid, Spain, 2012.

7. Feldstein, M. Rethinking Social Insurance; National Bureau of Economic Research: Cambridge, MA, USA, 2005.
8. del Pozo-Rubio, R.; Pardo-Garcia, I.; Escribano-Sotos, F. The co-payment of the dependence from the structural reform of 2012 in

Spain. Gac. Sanit. 2017, 31, 23–29. [CrossRef]
9. Montserrat, J.; Montejo, I. Análisis de las Medidas Introducidas en la Resolución de 13/7/2012; Actas de la Dependencia Fundación

Caser; Fundación Caser para la Dependencia: Madrid, Spain, 2012; p. 6.
10. del Pozo-Rubio, R.; Mínguez-Salido, R.; Pardo-García, I.; Escribano-Sotos, F. Catastrophic long-term care expenditure: Associated

socio-demographic and economic factors. Eur. J. Health Econ. 2019, 20, 691–701. [CrossRef] [PubMed]
11. Stiglitz, J. The global crisis, social protection and jobs. Int. Labour Rev. 2009, 148, 1–13. [CrossRef]
12. Ghilarducci, T.; Saad-Lessler, J.; Fisher, E. The macroeconomic stabilisation effects of Social Security and 401 (k) plans. Camb. J.

Econ. 2012, 36, 237–251. [CrossRef]
13. Comas-Herrera, A.; Wittenberg, R.; Costa-Font, J.; Gori, C.; Di Maio, A.; Patxot, C.; Pickard, L.; Pozzi, A.; Rothgang, H. Future

long-term care expenditure in Germany, Spain, Italy and the United Kingdom. Ageing Soc. 2006, 26, 285–302. [CrossRef]
14. Costa-Font, J.; Courbage, C.; Zweifel, P. Policy dilemmas in financing long-term care in Europe. Glob. Policy 2017, 8, 38–45.

[CrossRef]
15. De Meijer, C.; Koopmanschap, M.; Uva, T.B.D.; van Doorslaer, E. Determinants of long-term care spending: Age, time to death or

disability? J. Health Econ. 2011, 30, 425–438. [CrossRef] [PubMed]
16. Economic Policy Committee. Budgetary Challenges Posed by Ageing Populations: The Impact on Public Spending on Pensions, Health

and Long-Term Care for the Elderly and Possible Indicators of the Long-Term Sustainability of Public Finances; EPC/ECFIN/655/01-EN;
European Commission: Brussels, Belgium, 2001.

17. Jiménez-Martín, S.; Viola, A. Observatorio de Dependencia (Octubre 2017); FEDEA: Madrid, Spain, 2017.
18. Díaz, B.D. La atención a la dependencia como motor de desarrollo económico. Rev. Int. De Sociol. 2014, 72, 139–171. [CrossRef]

http://doi.org/10.1016/j.gaceta.2016.09.003
http://doi.org/10.1007/s10198-019-01031-8
http://www.ncbi.nlm.nih.gov/pubmed/30656482
http://doi.org/10.1111/j.1564-913X.2009.00046.x
http://doi.org/10.1093/cje/ber040
http://doi.org/10.1017/S0144686X05004289
http://doi.org/10.1111/1758-5899.12213
http://doi.org/10.1016/j.jhealeco.2010.12.010
http://www.ncbi.nlm.nih.gov/pubmed/21295364
http://doi.org/10.3989/ris.2012.10.29


Int. J. Environ. Res. Public Health 2021, 18, 9199 16 of 18

19. Rodríguez-Castedo, Á. Atención a las Personas en Situación de Dependencia en España; Libro Blanco; Ministerio de Trabajo y Asuntos
Sociales: Madrid, Spain, 2004.

20. Herce, J.A.; Labeaga, J.M.; Sosvilla, S.; Ortega, C. Sistema Nacional de Dependencia. Evaluación de sus efectos sobre el empleo.
Rev. Minist. Trab. Asun. Soc. 2006, 60, 167–195.

21. Jimenez-Martin, S.; Vilaplana, C.; Viola, A.A. Observatorio de la Dependencia (Febrero 2016); FEDEA: Madrid, Spain, 2016.
22. Bermejo, F.; del Pozo-Rubio, R. The impact of Dependency Act benefits on employment. Gac. Sanit. 2019, 33, 341–347. [CrossRef]
23. Moya-Martínez, P.; Bermejo, F.; del Pozo-Rubio, R. Hard times for long-term care systems? Spillover effects on the Spanish

economy. Econ. Syst. Res. 2021, 33, 1–19. [CrossRef]
24. Del Pozo-Rubio, R.; Bermejo-Patón, F.; Moya-Martínez, P. Impact of implementation of the Dependency Act on the Spanish

economy: An analysis after the 2008 financial crisis. Int. J. Health Econ. Manag. 2021, 1–18. [CrossRef]
25. Leontief, W. The Structure of the American Economy; Oxford University Press: New York, NY, USA, 1951.
26. Alcántara, V.; Roca, J. Energy and CO2 emissions in Spain: Methodology of analysis and some results for 1980–1990. Energy Econ.

1995, 17, 221–230. [CrossRef]
27. Arto, I.; Rueda-Cantuche, J.; Andreoni, V.; Mongelli, I.; Genty, A. The game of trading jobs for emissions. Energy Policy 2014, 66,

517–525. [CrossRef]
28. Hsu, G.J.Y. Energy multipliers for economic analysis: An input-output approach. Energy Econ. 1989, 11, 33–38. [CrossRef]
29. Kratena, K.; Schleicher, S. Impact of Carbon Dioxide Emissions Reduction on the Austrian Economy. Econ. Syst. Res. 1999, 11,

245–261. [CrossRef]
30. Munksgaard, J.; Pedersen, K.A.; Wien, M. Impact of household consumption on CO2 emissions. Energy Econ. 2000, 22, 423–440.

[CrossRef]
31. Pié Dols, L. Multisectorial Models Applied to the Environment: An Analysis for Catalonia; Universitat Rovira i Virgili: Tarragona,

Spain, 2010.
32. Sánchez-Chóliz, J.; Duarte, R.; Mainar, A. Environmental impact of household activity in Spain. Ecol. Econ. 2007, 62, 308–318.

[CrossRef]
33. De Fuenmayor Fernández, A.; Pérez, R.G.; Morera, T.S. Impacto económico de las rentas mínimas: La Renta Valenciana de

Inclusión. Investig. Reg. J. Reg. Res. 2019, 44, 97–110.
34. Observatorio de la Realidad Social de Navarra, El impacto económico de la renta de inclusión social. Boletín Tend. 2016, 1, 1–6.
35. Cobo Fernández, M.I.; Maldonado, Á.G.; del Río, C.R. Impacto Económico de la Renta Social Básica. Cantabria 2011–2015; Documentos

Técnicos de ICANE, Doc. nº 4/2016; Instituto Cántabro de Estadística: Santander, Spain, 2016.
36. Martínez, R.; Palma, A.; Flores Serrano, L.; Collinao, M.P. El impacto Económico de las Políticas Sociales; CEPAL: Santiago de Chile,

Chile, 2013.
37. Zubiri, I.; Martínez, J.; Vallejo, M. El impacto Económico del Gasto en Política Social de la Diputación Foral de Guipúzcoa; Universidad

del País Vasco: País Vasco, Spain, 2010.
38. Fletcher, J.E. Input-output analysis and tourism impact studies. Ann. Tour. Res. 1989, 16, 514–529. [CrossRef]
39. Forsyth, P.; Dwyer, L.; Seetaram, N.; King, B. Measuring the Economic Impact of Migration-Induced Tourism. Tour. Anal. 2012, 17,

559–571. [CrossRef]
40. Kronenberg, K.; Fuchs, M.; Lexhagen, M. A multi-period perspective on tourism’s economic contribution–a regional input-output

analysis for Sweden. Tour. Rev. 2018, 73, 94–110. [CrossRef]
41. Carrascal, A.; Fernández, M. Tourism and income distribution: Evidence from a developed regional economy. Tour. Manag. 2015,

48, 11–20. [CrossRef]
42. Carrascal Incera, A.; Fernández, M.F.; López, X.P. Waste Generation from Inbound Tourism in Galicia. Rev. Galega Econ. 2013, 22.

[CrossRef]
43. Batey, P.; Madden, M. The employment impact of demographic change: A regional analysis. Pap. Reg. Sci. 1999, 78, 69–87.

[CrossRef]
44. Batey, P.W.; Madden, M.; Scholefield, G. Socio-economic impact assessment of large-scale projects using input–output analysis: A

case study of an airport. Reg. Stud. 1993, 27, 179–191. [CrossRef]
45. Batey, P.W.; Weeks, M.J. The Effects of Household Disaggregation in Extended Input-Output Models; Frontiers of Input-Output Analysis;

Oxford University Press: New York, NY, USA, 1989; pp. 119–133.
46. Batey, P.W.J.; Madden, M. The modelling of demographic-economic change within the context of regional decline: Analytical

procedures and empirical results. Socio-Econ. Plan. Sci. 1983, 17, 315–328. [CrossRef]
47. Batey, P.W.; Madden, M. Demographic-economic forecasting within an activity-commodity framework: Some theoretical

considerations and empirical results. Environ. Plan. A 1981, 13, 1067–1083. [CrossRef]
48. Chen, Q. The role of household consumption in the Chinese economy: Input-output analyzes. In SOM Research School; University

of Groningen: Groningen, The Netherlands, 2015; p. 201.
49. Duarte, R.; Mainar, A.; Sánchez-Chóliz, J. The role of consumption patterns, demand and technological factors on the recent

evolution of CO2 emissions in a group of advanced economies. Ecol. Econ. 2013, 96, 1–13. [CrossRef]
50. Duarte, R.; Mainar, A.; Sánchez-Chóliz, J. The impact of household consumption patterns on emissions in Spain. Energy Econ.

2010, 32, 176–185. [CrossRef]
51. Dietzenbacher, E.; de Groot, O.J.; Los, B. Consumption growth accounting. Rev. Income Wealth 2007, 53, 422–439. [CrossRef]

http://doi.org/10.1016/j.gaceta.2017.12.007
http://doi.org/10.1080/09535314.2020.1752627
http://doi.org/10.1007/s10754-021-09310-9
http://doi.org/10.1016/0140-9883(95)00014-L
http://doi.org/10.1016/j.enpol.2013.11.046
http://doi.org/10.1016/0140-9883(89)90032-7
http://doi.org/10.1080/09535319900000017
http://doi.org/10.1016/S0140-9883(99)00033-X
http://doi.org/10.1016/j.ecolecon.2006.06.004
http://doi.org/10.1016/0160-7383(89)90006-6
http://doi.org/10.3727/108354212X13485873913769
http://doi.org/10.1108/TR-03-2017-0044
http://doi.org/10.1016/j.tourman.2014.10.016
http://doi.org/10.15304/rge.22.1.1267
http://doi.org/10.1007/s101100050012
http://doi.org/10.1080/00343409312331347485
http://doi.org/10.1016/0038-0121(83)90038-1
http://doi.org/10.1068/a131067
http://doi.org/10.1016/j.ecolecon.2013.09.007
http://doi.org/10.1016/j.eneco.2009.08.007
http://doi.org/10.1111/j.1475-4991.2007.00244.x


Int. J. Environ. Res. Public Health 2021, 18, 9199 17 of 18

52. Kagawa, S. Inter-industry analysis, consumption structure, and the household waste production structure. Econ. Syst. Res. 2005,
17, 409–423. [CrossRef]

53. Kim, Y.J.; Kim, C.Y.; Shin, Y.J. The effects of ubiquitous healthcare service on the South Korean Economy: Using input–output
analysis. Inf. Syst. Front. 2017, 19, 1149–1160. [CrossRef]

54. Yamada, G.; Imanaka, Y. Input–output analysis on the economic impact of medical care in Japan. Environ. Health Prev. Med. 2015,
20, 379. [CrossRef]

55. Scazzieri, R. Structural dynamics and evolutionary change. Struct. Chang. Econ. Dyn. 2018, 46, 52–58. [CrossRef]
56. Wang, H.; Ang, B.W.; Su, B. Multiplicative structural decomposition analysis of energy and emission intensities: Some method-

ological issues. Energy 2017, 123, 47–63. [CrossRef]
57. Vu, K.M. Structural change and economic growth: Empirical evidence and policy insights from Asian economies. Struct. Chang.

Econ. Dyn. 2017, 41, 64–77. [CrossRef]
58. Carrascal Incera, A. Drivers of change in the European youth employment: A comparative structural decomposition analysis.

Econ. Syst. Res. 2017, 29, 463–485. [CrossRef]
59. Shigetomi, Y.; Nansai, K.; Kagawa, S.; Tohno, S. Changes in the Carbon Footprint of Japanese Households in an Aging Society.

Environ. Sci. Technol. 2014, 48, 6069–6080. [CrossRef]
60. Cazcarro, I.; Duarte, R.; Sánchez-Chóliz, J. Economic growth and the evolution of water consumption in Spain: A structural

decomposition analysis. Ecol. Econ. 2013, 96, 51–61. [CrossRef]
61. Su, B.; Ang, B.W. Structural decomposition analysis applied to energy and emissions: Some methodological developments.

Energy Econ. 2012, 34, 177–188. [CrossRef]
62. Yoon, S.G.; Hewings, G.J. Impacts of Demographic Changes in the Chicago Region; Discussion Papers; Regional Economics Applica-

tions Laboratory (REAL): Urbana, IL, USA, 2006.
63. Percoco, M.; Hewings, G.J.D.; Senn, L. Structural change decomposition through a global sensitivity analysis of input–output

models. Econ. Syst. Res. 2006, 18, 115–131. [CrossRef]
64. Hoekstra, R.; van den Bergh, J.J.M. Structural Decomposition Analysis of Physical Flows in the Economy. Environ. Resour. Econ.

2002, 23, 357–378. [CrossRef]
65. Dietzenbacher, E.; Los, B. Structural decomposition techniques: Sense and sensitivity. Econ. Syst. Res. 1998, 10, 307–324.

[CrossRef]
66. Rose, A.; Chen, C.Y. Sources of change in energy use in the U.S. economy, 1972–1982: A structural decomposition analysis. Resour.

Energy 1991, 13, 1–21. [CrossRef]
67. Comisión Análisis Dependencia. Informe de la Comisión Para el Análisis de la Situación Actual del Sistema de la Dependencia, de su

Sostenibilidad y de los Actuales Mecanismos de Financiación, Para Evaluar su Adecuación a las Necesidades Asociadas a la Dependencia;
IMSERSO: Madrid, Spain, 2017.

68. Timmer, M.; Erumban, A.A.; Gouma, R.; Los, B.; Temurshoev, U.; de Vries, G.J.; Arto, I.; Genty, V.A.A.; Neuwahl, F.; Rueda-
Cantuche, J.M.; et al. The World Input-Output Database (WIOD): Contents, Sources and Methods. WIOD Background Document.
2012. Available online: www.wiod.org (accessed on 15 June 2021).

69. Timmer, M.P.; Dietzenbacher, E.; Los, B.; Stehrer, R.; De Vries, G.J. An illustrated user guide to the world input–output database:
The case of global automotive production. Rev. Int. Econ. 2015, 23, 575–605. [CrossRef]

70. INE. Encuesta de Presupuestos Familiares. Several Years. Available online: https://www.ine.es/dyngs/INEbase/es/operacion.htm?
c=Estadistica_C&cid=1254736176806&menu=resultados&idp=1254735976608#!tabs-1254736194790 (accessed on 15 June 2021).

71. ONS. Office for National Statistics—Supply and Use Tables. Several Years. Available online: https://www.ons.gov.uk/economy/
nationalaccounts/supplyandusetables (accessed on 15 June 2021).

72. INE. Contabilidad Nacional anual de España, Base 2010. Several Years. Available online: https://www.ine.es/dyngs/INEbase/
es/operacion.htm?c=Estadistica_C&cid=1254736177056&menu=resultados&idp=1254735576581 (accessed on 15 June 2021).

73. Perez, S.A.; Matsaganis, M. The political economy of austerity in Southern Europe. New Political Econ. 2018, 23, 192–207.
[CrossRef]

74. Rodríguez-López, J.; Solís-García, M. Accounting for Spanish business cycles. Macroecon. Dyn. 2016, 20, 685–714. [CrossRef]
75. Martí, F.; Pérez, J.J. Spanish public finances through the financial crisis. Fisc. Stud. 2015, 36, 527–554. [CrossRef]
76. Economic and Social Council of Spain. Memoria Sobre la Situación Socioeconómica y Laboral de España 2011; Consejo Económico y

Social: Madrid, Spain, 2012.
77. Economic and Social Council of Spain. Memoria Sobre la Situación Socioeconómica y Laboral de España 2012; Consejo Económico y

Social: Madrid, Spain, 2013.
78. Peña-Longobardo, L.M.; Oliva-Moreno, J.; García-Armesto, S.; Hernández-Quevedo, C. The Spanish long-term care system in

transition: Ten years since the 2006 Dependency Act. Health Policy 2016, 120, 1177–1182. [CrossRef]
79. Economic and Social Council of Spain. Memoria Sobre la Situación Socioeconómica y Laboral de España 2018; Consejo Económico y

Social: Madrid, Spain, 2019.
80. López Casanovas, G.; del Pozo-Rubio, R. La Protección Social de los Problemas de Dependencia en España; Documentos de trabajo;

Fundación CASER-CRES: Madrid, Spain, 2010; p. 1.
81. Del Pozo, R.; Sotos, F.E. Coste agregado e individual esperado de la Ley de Dependencia en España a partir de los modelos de

simulación de Monte Carlo y Multi-Estado de Discapacidad. Hacienda Pública Española 2013, 204, 85–110.

http://doi.org/10.1080/09535310500283559
http://doi.org/10.1007/s10796-016-9640-3
http://doi.org/10.1007/s12199-015-0478-y
http://doi.org/10.1016/j.strueco.2018.03.007
http://doi.org/10.1016/j.energy.2017.01.141
http://doi.org/10.1016/j.strueco.2017.04.002
http://doi.org/10.1080/09535314.2017.1316708
http://doi.org/10.1021/es404939d
http://doi.org/10.1016/j.ecolecon.2013.09.010
http://doi.org/10.1016/j.eneco.2011.10.009
http://doi.org/10.1080/09535310600652919
http://doi.org/10.1023/A:1021234216845
http://doi.org/10.1080/09535319800000023
http://doi.org/10.1016/0165-0572(91)90017-W
www.wiod.org
http://doi.org/10.1111/roie.12178
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176806&menu=resultados&idp=1254735976608#!tabs-1254736194790
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736176806&menu=resultados&idp=1254735976608#!tabs-1254736194790
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736177056&menu=resultados&idp=1254735576581
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=1254736177056&menu=resultados&idp=1254735576581
http://doi.org/10.1080/13563467.2017.1370445
http://doi.org/10.1017/S1365100514000558
http://doi.org/10.1111/j.1475-5890.2015.12079
http://doi.org/10.1016/j.healthpol.2016.08.012


Int. J. Environ. Res. Public Health 2021, 18, 9199 18 of 18

82. Jimenez-Martin, S.; Viola, A. Observatorio de la Dependencia. In Estudios Sobre la Economía Española; FEDEA: Madrid, Spain, 2017.
83. Del Pozo-Rubio, R.; Jiménez-Rubio, D. Catastrophic risk associated with out-of-pocket payments for long term care in Spain.

Health Policy 2019, 123, 582–589. [CrossRef]
84. Batey, P.W. What Can Demographic–Economic Modeling Tell Us about the Consequences of Regional Decline? Int. Reg. Sci. Rev.

2016, 41, 256–281. [CrossRef]
85. Skolka, J. Input-output structural decomposition analysis for Austria. J. Policy Modeling 1989, 11, 45–66. [CrossRef]
86. Miller, R.E.; Blair, P.D. Input-Output Analysis: Foundations and Extensions; Cambridge University Press: Cambridge, UK, 2009.
87. Rose, A.; Casler, S. Input–output structural decomposition analysis: A critical appraisal. Econ. Syst. Res. 1996, 8, 33–62. [CrossRef]
88. Arto, I.; Dietzenbacher, E. Drivers of the growth in global greenhouse gas emissions. Environ. Sci. Technol. 2014, 48, 5388–5394.

[CrossRef]
89. Lin, X.; Polenske, K.R. Input–output anatomy of China’s energy use changes in the 1980s. Econ. Syst. Res. 1995, 7, 67–84.

[CrossRef]

http://doi.org/10.1016/j.healthpol.2019.03.016
http://doi.org/10.1177/0160017616654741
http://doi.org/10.1016/0161-8938(89)90024-0
http://doi.org/10.1080/09535319600000003
http://doi.org/10.1021/es5005347
http://doi.org/10.1080/09535319500000011

	Introduction 
	Background and Review of the Literature 
	Purpose of the Research 

	Materials and Methods 
	Modelling the Impact of Public LTC Spending on the Spanish Economy: DEIO Analysis 
	The Main Drivers of Change in the Output Sustained by Public LTC Spending: SDA Approach 
	Data Sources for the DEIO Model and SDA 

	Results 
	Empirical Results of the DEIO Model 
	SDA Results 

	Discussion 
	Conclusions 
	The Dependency Extended Input-Output (DEIO) 
	Structural Decomposition Analysis for Output xLTC  
	Decomposition of Changes in Technology (L) 
	Decomposition of Changes in LTC Demand (cLTC ) 

	References

