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Abstract: In the last few decades, Portugal has witnessed an extraordinary quantitative and qualita-
tive transformation in housing provision. The pace of housing construction was so extensive that
the contemporary real estate market is currently characterized by an excessive supply, vis-a-vis the
resident population. In this study, we discuss the impact of the financial process on the housing
sector in comparison with tenancy. We consider transaction prices of the housing assignments, either
through acquisition or through tenancy. The recent shock resulting from the pandemic situation did
not slow down house prices but caused a slight drop in rents. The model used proposes to analyze the
fluctuations in prices and rents in the face of external shocks. In the residential market, the estimation
is complex due to the many heterogeneous attributes of residential assets. Non-fluctuating variables,
such as size, location, and external demand for homes, explain a large part of the variation in price
levels included in the model.

Keywords: house prices; tenancy; housing market; housing expenses; price fluctuation

1. Introduction and Literature Analysis

The cases studied here, individually, centered on a focus or, as in this case, on a country,
form a research methodology and a didactic approach. It begins by discussing case research,
follows the history of the case study research and defines several dimensions of the study
in question. The explanation of the method used is based on data collection analysis and,
finally, examines the future of the topic for researching other case studies [1]. The housing
sector in Portugal presents a paradoxical situation. In average terms, on the one hand, we
have a high number of vacant dwellings and, on the other hand, families find it difficult to
access adequate housing for their financial means and the size of their households. The
relative weight of the tax burden has not helped families. This dilemma brought with it
the issue of maintaining the housing stock in terms of its degradation due to the drop in
families” purchasing power, whose weight of housing and comfort expenses are too high.
Portugal had the tenth lowest mark from the European Commission (EC) in 2021 [2], but
the weight has increased when compared to 2015, in a percentage equivalent to 0.3% of GDP.
It was 2.5% higher when compared to 2011, a period that includes the time of the Troika
and the “huge tax increase”, with which the country was forced to comply. In 2021, the EC
(2021) estimated 34.7% of GDP in taxes and discounts, despite being below the EU average,
which is misleading. When the Special Rehousing Program started, in 1993, several studies
suggested the need to build around half a million houses, which was not unrelated to
the existence of a huge amount of informal and precarious constructions [3-7]. In twenty
years, the country has built one and a half million new homes, eliminating, in technical
terms, the housing deficit. However, there are still problems related to house degradation
and an increase in the construction of housing in urban centers and on the outskirts of
cities, which imply mobility needs for families and housing costs, especially rent, which
remain relatively high. According to the OECD (2020) [8], since 2010, Portuguese families
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have allocated the largest proportion of their income to housing costs, i.e., to expenses
related to the comfort that comes from owning a home. The rigid supply of housing results
from the scarcity of land and regulatory policies that make it more expensive and less
available. Anticipation efforts are essential, given that dwellings have a long lifespan [9]. It
is in this context that the expression “so many people without homes and so many homes
without people” has taken on a recent dimension, as in Portugal, there is no longer a
housing deficit, but rather adaptations and difficulties in accessing housing (Council of
Ministers Resolution No. 48/2015, of 15 July) [10]. As with other social policies, housing
policy reflects the ideological choices of those who govern the country (Guedes, 2012) [11].
Nesslein [12] wrote that “the optimal economic organization of the housing sector has long been
a policy question generating extreme ideological controversy”. Silva [13] also states that “Left
parties tend to emphasize social issues more, while parliamentary right parties focus more on the
political dimension”. This desideratum is sublime, but who supports the financing and its
maintenance in a country with an external debt at the limit and with an astronomical public
debt compared to its size and annual wealth production? Taxes? In fact, when ideology
overlaps with scarce reality, the result is state failures, which are followed by negative
externalities. To ensure the right to housing, a public policy is required that takes into
account its economic characteristics and local environment [14], capable of facilitating
access to housing for all, whether through purchase, lease or even transmission. In this
sense, it was important to consider and reflect on the advantages inherent to the behavior
of purchase and sale and rental market prices, with and without public intervention in
housing promotion, on its forms of action and on its results. In a broad sense, housing
policy basically has two main areas of action: one relates with planning and land use and
the other with the promotion and allocation of decent housing. From the first two decades
of this century onwards, housing policy guidelines were joined by apprehensions of more
social concern for the most unprotected groups of people, with rehousing programs being
developed in urban areas, sponsoring rentals supported by different governments and
encouraging the construction and rehabilitation of housing properties. We cannot forget
that each political economy is a public policy, such as housing policy. Uncertainty and
risk have strong potential policy implications. Many mistakes have been made because
governments have based their political actions on inappropriate parameters (Perez et al.,
2017) [15], based on estimates that did not adequately take into account risk and uncertainty
([16], p. 1661). Perhaps the first mistake is not understanding what housing is. The housing
brand has to be well understood, in the right measure of its double characteristics, as an
asset, consisting of the land and the building, and as a consumer good, in the form of
services ([17], pp. 1-2).

Covering housing in the analyzed period of time reflects the understanding of the
various economic moments as a result of the coexistence of historical failures in the housing
system and the recent crises due to the real estate and tourism boom. On the other hand, a
critical reflection on recent measures in terms of housing policy, especially those included in
the New Generation of Housing Policies, aims to present concrete possibilities for reforming
public action [18,19]. Decades of comparative studies on housing systems in Europe have
shown that the national models that have come closest to guaranteeing universal access
to housing are those where the State has been most active in terms of regulation, with
effects on the forms of access to housing. This is what happens in northern European
countries, which Alves ([20], p. 1175) called the ‘Scandinavian model’, a concept widely
used in southern European countries. In southern European models, where states have not
adopted comprehensive regulatory policies, permanent home ownership is dominant [21].
In the models of the Nordic countries, where practically the entire urban housing stock is
under some form of price regulation and management model, renting is the major form of
access to housing [22]. In other words, robust regulation makes renting a stable and secure
option, allowing families not to have to expose themselves to indebtedness to have access to
their own housing, as a result of assertive and scrutinized regulation. Notwithstanding, this
suggestion of models of choice is a cultural genesis, which we can call “north-south housing”;
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it is, to some extent, in line with the statement that the “State production of housing is deeply
interwoven into the national and cultural circumstances that have shaped our different housing
stocks” ([23], p. 22). State intervention must be a balance between the control it exercises
over public administration and the free market. Otherwise, it can become absolutist state
control and manage the productive force, public spending and private property, or an
absentee state, in which the market is governed by large monopolies.

In general, it is well known that economic law is a means of studying the intervention
of the State in the economy and its main objective is to meet human needs. Other than
that, there is an interdependence between law and economics, but for interference to be
carried out in a controlled manner, it must be in accordance with legal norms. The State
acts when it directly develops the economic activity of which it owns or intervenes in the
private sector and also when it interferes indirectly in the economic activity of private
property, in which housing policy is included. Thus, the term “State intervention” should
be used when it regulates the housing market or other markets, without directly acting
or participating in the economic activity of which it legally owns. That is why State
intervention is necessary through the offer or creation of incentives to the offer of activities
that constitute positive externalities, subsidizing research and development or offering
public housing and through the inhibition or creation of incentives to the non-production of
negative externalities, e.g., regulations of controlling affordability and dignity in housing,
no matter the possession. In other words, Pareto improvement can be achieved with the
intervention of public authorities [24].

2. Research Methodology and Framework

The study methodology is based on the model of Categorical Principal Component
Analysis (CATPCA), which is a multivariate exploratory analysis technique that trans-
forms a set of correlated variables into a smaller set of independent variables or linear
combinations of the original variables. Thus, this method aims to reduce the complexity in
the data. This way, from the available variables or from the inserted data, indicators are
used that aggregate a large part of the information present in the original variables. These
indicators, called principal components (dimensions), are the linear combination of all the
variables studied. In this study, two components (two dimensions) were defined to simplify
the analysis of the information of the variables under study. This process simultaneously
quantifies categorical variables while constraining the dimensionality of the data. Reducing
the dimensions makes it easier to interpret some uncorrelated components instead of a lot
of more or less extensive variables unrelated in the original variables. Standard principal
components analysis assumes linear relationships between numerical variables. Categorical
variables are optimally quantified in accordance with the dimension assumed in the model
analysis and non-linear relationships between variables can be modelled.

This methodology was selected due to the number of variables used in this study,
not only to understand the correlation between variables (bi-variable correlation) but
to understand the systemic result present when we study the relations among all the
independent variables presented in this study.

Table 1 shows the acronyms of the variables considered in the model and the theoretical
meaning of each of the thirteen variables considered.

A brief note to mention is that we did not consider the population because, between
the 2011 and 2021 Census, there is a —2.1% variation, which means a certain stability of
individuals for a decade (10,344,802 in 2021 compared to 10,562,178 in 2011), according
to the Portuguese National Institute of Statistics. It was the first time since 1970 that the
country lost population between censuses. The inland of the country decreased in the
number of inhabitants when compared to 2011. In this decade, the positive migratory
balance was not enough to compensate the negative natural balance (difference between
births and deaths). In 2021, around 50% of the population was concentrated in 31 of the
308 municipalities, located mostly in the Metropolitan Areas of Lisbon and Porto. The
questionnaire, translated into five languages ten years ago, was translated into 11 other
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languages in 2021. The Portuguese population today is strongly located on the coast, with
the district of Algarve, Lisbon and Porto standing out, which together absorb around 55%
of the total population. In fact, it is in these two cities and in this district that construction
continues to increase. This paradox is due to foreign demand with high incomes, made up
of the French, English, Brazilians, Germans and Chinese.

Table 1. Considered variables and their meanings.

Variables Meaning of Variables Clarifications and Fundamentals
The tax surcharge model does not directly address the problem of housing cost,
Cust. Hab. Fam Housing costs which is largely the product of zoning restrictions that limit the overall density of
’ ’ ’ per family development. The effect of the model’s incentives, however, would be to expand
the supply of housing and to lower its cost [25], p. 1661.
Est. Par. Hab Housing stock The literature studies who choose to own houses and how household tenure
R ’ estimates choice interacts with decisions such as savings decisions [26], p. 1779.

A continuous house price index that can be updated every day helps policymakers
Ind. Pre. Res. Residential price index = improve their reactions. Besides that, high-frequency indexes may be used in
derivative markets [27], p. 2.

According to the Granger causality test results, there are causality relationships
from changes in the consumer interest rate and exchange rate to housing inflation.
However, there is no causality relationship between housing supply and housing
. inflation. According to the conditional frequency domain causality test results,
Inflation rate . . ; .
Tx. Inf. Hab. . ) there is causality for the permanent and mid-term from changes in the consumer
with housing . . . . .
interest rate to housing inflation and causality for the mid-term and temporary
from changes in the exchange rate to housing inflation. Additionally, it was found
that there are causality relationships between changes in the consumer interest
rate and changes in the exchange rate [28].

A reverse mortgage allows older homeowners to take out an (extra) mortgage loan
on their dwelling. The money that is generated by this loan is paid out in a lump
Home loans to sum or in monthly payments. The mortgage loan does not require loan
individuals repayments or interest payments. Rather, the interest that is due is added to the
total amount of the loan, which implies that the loan increases over time [29],
pp. 1348-1349.

Emp. Hab.

If the propensity to save is stronger among wealthy households, a
consumption-based recovery policy will be more effective if it targets low incomes.
Other issues, such as tax measures aimed at encouraging saving (life insurance,

Gross disposable Livret A savings accounts) or the relevant tax base (labor vs. consumption, income

income of households  vs. wealth), depending on the trade-off between consumption and savings.

Furthermore, the measurement of precautionary savings is crucial, especially to
understand the implications of a rise in unemployment at the time of a shock such
as the crisis of 2008 [30], p. 48.

The monthly data include business tendency surveys (ISM, SUPDEL, ORDERS),
labor-market conditions (EMPLOY, CLAIMS), production (IP, HOURS) as well as
consumption (RSALES) measures of the economy, housing (HS), and financial
(SP500, TBILL, TBOND) markets. These indicators are characterized by their
timing of release, i.e., whether their values for the previous month are released
during the first or second week in the current month [31], p. 10.

Ren. Dis. Bru. Fam.

Tx. Cre. PIB. GDP growth rate

The reaction of consumer rates (e.g., the rate for loans for households other than
for housing—usually for durable goods) is typically weaker because the individual
risk premium is more dominant than the monetary policy shocks [32], p. 327.

Reference interest rate

Tx. Jur. . .
J in the euro area (index)
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Table 1. Cont.

Variables Meaning of Variables Clarifications and Fundamentals

Tx. Des.

Unemployment rate

To test whether neighborhoods with relatively high levels of concentrated
disadvantage are less resistant than neighborhoods with relatively low levels of
concentrated disadvantage, the following measures were included in the model:
(a) neighborhood crime rate; (b) percentage of residents who are minority;

(c) median household income; (d) unemployment rate; (e) homeownership rate;
(f) poverty rate; and (g) housing unaffordability rate [33], p. 842.

Ren. Cond.

Bond-financed affordable housing delivery models, or, Housing Supply Bonds
(HSB’s) have been the primary focus of much of the literature, with a number of

Conditional successful international examples applied in the United Kingdom, Austria and
housing rents Switzerland (i.e., the Co-operative Swiss housing bond model and the Australian

‘Housing Construction Convertible Bond” model (Lawson et al., 2009 [34])). These
models arguably offer better ‘value for money’ towards the issue [35], p. 21.

Ind. Ren. Res. Residential Rent Index

Firstly, the authors construct a country-specific time-varying private rental
regulation index for 18 developed economies starting from 1973 to 2014. Secondly,
they analyze the effects of their index on the housing rental markets across

18 countries and states. Thirdly, the authors” index not only covers 18 developed
economies over 42 years but also combines both tenure security and rent laws.
Stringent rent control regimes do lead to lower real rent growth rates than regimes
with free rents. Soft rent control regimes with time-limited tenure security and
minimum duration periods, however, may cause higher rent growth rates than
free rent regimes. Rent-free regimes do not show significant high real rent
appreciation rates [36], p. 1.

Ind. Cus. Housing construction
cost Index

Con. Hab.

Taxes on dwellings include capital gains tax on investment properties, GST, stamp
duty, land tax and council rates plus indirect taxes (such as insurance taxes,
income taxes, fuel taxes, payroll taxes and import duties) on direct and
intermediate inputs to dwelling construction as well as disguised taxes such as
infrastructure charges, usage charges, permit and application fees, training and
long service levies, document charges, zoning restrictions, planning delays and
uncertainties, and exorbitant building code standards. [37], p. 29.

Source: Own elaboration.

The summarized model is shown in Table 2. The analysis of the output shows that the
first component (Dimension 1) has an eigenvalue of 7.594, which corresponds to 63.283% of
the total variance. The second dimension (Dimension 2) has 2.236, which corresponds to
18.631%, in which both dimensions make up a total of 81.914% of the total variance.

Table 2. Model summary of the two dimensions.

Dimension Cronbach’s Alpha Variance Accounted for

Total (Eigenvalue) % of Variance
1 0.947 7.594 63.283
2 0.603 2.236 18.631
Total 0.980 2 9.830 81.914

@ Total Cronbach’s Alpha is based on the total Eigenvalue. Own computation.

The variance accounted for the centroid coordinates and for the total coordinate vector
shown in Table 3.

In the first dimension, the variables with the highest weight of variance are: un-
employment rate (Tx. Des.), gross disposable income of households (Rend. Dis. Brut.
Fam.), housing construction cost index (Ind_Cus_Con_Hab), home loans to individuals
(Emp_Hab), residential price index (Ind_Pre_Res) and housing rent index (Ind_Ren_Res),
as shown in Figure 1.



Sustainability 2022, 14, 11720 6 of 14

Table 3. Variance accounted for centroid and total coordinates.

Centroid Coordinates Total (Vector Coordinates)

Dimension Mean Dimension Total
1 2 1 2

Cust_Hab_Fam 0.936 0.707 0.822 0.551 0.385 0.937
Est_Par_Hab 1.000 1.000 1.000 0.356 0.527 0.883
Ind_Pre_Res 0.868 0.528 0.698 0.848 0.003 0.851
Tx_Inf_Hab 0.409 0.889 0.649 0.351 0.426 0.777
Emp_Hab 1.000 1.000 1.000 0.840 0.143 0.983
Ren_Dis_Bru_Fam 0.940 0.218 0.579 0.898 0.009 0.907
Tx_Cre_PIB 0.753 0.293 0.523 0.660 0.047 0.707
Tx_Jur 0.816 0.812 0.814 0.274 0.605 0.878
Tx_Des 0.970 0.132 0.551 0.968 0.003 0.971
Ren_Cond 0.486 0.366 0.426 0.189 0.002 0.191
Ind_Ren_Res 0.830 0.837 0.834 0.800 0.036 0.837
Ind_Cus_Con_Hab 0.868 0.446 0.657 0.859 0.050 0.909
Active Total 9.877 7.229 8.553 7.594 2.236 9.830
% of Variance 82.304 60.240 71.272 63.283 18.631 81.914

Source: own elaboration.

Variance Accounted For Dimension 1

E]

08
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0.0
Cust Est_Par_ Ing Te Tx_Inf_Ha Emp_Hab Ren_Dis_ Tx_Cre_PI Tx_Jur Tx_Des Ren_Cond Ind en_ Ind_Cus
e Fam  Cohas e ) BruFan g RES"-  88THas

Figure 1. Variance accounted for dimension 1. Source: own elaboration.

In the second dimension, the variables with the highest variance weight are: reference
interest rate in the euro area (index) (Tx_Jur), housing stock estimates (Et_Par_Hab), infla-
tion rate with housing (Tx_Inf_Hab) and housing costs per family (Cust_Hab_Fam.), as
shown in Figure 2.

Variance Accounted For Dimension 2
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Figure 2. Variance accounted for dimension 2. Source: own elaboration.
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With the combination of the two dimensions, most variables have a statistically signifi-
cant representation (higher than 70%), with the exception of the conditional housing rents
(Ren Cond) variable, which has a weight of less than 20%.

3. Discussion of Results

Based on the existing data, an analysis of bivariate correlations was performed. Below
are the tables that present the variables with the greatest correlation relevance, positive (1.
Strongly Positive, 2. Positive) or negative (3. Strongly Negative, 4. Negative), present in
Table 4 and also the correlations between all the original variables in this study, depicted in
the variable principal normalization for the two dimensions as shown in Table 5. This Table
shows correspondence between the realization of the objects—the years under study (2010,
corresponding to Case Number 1, until 2019, corresponding to Case Number 10)—in the
two defined dimensions (Dimension 1 and Dimension 2). This analysis allows for verifying
the evolution of the objects (in this table, by years) in relation to each dimension. As an
example, the year 2010 (Object Case Number 1) has a value of 0.277 in Dimension 1 and a
value of —2.134 in Dimension 2.

Table 4. Bi-variables with the highest correlation weight.

Correlations Values Bi-Variables

» ° Housing Cost/Unemployment Rate;
1. Strongly Positive >0.7 . Housing Loan/Interest Rate.

e  Housing Cost per Family /Housing Park
Estimate;

Housing Cost per Family/Unemployment Rate;
Residential Price Index/Housing Loan;
Residential Price Index/GDP Growth Rate;
Housing Inflation Rate/Interest Rate;

2. Positive <0.5 and <0.7

Estimate of Housing Park/Housing Loans;
Estimate of Housing Park/Interest Rate;
Residential Price Index/Unemployment Rate;
Housing Loans/Unemployment Rate;

3. Strongly Negative >—0.7

Housing Cost/Residential Price Index;

° Housing Cost/Housing Loans;

Gross Disposable Income per Family /Interest
Rate;

. GDP Growth Rate/Unemployment Rate.

4. Negative <—0.5and <-0.7

Source: own elaboration.

Table 5. Variable principal normalization for the two dimensions.

Object Scores
Case Number Dimension
1 2
1 0.277 —2.134
2 —0.878 —1.390
3 —1.286 —0.283
4 —1.126 0.606
5 —0.735 0.728
6 —0.290 1.338
7 0.072 0.709
8 0.884 0.303
9 1.350 —0.203
10 1.732 0.326

Variable Principal Normalization. Source: own elaboration.
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A brief note on the interest rate implication is considered. According to several authors,
the variable that most influences real estate promotion and credit for home purchase is
the implicit interest rate on credit [38-40]. The opportunity cost is the lease through the
market and the one that is supported by the public authorities. The interest rate on home
loans reflects the relationship between the total interest due in the reference month and the
principal outstanding at the beginning of that month (before repayment). The interest rate
of month m, for characteristic k, with periodicity of p months, is given by the following
calculation formula (INE; 2021 [41]):

12

]mi+1)p —1

I =
" (C(m—P)kP

The characters are: is the total amount of interest due in month m for characteristic
k, with amortization of p in p months and is the total amount of outstanding credit, for
characteristic k, whose reimbursement is paid from p to p months, at the time of collection
of the previous repayment. This formula aimed to verify whether, in practice, the interest
rate would have any relevant impact on the final results, as we will see later in the text. The
present formula is used by the National Statistics Institute to determine the interest rate in
studies on housing.

Figure 3 shows the correlations of the 14 original variables used in this research. It is
noticed that the strongest relations are between Residential price index (Ind_Pre_Res) and
Gross disposable income of households (Ren_Dis_Bru_Fam), Gross disposable income of
households (Ren_Dis_Brut_Fam) and Residential rent index (Ind_Ren_Res), Residential rent
index (Ind_Ren_Res) and Residential price index (Ind_Pre_Res), and Housing construction
cost Index (Ind_Cust_Con_Hab) and Home loans to individuals (Emp_Hab).

In Figure 4, we can see the behavior of the years in relation to the two dimensions
in the analyzed timeline (2010-2019). In Dimension 1, there is a neutral alignment (close
to zero) in the years 2010, 2015 and 2016, a negative weight in the period from 2011 to
2014 and a positive weight in the years 2017, 2018 and 2019. In Dimension 2, neutrality is
obtained in the years 2012, 2017, 2018 and 2019, a negative relationship in 2010 and 2011
and a positive relationship in the period from 2013 to 2016. It is also possible to understand
that there is no strong trend between the years analyzed because the dispersion of the
values found in relation to the two dimensions is not concentrated.

Correlations Original Variables

Cust_Hah_Fa Ren_Dis_Bru Ind_Cus_Con
m Est Par_Hab Ind_Pre_Res  Ti_Inf_Hab  Emp_Hah _Fam Te Cre PIB TJur Ty Des Ren_Cond Ind_Ren_Res _Hah

Cust_Hab_Fam 1.000 013 -7124 039 -928 -1 - 474 -050 748 224 -730 -851
Est_Par_Hab 013 1.000 88 -.699 236 A70 509 -903 - 587 -063 495 34
Ind_Pre_Res -T124 588 1.000 -4 832 94 575 - 489 -909 -3 953 819
Ti_Inf_Hab 039 -.699 -4 1.000 -346 -409 - 167 T4 507 480 -305 -433
Emp_Hab -928 236 832 -346 1.000 887 704 -176 -.908 -4M 850 948
Ren_Dis_Bru_Fam -1 570 941 -409 887 1.000 602 - 487 -042 -215 940 846
Ty_Cre_PIB -A74 509 A75 - 167 704 602 1.000 -510 =117 -620 506 808
T Jur -050 -903 - 489 4 -176 - 487 -510 1.000 455 -043 -326 =342
Ti_Des 148 - 587 -909 507 -508 -942 =117 455 1.000 443 -815 -.906
Ren_Cond 224 -063 132 480 -A71 -275 -620 -043 443 1.000 -203 - 416
Ind_Ren_Res -730 495 953 -.308 850 940 506 -326 -915 -283 1.000 781
Ind_Cus_Con_Hab -.851 kil 819 -433 948 846 808 -342 -.906 - 416 781 1.000
Dimeansion 1 2 3 4 § [} 7 8 g 10 1" 12
Eigenvalue 7594 2236 1.383 4 152 108 068 015 001 000 000 000

Figure 3. Correlations of the original variables. Source: own elaboration.
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Object Points Labeled by Year

2015
®

2017 2019
o

0 2018

Dimension2

2011
]

2 2010
°

-2 -1 0 1 2
Dimension 1

Variable Principal Normalization.

Figure 4. Behavior of years in relation to the two dimensions. Source: own elaboration.

Table 6 shows the weights that the variables studied have in the two dimensions,
which are later presented graphically in Figure 5. Based on the data presented, Dimension
1 includes the following as determining variables (Component Loading higher than the
absolute value of 0.5) the variables Housing stock estimates (Est_Par_Hab), Residential
price index (Ind_Pre_Res), Home loans to individuals (Emp_Hab), Gross disposable income
of households (Ren_Dis_Bru_Fam), GDP growth rate (Tx_Cre_PIB), Residential rent index
(Ind_Ren_Res) and Housing construction cost Index (Ind_Cus_Con_Hab). In Dimension 2,
the variables are Housing costs per family (Cust_Hab_Fam) and Housing stock estimates
(Est_Par_Hab). Interestingly, the variable Housing stock estimates (Est_Par_Hab) is defined
as a determining variable in both dimensions.

Establishing a relationship between the objects of study (years) and the defined vari-
ables, three groups were defined (blue, orange and green circles) that are presented in
Figure 6. It is noted that, at the beginning of the analyzed period (blue circle), the Interest
rate (Tx. Jur.) and Housing inflation rate (Tx. Inf. Hab.) had a negative preponderance in
both dimensions. Subsequently (green circle), Housing cost per family (Cust. Hab. Fam.),
Unemployment rate (Tx. Des.) and Conditional housing rents (Ren_Cond) are the most
significant original variables, with a negative impact on Dimension 1 and positive impact
on Dimension 2 and, at the end of the analyzed period (orange circle), the GDP growth
rate (Tx. Cre. PIB.), the House price index (Ind. Pre. Res.), the Gross disposable income
per household (Ren. Dis. Bru. Fam.), Residential rent index (Ind_Ren_Res), Housing
construction cost index (Ind_Cus_Con_Hab) and the Home loans to individuals (Emp.
Hab.) take on relief, mainly in Dimension 1.

Table 6. Component loadings.

Dimension
1 2

Cust_Hab_Fam —0.743 0.621

Est_Par_Hab 0.597 0.726
Ind_Pre_Res 0.921 —0.059
Tx_Inf_Hab —0.592 —0.652
Emp_Hab 0.916 —0.378
Ren_Dis_Bru_Fam 0.948 —0.092

Tx_Cre_PIB 0.812 0.216
Tx_Jur —0.523 —0.778

Tx_Des —0.984 0.055

Ren_Cond —0.435 0.050
Ind_Ren_Res 0.895 —0.191
Ind_Cus_Con_Hab 0.927 —0.223

Variable Principal Normalization. Source: own elaboration.
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4. Study Results and Data Collection

Taking into account the rule of eigenvalue greater than one, it can be said that the
relational information between the variables studied in two orthogonal components signifi-
cantly comprises the total variance in these variables, as it reaches a value of approximately
82%. In this study, the weights of the variables in the components, the percentage of
explained variance and internal consistency were determined, as shown in Table 7. The
eigenvalues greater than one rule [42] is implicitly linked to this model and states that the
number of factors to be retained should correspond to the number of eigenvalues greater

than one (i.e., deviating from the null expectation).
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Table 7. CATPCA analysis.

Dimension
1 2

Cust_Hab_Fam —0.743 0.621

Est_Par_Hab 0.597 0.726
Ind_Pre_Res 0.921 —0.059
Tx_Inf_Hab —0.592 —0.652
Emp_Hab 0.916 —0.378
Ren_Dis_Bru_Fam 0.948 —0.092

Tx_Cre_PIB 0.812 0.216
Tx_Jur -0.523 —0.778

Tx_Des —0.984 0.055

Ren_Cond —0.435 0.050
Ind_Ren_Res 0.895 —0.191
Ind_Cus_Con_Hab 0.927 —-0.223

Eigenvalue 7.594 2.236

% of Variance 63.283 18.631

Cronbach’s Alpha 0.947 0.603

Source: own elaboration.

Thus, based on the data regarding the weights of each variable, the significant vari-
ables for Dimension 1 are: Gross disposable income of households (Ren_Dis_Bru_Fam)
(0.948), Housing construction cost index (Ind_Cus_Con_Hab) (0.927), Residential rent index
(Ind_Pre_Res) (0.921), Home loans to individuals (Emp_Hab) (0.916), Residential rent index
(Ind_Ren_Res) (0.895), GDP growth rate (Tx_Cre_PIB) (0.812) and Housing stock estimates
(Est_Par_Hab) (0.597). It should also be noted that in Dimension 1, the variables Un-
employment rate (Tx_Des) (—0.984), Housing costs per family (Cust_Hab_Fam) (—0.743)
and Reference interest rate in the euro area index (Tx_Jur) (—0.523) have an opposite
weight to the other variables. As for Dimension 2, the variables Housing stock estimates
(Est_Par_Hab) (0.726) and Housing cost per family (Cust_Hab_Fam) (0.621) are the ones
that most represent it. The variables Reference interest rate in the euro area index (Tx_Jur)
(—0.778) and Inflation rate with housing (Tx_Inf_Hab) (—0.652) represent the opposite.
Dimension 1 has very high internal consistency (« = 0.947) and Dimension 2 also has high
consistency (x = 0.603), though not as high as Dimension 1.

Through the CATPCA analysis and the representation on the two-dimensional map of
the two dimensions, it is possible to state that, in the last years (2017-2019) of the study,
Dimension 1 was influenced by Gross disposable income of households (Ren. Dis. Bru.
Fam.), Housing construction cost index (Ind. Cus. Con. Hab.), Residential price index
(Residential price index), Home loans to individuals (Emp. Hab.), Index of residential
rent (Ind. Ren. Res.), GDP growth rate (Tx. Cre. PIB.), and Housing stock estimates
(Est. Par. Hab.). The years 2011-2015 show a negative relationship with Dimension 1.
Dimension 2, particularly in the years 2013 to 2016, is characterized positively by New
housing construction cost index (Housing construction cost Index) and Housing stock
estimates (Est. Par. Hab.) and, in the first two years of study, had a negative relationship.

5. Conclusions

The increasing attention that cities have given to housing since the 2011 financial
crisis has made accessibility a relevant political issue for the governments of most Euro-
pean countries. Housing, though, cannot be viewed as an isolated matter. Portuguese
governments have faced periods of stagnation in regard to housing allocation due to the
country’s financial crisis. Even though there have been changes in economic policy, the
rental market has not undergone much alteration in this period, even after an increase in
construction. Despite legislation and housing regulation in Portugal, people systematically
opt for homeownership, which has maintained and hindered the increase in the rental
market, both private and public. We aimed to show and analyze these phenomena con-
sidering the regulation of housing by different public institutions and governments. Our
conclusion is that only in the framework of cross-sectional investment will new and decent
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housing be made available, which will have an impact on housing prices and rents. The
time interval under analysis corresponds to the period of the 2008/2009 financial crisis,
with Portugal asking for international financial assistance. From this juncture, the crisis
spread across Europe. Its beginning resulted, as in many other social areas, in political
disorientation, with unpredictable and deep social effects. The housing sector did not
escape this moment of financial crisis, which had harmful economic effects with substantial
social consequences.

In an analysis of the respective time series, at the beginning of the period analyzed,
the reference interest rate in the euro area index and the housing inflation rate had a
negative preponderance in the two dimensions. Later, the housing cost per family, the
unemployment rate, the inflation rate with housing and the conditional housing rents
became the most significant original variables, with a negative impact on Dimension 1 and
a positive impact on Dimension 2. Further, at the end of the period analyzed, the GDP
growth rate, the house price index, the gross disposable gross income per family, the index
of residential rent, housing construction cost index and the housing loan to individuals are
mainly highlighted in Dimension 1.

Thus, a change is made evident in the use of housing in Portugal, based on the results
obtained. It seems that, at the beginning of the period studied, housing had a strong
relationship with interest rates and housing inflation rate, even both with low levels. Then,
in the period after 2013, access to housing becomes linked to the unemployment rate,
housing cost per family and conditional housing rents. At the end of the period studied,
there is a stronger relationship with several variables, a conclusion being that the complexity
of access to housing in Portugal depends on more factors, most of which are exogenous
to Portuguese households. It is not statistically deducible evidence, but it is a theoretical
inference given the various data and approaches carried out in this research.

The housing issue is not resolved in a governmental cycle. It needs a structural
approach. The approaches have been mainly a short-run outlook and focused only on the
most serious cases, which are those individuals who do not have a home. Households
that, despite having a home, live in insufficient conditions do not see their situations being
addressed. There is housing overcrowding, which refers to the proportion of the population
living in housing with an insufficient number of rooms, taking into account the size and
composition of a given household. On the other hand, the issue of housing costs is related
to housing overcrowding. Overheads with housing expenses are one of the main housing
shortages in Portugal. The country has a financial incapacity to keep the houses sufficiently
warm in a relative value of about twenty percent of the population, which is relevant for a
country with just over ten million inhabitants. This population group does not have the
financial capacity to guarantee sufficient comfort for daily well-being. However, this fact
has additional social costs for the population’s health status and quality of life, which is the
target of any housing policy.
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