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Designing the housing market for 2030 — a foresight and econometric approach
Jodo Lourengo Marques, Miguel Viegas, Monique Borges, Eduardo Anselmo

ABSTRACT
The paper presents a foresight analysis methoda@odyits empirical application in the

context of housing market. This work was develojpedhe context of a wider research
project, “Drivers Of housiNg demand in Portuguesghdth sysTem” — DONUT, which
analyses the Portuguese housing market. Decisi@mmenodels were developed, combining
technically informed subjectivity (foresight ana)swith more rigorous models (econometric
models). The final outcome of this exercise isebmation of housing characteristics and its
hedonic prices in 2030, i.e., a picture of the mgsnarket in 2030 is built.

The importance of the housing sector requires aif@ggnt effort to understand its
dynamics and analyze the main drivers of the hausiarket. The social and economic
phenomena, as well as the heterogeneity of boteihgprices and features) and consumers
are important elements not always included in thalyical models commonly used. The
territory structure and the lack of information atrdnsparency of the housing market
mechanisms also influence its understanding. Tieee variety of literature in the field of
spatial economy that works as a theoretical basithe estimation of hedonic housing prices.
However, these analytical models fail on their iigbto integrate the variability of
exogenous factors. Forecasts on subject affecthidiy volatility and uncertainty require
particular approaches such as foresight analysishwhill be the main focus of this paper.

In short, a methodology of foresight exercise isspnted, discussing the combination
of two techniques: scenario analysis and Delphiets. This methodology is supported on
the assumption that it is possible: i) to discusatsgies in the context of great uncertainty;
and ii) to identify trends and assess future evatutin addition, the most relevant results of
this exercise will be analyzed and presented, tmring to the definition of important
guidelines for real estate agents.

The work is structured in 3 parts: i) framework tbe foresight exercise; ii) brief
description of the exogenous housing market cor{gdnario analysis), iii) definition of the
characteristics that describe the standard housdstleeir distribution in space, and iv)

valuation of the standard houses previously idieakif

Keywords: Foresight, Scenarios, Expert Panel, Housing Market
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1. INTRODUCTION

This paper is part of the work developed in theeaesh project “Drivers Of housiNg
demand in Portuguese Urban sysTem” — DONUT”, whisredeveloped a theoretical
framework with empirical application of many of thballenges facing i) the analysis of the
housing market, in particular regarding the needkobwing trends and estimating its
evolution and ii) the development of decision magkimodels that combine technically
informed subjectivity with more rigorous modelsgaometric models).

The housing market has witnessed deep changesiassowith social and economic
phenomena that lead to new demands and needs. Témses, whose volatility and
uncertainty of evolution are enormous, requirealldht approaches. An important component
of the analysis of the housing market, with pafécinterest for decision support tools, is the
ability to assess and predict future dynamics. &lth there are increasing efforts in order to
build more rigorous analytical models, the housimgrket models traditionally applied (e.qg.,
hedonic housing prices models) do not capture tmaptexity of the housing market that
arises from the volatility of economic and sociaépomena and the heterogeneity of housing
and consumers (Marques, Castro, & Bhattacharje#2;20'Sullivan & Gibb, 2003). The
analysis of the housing market, in general, is éhasethe collection of information available
from public and private institutions and on the lagation of models strongly conditioned by
the available information. Simultaneously, the ewuoetric models for predictive modeling
commonly used require the availability of datahe form of time series and the acceptance
that the evolution pattern can be extrapolatedhéoftiture. The structure of the territory and
the lack of information and transparency of thediog market mechanisms also influence its
understanding. As a result, the search and deveopraof alternative analysis methods
capable of dealing with temporal variability anccartainty become essential.

In order to respond to these challenges, the relsgmoject is structured essentially into
two components: i) construction of spatial econasimenhodels to understand, in a logic of
revealed preferences, which attributes are relewaexplaining housing prices, as well as its
distribution and territorial interaction and ii) @jgation of foresight models to foresee the
housing market in the year 2030 (regarding thessssent of the characteristics (locational
and physical) and housing prices in 2030).

The foresight exercise proposed, in which this wmkuses, combines a scenario

analysis, a Delphi questionnaire and an expertlmercise. The methodology is supported
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on the assumption that, by combining experts inhihiesing market it‘ ié I|‘c.')ossible, 0 the one
hand, to discuss strategies in the context of gree¢rtainty and, secondly, to identify central
tendencies and evaluate how it may evolve in thadéu

This work presents the methodological framework #reresults of one phase of the
foresight exercise that includes the materializgtiwy a group of experts from various fields
of expertise (architecture, geography, urban plaginiof the scenarios designed for 2030,
based on specific themes (population distributiorganization of urban space, housing
characteristics).

For this purpose, the work is structured in threety i) the foresight analysis
framework, i) presentation of the DONUT-prospextreise (structure and description of the
scenario analysis and expert panel), and iii) pragi®n of results, which depend on the
knowledge combination from various experts (dempless, geographers, planners,
architects and economists) about the structureptilation and housing types for a medium-
sized city in 2030.

2. FORESIGHT ANALYSIS *
2.1.The concept

Despite the increasing number of foresight, thetidigtiplinary and complexity of
foresight hinders its conceptualization. The comgalpapproach is generally adjusted to
various thematic areas, not being possible to ifyenbntrasting elements However it is
consensual that foresight is distinguished by fjcgrating and projecting, in a structured
way, social, economic and technological changeshm long-term ii) using a set of
participatory and interactive methods of debateglymis and study of these changes and
needs, often using the opinion of experts, iii) @leping new networks, and iv) structuring

and guiding strategic visions that depend on tHeh@eledgement of the implications of

! The work developed in the master thesis “Analisespectiva - O caso do mercado da Habitacdo” (Borge
2012) was the basis for the systematization pregdmere.

2 Martin e Irvine (1989) argue that foresight prasda systematic mechanism to deal with this conitglexd
interdependence, thus contributing to the formalkatof policies where the integration of multididoipry
activities is vital; Martin (1995) adds that forgsi is the process involved in trying to look ae tluture of
science, technology, economy and society in thg lemm in a systematic way, in order to identifgas of
strategic research and emerging technologies #atpcoduce economic and social effects; and Steugh
(1996) defines foresight as a capacity to antieipptedict, model, and answer to future eventealiti
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decisions and actions in the present (Comissaopeiap2002; Keenan, Abbot, Scapolo, &
Zappacost, 2003).

This analysis leads to the concept of foresightsiared in this work: foresight
involves a systematic process that allows buildimgractive and future visions (used in
various contexts) in order to inform decision-makiand mobilize action. It is further
assumed foresight as a tool for decision suppasgeth on the need to inform decision-making
in a rigorously and systematically manner, usua#ling for this purpose, the knowledge of
experts. By assuming that the current decisiorleente the long-term context it is assumed
that, despite uncertainty regarding the speed aaghitude of transformations, it is possible
to prepare for any surprises and discontinuitietheffuture, where the anticipation of future

based in the aggregate knowledge of a number @rex essential.

2.2. Foresight methods applied to the housing market

Regarding the several foresight studies, the tieeashows a variety of approaches in
relation to the processes and methods, challemygsigles of foresight (see, for example,
Georghiou, 1996; Héraud & Cuhls, 1999; Martin, 199%8iles, 1997; Popper, 2008;
Slaughter, 1996; Voros, 2003). However, despite ¥heous contributions providing a
comprehensive knowledge base, including definitiand frameworks, there hasn’'t been a
systematic and organized effort to explain how rtihethods (Table 1) are actually selected
(Popper, 2008j.

Table 1 —Foresight methods

Stakeholder analysis
Patent analysis
Morphological analysis
Multi-criteria analysis
SWOT analysis
Relevance trees / logic charts
Backcasting
Benchmarking
Bibliometrics
Brainstorming
Scenarios / Quantitative
scenario

Conferences/ workshops
Delphi

Surveys

Scanning

Trend  extrapolation
impact analysis

Science fictioning
Cross-impact / structural
analysis
Indicators /
extrapolation
Simulation gamin

time series

Modelling

Citizens panels

Expert panels

Genius forecasting
Essays / scenario writing
Literature review

Road mapping

Polling / voting

Role playing / acting
Critical technologies
Weak signals /Wildcards

% Given the need to provide systematic informatitwoua the diversity of methods available, Borges1@0
presents a systematization of the various methgub tachniques of foresight analysis based on their
characteristics and objectives of each method. pua¥ides a framework to select the adequate msthod
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In the housing market specific context, it is esis¢no understand that its analysis is
highly dependent on the complexity and volatilifytloe factors that influence the reality and
its evolution, and secondly, to recognize thatehiera set of information disseminated by
several agents and specialists who interact irhthesing market. Thus, the development of
alternative analysis methods able to deal withsghettial and temporal uncertainty is decisive.
As a result, this paper focuses on the contributbrforesight analysis, with particular
relevance to the scenario analysis, Delphi andrexaamel. The consistency of these methods

is based on the recognition of the validity (angh@miance) of experts’ tacit knowledge.

3. DONUT PROSPECT EXERCISE
3.1. Exercise structure

The initially proposed objectives will be achievdough two foresight exercises. The
first, is based on a discursive and interactivecgss (expert panel), which shows a set of
quantifiable parameters, allowing to define thedre of population and housing types for a
medium-sized city in 203@:he second, in turn, based on these results argiag@ Delphi
guestionnaire, allows a simulation of the housingrkat in the future (the objective is to
obtain, by the participants, the valuation of ttendard houses previously identified in 2030).

It is possible to structure the DONUT-prospect eiser in three phases:

» Exercise framework, which involves the presentatainthe study area and two
contrasting scenarios (exogenous dimensions);

» Exercise 1: scenario materialization by a grougxgderts, involving the definition of
the housing characteristics (endogenous dimensamd)housing supply (rental and
owner market) in 2030;

* The combination of the scenario analysis with@edphi questionnaire and the conceptual descriptfcthese
methods are already established in previous wo@astfo, Marques, & Borges, 2012). However, a first
exploratory exercise pointed to the need to perfaimexpert panel exercise to support the construabi
scenarios — not originally planned and therefortedescribed in (Castro, Marques, & Borges, 2012).

The Delphi method and the expert panel are simidahniques, which differ in how they reach consensu
consensus on the Delphi method is obtained thr@ugbestionnaire conducted in two or more roundslltw
experts to interact and successively validate thegwers until the stabilization of their opinidi@&odet, 2003;
UNIDO, 2004). The expert panel consensus resu® fstructured processes of debate and discussiorder

to exchange knowledge, facilitate networks, andbaiiframe of reference on the subject under d&ons
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» Exercise 2Simulation of the housing price in 2030 based anrésults obtained in
the first exercise (obtained through the Delphihod).

This work focuses on the first foresight exercis@h particular attention to the first
two moments (scenario analysis and expert panel).

This exercise will be carried out through a questare supported by an IT platform.
The reference scale used corresponds to a staRdataguese medium-sized cityidure 2,
based in the extended city of Aveiro-ilhavo, anel #xperts answers were conditional to two
contrasting scenarios.

The purpose of this exercise related to the perception of the urban structure
(concentration / dispersion), the functional andiaoorganization (higher or lower social
segmentation / segregation of uses), housing tftas / single family houses) and with the
identification of the housing technical charactits(size, aesthetics, energy efficiency, etc.)
in 2030.The final outputs will support a housing supply reldvhich will be the starting
point for the final exercise (exercise 2), to benelavith evaluators in order to simulate the
housing market in the future (year 2030).

In short, Table 2 systematizes a set of dimendioaisshould be considered throughout
the discussion with experts, as they represenypwoaches: i) a more macro scale, which is
associated with the parameters of the quantitatkercise and ii) a more micro scale, which
links the various elements (more or less quantgatand is embodied in the design of the
housing characteristics in 203@Figure 1schematically illustrates each step of the exercise
and the expected results.

Table 2: Key dimensions to be discussed in the expert paxercise

Macro scale (quantitative exercise)

Population distribution Concentration vs. Disjpans

Family size distribution Homogenous vs. Heterogeiseo

Housing type Single family houses vs. Flats

Tenure housing Rental vs. Ownership

Urban renew: Building requalificatiorvs. New constructio

Micro scale (dimensions to support the housing degi by architects)

® Based on the results obtained in the Donut Pra'spiist foresight exercise (expert panel) will peoduced a
sketch of the new dwellings in 2030. This sketatiudes the technical characterization of new dwedli for
different basic characteristics (type, area, awdrime) and quality and comfort attributes. This w#l one of the
supporting elements for the second exercise of BBnospect (regarding the valuation of standardskesun
2030). This step is under construction, so it ispussible to present the results in this paper.
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Zoning

Segregation vs. Mixture of use

BS  services

Social/spatial segmentation

More vs. Less

Internalizing or

externalizing

Aesthetics and efficiency of buildings

Overall #sagmented logic

Building technical solutions

Thermal insulationusad, wate

r, waste etc.

Urban design solutions

enways, blue infrastructomerors of water, drainag

systems etc..

(4]

Volume

Height ()

In order to understand the contribution of the psga methods in the first exercise, it

is presented a brief description of the varioupstemplemented.
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Exercise 1

demographers, geographers, planners, architects and economists

A. Geographical distribution of the populationin 2030 (4 standard
areas: centre, rural, suburban and beach)

:FA.S. Geographical distribution of the population by socio- i

! ;
L O .. ;

B. Configuration of the housing stock in 2030 (4 standard areas:
centre, rural, suburban and beach)

C. Configuration of the housing market in 2030 (4 standard areas:
centre, rural, suburban and beach)

__________________________________________________

Sketch of the standard houses in 2030
(outputs presented later)

Figure 1: DONUT-prospect % foresight exercise outputs

3.2. Framework of the DONUT-prospect standard study area

As previously referred, the reference scale usetesponds to a standard Portuguese
medium-sized city (Figure 2), based in the extendgdof Aveiro-ilhavo. The municipality
of Aveiro is divided into 14 parishes (Aradas, @adtirol, Eixo, Esgueira, Gléria, Nariz, N.
Sra. de Féatima, Oliveirinha, Requeixo, S. Bernar8tg. Joana e Vera Cruz) and the

8
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municipality of llhavo into 4 parishes (GafanhaEtacarnacao, Gafanha'da Nazare Gafanha

do Carmo e Séo Salvador).

These territories were grouped into four major aréeenter, suburban, rural and
beaches), possible to represent the characteridtimher medium-sized citie’s.

These zones have the following elements:

Centre— corresponds to the more consolidated urban (ar¢a concentrated and
continuous occupation). These territorial units @areessible, multifunctional and
compact.

Suburban — refers to an urban fabric that keeps both urlzend rural
characteristics, with empty, occupied, low farmig forestry activity or
expectant areas.

Rural — corresponds to areas with low edificatory dengiyt with urban living,
where the settlement takes place along the highveangs where agricultural
activity plays an important role.

Beach — delimits consolidated territories, dominated Bcad homes and
seasonal occupation as a result of the proximitheacoastal area.

It is noteworthy aspects such as the spatial Hdigion of activities (services,
equipment, and infrastructure), that emerge ag/alament in the discussion of the proposed
scenarios: can be materialized, for example, inatteentuation of the phenomenon of urban
sprawl, or urban centres strengthening in the supipjoods and services.

Thus, the centre appears as a polarizer urbanegecdncentrating equipment and
tertiary activities; outside this area raises s@gglomerations with less accessibility to the
centre, thereby encouraging the formation of shoakl support centres. The structure of the
road system is defined by the EN 109 and some ath@wndary routes, as by the highways
A25 and Al7, which allow to structure and articalébe territory to neighbouring clusters

and major urban centres.

® It should be noted that the criterion to delirhié four zones was based on the empirical analsrederritory
(social, economic and demographic dimensions, figstocontexts, urban fabric etc..) and on the ysial of
specific housing market variables (structural btttés / characteristics of the property: area, typéousing
(flat/ single family house), year of constructi@tc.). This set of attributes contains spatial tegfeneity effects,
suggesting the existence of different housing nteskgments.
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N109
: A25/A17

A CBD Aveiro & CBD fihave
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Al7
Polos de emprego

Figure 2 — Standard Study Area: representation of the 4sarea

3.3.DONUT prospect’s scenario analysis

The scenarios chosen for this exercise result fteencombination of three dimensions
(which are explained below)t should, however, be pointed out that there isea of
consequences associated with the dimensions toatse the scenarios that will be defined
by the expert group in exercise 1. This scenarera@se is divided into two stages: the first
involves the description of the exogenous variakéesilability of energy resources, socio-
economic structure and macro-scale effects on tusihg market), which define the major
limitations; the second implies the materializatafnthe scenarios, focusing on macro scale
(i.e. at the level of the four zones) specific tlesnfpopulation distribution, housing quantity
and characteristics; the dimension regarding thiglipuntervention and the city assumes

particular importance).

10
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3.3.1. Description of the exogenous variableS

Energy, natural environment and spatial planning dmension

This dimension is related to environmental pressuire particular, the availability of
energy resources and the ability to replace fass#rgy, ensuring a smooth transition to the
use of renewable energy. This dimension raisesrmao questions. First, the housing and
outdoor urbanized areas’ thermal efficiency anaosdly, the patterns of dispersion and
concentration of built environment.

In a scenario dominated by strong environmentalsttamts, the need to minimize
transportation costs and to optimize the balancevdmn thermal comfort and energy
consumption are key elements that necessarily @yvessues related to the aesthetics and to
the fruition of space that urban sprawl allows.this scenario technological developments
tend to be directed to creating insulating matsriahd increasing the use of the built
environment as an energy source. There will be stisimg pressures related to urban design
concerns, such as buildings exposure to suraltfedoof built and unbuilt space and the use
of vegetation as a regulator of air quality. Plolesconsequences of climate change will also
be reflected on contracting the increasing trensbdfsealing and controlling overflow areas.

On the contrary, in a scenario with lower energg amvironmental constraints, the

concerns referred above can be balanced with diestimel functional targets.

Social and economic dimension

This dimension focuses on the socio-economic stracwvhich affects housing demand
and supply.

On one hand, the demographic component has obinquects on the housing market,
to the extent that knowing the characteristics leé population, in particular the total
population, distribution by age groups, average siad structure of families; it is possible to
guantify housing needs. On the other hand, the @@aonomic environment affects economic
growth and financial market developments.

Economic growth is a structural element for thardebn of total income and therefore
disposable income of households and their consemppatterns; disparities in income

distribution lead to the segmentation of the hogisirarket. In turn, the evolution of financial

" The exogenous dimensions have already been peesémta previous paper: “Foresight methodologies:
Application to the housing market”, (Castro, Margu& Borges, 2012).

11
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markets determines real estate agents’ behaviodr leouseholds’ investment capacity,

reinforcing the role of the financial system inefetining credit conditions.
Based on the information described above is passdtransform the objective needs

of families in effective demand.

Public intervention and the city

The third dimension focuses on the dominant palitenvironment that induces distinct
forms of land use development and planning. Thdipgectors’ role as regulator of market
mechanisms depends on the economic situation angadhtical and ideological context.
These determine the influence of the State, reggrdhe financial strength and the
corresponding means to meet social policies, aé ageto regulate the market and enforce
land-use policies.

The financial situation of the State determinesdapacity to promote social housing,
provide subsidies, set fiscal policies, interveméhie land market, and as a result influence the
construction costs. So, either housing is consitlerédbasic need and the State assumes a
central role in supplying housing, or must be vidwader a logic dominated by the market,
in which individuals act in accordance with theieferences and capabilities.

State intervention on market regulation is alstentéd in the definition of more or less
urban design stringent criteria. Regarding thegeas, we highlight measures that restrict
the location and aesthetics of buildings and tdicies that influence the behaviour of owners
and investors. In short, government interventionsgsts in applying, to a greater or less
extent, urban management regulatory instrumentschwtletermine the ability of society
integrating individual preferences in a collectaesthetic and functional standard, as well as
taxation and financing strategies that fall witlsncial housing policies, promote urban
renewal or combat desertification of city centres.

3.3.2. Scenario description

The scenarios presented below result from the caatibn of the dimensions described
above. Two contrasting scenarios were chosen (sdxe T3): one where the context is
relatively catastrophic and describes a city thaviges in a context of economic stagnation
and growing environmental problems; another, mquénostic, where it was possible to

manage and overcome the economic crisis startéd 2008. These issues support a set of

12
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aspects that justify different choices of the pagioh in regard to th\e-ir_s

and housing preferences.

Table 3 -Scenarios chosen for the exercise

Scenario 1

Scenario 2

D1. Economy

+

D2. Energy

+

+

D3. State -

The exogenous scenarios are structured in thres: garthe global context, which
describes what happens in the world, ii) the nali@montext, which is associated with how
Portugal responds and stands at the conditionglabal constraints, and iii ) the issues to be
discussed, associated with the materializatioh®ftenarios by experts.

We present a brief description of each scenario.

The first scenario describes the city that survivea context of economic stagnation
and growing environmental problems. The dysfunatiohthe financial system, evidenced by
the crisis of the early twenty-first century, hawet been solved, which resulted in low
economic growth and reduced ability to convert tetbgical progress into production
efficiency. The interaction of economic stagnatigith the deepening of social inequality
contributes for a reduced purchasing power anchtmereased social dualism. Adding to the
dysfunctions of the financial system are the protsearising from the lack of energy
resources, as a consequence of fossil fuel depleta insufficient capacity of alternative
resources to replace them. This results in incngasgstrictions on mobility, that the use of
telecommunication and computing only partially cemgates it. The social instability and the
need to rationalize the use of scarce resourcesufad the emergence of a strong and
interventionist State, imposing a strict energyicefhcy policy (oriented to minimize
intervention and mobility costs, as well as tolbeation and efficiency of the building).

The second scenario describes a utopian and fotwity. The opportunities for social
mobility generated by the good economic performacoebined with the important role of
the State in ensuring a fair distribution of incofed to a middle class society with high
purchasing power. Having managed a gradual transtt the use of renewable energy and
overcome the global warming threats, society meetsmobility constraints that require

buildings’ spatial concentration. The environmentbareness, the historical heritage

13
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appraisal and the increasing acceptance that puatisport, supported by the mtenswe use of

information technology, is the most efficient way dombine mobility, comfort and energy
efficiency, are the basis for the acceptance dfiet sirban discipline by a society that values
personal freedom. In this scenario, rationalisnvedrispatial planning and people without
giving up their freedom to act under a logic ofledlive interest.

3.4. DONUT-Prospect’s expert panel

The scenarios are the starting point and presemtntaterialization of exogenous
variables, presented to address, as mentioned alibkee dimensions: i) energy and
environment, ii) economy and society, and iii) paltervention and the city (assuming that
this last one will be implicitly defined by the seios and determined by experts).

The first exercise is organized in three stages:

A. Geographical distribution of the population in 2030

B. Configuration of the housing stock in 2030

C. Configuration of the housing market in 2030

It is presented below a brief explanation of thgeotive in each stage, as well as the

results of the consensus for each scenario ini$teeikercise of DONUT-Prospect.

A. Geographical distribution of the population in 2030(4 standard areas: centre,
rural, suburban and beach)

According to the scenarios previously describedresented the estimated population
for the standard city in 2030. The population pcogns were calculated by the cohort
survival method, based on the work developed in rdeearch project "DEMOSPIN —
Economically sustainable DEMOgraphy — ReverSing lidecin Peripheral RegloNs" (for
more detail see the report “Analise Demografica rBmica das Regibes Periféricas
Portuguesas"”, 2012). The methodology allows comyirthese projection techniques with
macroeconomic models, having been, according td saenario, set parameters such as
GDP, employment and fertility rates. Thus, the dgraphic projection model, based on the
inter census data and adjusting these parametetes;ndnes populations with and without
migrations (open and closed populations respegjifet each five-year period (2015, 2020,
2025, 2030).

This exercise is based on the assumption thatdirendnt trajectories of the population

are inevitably associated to restrictions or iniv&st (economic, energy ...) implicit in the
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scenarios leading to different demands (dependimghe families’ type and mcome) for
residential spaces with specific locations and rholggies.

The demand for housing (population movements) ¢smlze determined at two levels:
a) internal migrations that occur between the aigagle the study area and b) external

migrations resulting from the entry of people frother areas into the study area.

A.1 Internal migration distribution
A.l1.1Exercise description

From the closed population for each five-year pkricere estimated annually closed
populations (from 2011 to 2030). These are theaingtata for the distribution of the inter-
areas migration which, in turn, results from thawa growth rates, defined by experts, which
are applied to the annually closed populations.

A.1.2 Outputs

a) Scenario 1
It was considered for this scenario that the pdmnawith lower incomes tend to stay

in areas where they already inhabit (immobility) mpve to affordable areas served by
equipment, transport, employment and housing. Aaildet analysis by area showed that
although there is room for new construction in kuttgere will be no growth.

The rural is not seen as an attractive area duketalistance to the employment hubs
and is less likely to improve infrastructure andiipgnent, when compared with other areas
(economic constraints). However, it is not expe@eazbpulation decrease because despite the
mobility costs associated to the scenario, theeeset of people who already live in this area
who may seek supplementary income in agricultufe Beach, in turn, is strongly affected
by energy and environmental pressures. As it isréan employment centres this area sees a
decrease of population with lower incorirethe other hand, there is a minority of populatio
that has high purchasing power and therefore cppatimobility costs and simultaneously
enjoy the amenities of the beach surroundings. ddrdre, despite being served by public
transport and employment, tends to maintain itsif@on. The suburban grows as a result of
the decrease observed in the other zones and ltaneement as a "centrality" as a
consequence of the re-industrialization that ocoutkis zone.

This contributes for a significant decrease (21.%%dhe population in the beach area
and a slight increase (2%) in the suburban.

b) Scenario 2
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This is a scenario of high mobility, so there aranspn movements that balance the

population in each area. But territories with specjualities and characteristics (such as the
rural, centre and beach) are more attractive fanggeople and for people with medium and
high income. In this context, it in noteworthy timeportance of the public policy: although
there is room in the rural to attract investmemeére is a spatial planning policy that prevents
the rural from becoming suburban (erasing its belaracteristics). The centre, as a
consequence of the urban life and the beach becdutelocal amenities, are the areas with
more population increases (about 35% and 13% ragpky.

This contributes for a decrease of 13% of the papn in the rural and a slight

increase (2%) in the suburban’s population.

A.2 External migration distribution
A.2.1Exercise description

From the migration balance (2011-2030), which rssiubm the projections, calculated
by the cohort survival method for the overall stuaea, it is intended to obtain the
geographical migrants distribution in 2030 in eatthe four areas

A.2.20utputs

a) Scenario 1
The centre and the suburban are the most attraotives scenario, as a consequence of

the traditional tendency of living in the centre, one hand, and secondly, by employment
and housing supply.

Thus, 40% of the immigrants are located in thereeahd 50% in the suburban.

The dream of having a single family house justittes allocation of 10% of immigrants
in the rural, mostly for higher socio-economic grsu

b) Scenario 2
Migrations were considered null.

A.3 Geographical distribution of the population by soad-economic group
A.3.1Exercise description

Three socio-economic groups were established basedte distribution of population
by qualification and profession, being implicit &yh medium or low income level, which
corresponded to three percentiles (5° 40°, 100%)s, individuals with higher levels of

income are associated to lower percentiles, theeBcentile represents the 5% richest and the
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100" percentile corresponds to the 60% with the loviesbme level. The distribution in

2011 was used as a reference for the new distoiirni 2030.
A.3.20utputs

a) Scenario 1
This scenario evidences an increase of the popalatith high incomes in the beach by

contrast with its decrease in the suburl@dre centre concentrates two types of people: those
who come to work in the industry (with low incona)d live in the most degraded areas and
those with higher purchasing power and live in mouslified areas. Therefore, both
socioeconomic groups coexist, with greater resides¢gregation.

Thus, the population with high income level tendrtorease significantly in the beach
(from 7% to 20%) and slightly in the centre (fro 80 9%). The population with lower
income increases in the rural and centre (2 anderteptage points respectively). The
population with average income increases 1% instifaurban and decreases in other areas
(with significant values in the beach, 8%).

b) Scenario 2

The differences are less obvious in this scenario.

The population with high incomes tends to incresigaificantly in the beach (from 7%
to 14%) and slightly in the centre (from 8% to 10%here is a general increase of the
population with average incomes in the four ar&sultaneously, the population with the
lowest income increases in the suburban (aboutd&eptage points) and slightly decreases in
the other areas (e.g. 1% and 3% in rural areas).

A.4 Number of persons per dwelling
A.4.1Exercise description

In the exercises A.1 and A.2 was defined the pdjia(pop. closed + external
migrations) for 2030. This exercise is intendeddbd the number of inhabitants per dwelling
in each of the four areas. The values of 2011 lmrea¢ference values for the values defined
for 2030; the maintenance of these values is aabbpif the structure of families in 2011
remain the same in 2030 for the scenario undeusison.

Thus, it is obtained the total number of famili@ssuming that each family corresponds

to a dwelling occupied by usual residence, it isaoted the total number of dwellings for

Population 2030
ons per dwelling 2030

usual residencg%erS ) — value considered in the next step.
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A.4.20utputs

a) Scenario 1
This scenario results into a lower demographic gnoand a general trend towards

larger households, as a consequence of the ecoramdi@olitical instability that generates
great tension in relation to security systems awula$ supportThe less access to pensions
and social benefits and restricted access to add-dgpmes and kindergartens lead to a
greatest need for parents, children and grandemltly live together. However, people from
higher socio-economic groups have access to baitedition. It is in the rural and suburban
areas that are concentrated people with lower iectavels and simultaneously where there

are a greater number of inhabitants per dwelling.

b) Scenario 2
In this scenario there is a trend towards smaleiskholds, a fact which is explained by

the slight increase in the birth rate, the autonahyoung people and the existence of an

aging population with financial stability.

B. Configuration of the housing stock in 2030 (4 staratd areas: centre, rural,

suburban and beach)
B.1 Second home dwellings
B.1.1Exercise description

After knowing the total number of dwellings occupiby usual residence planned for
2030 (defined in exercise A.4), this exercise amhssetting the amount of second-home
dwellings in 2030. For this purpose it is presentasl support values, the percentage of
second-home dwellings in 2011.

B.1.20utputs

a) Scenario 1
For the scenario under discussion, in absolute ewsnlihere is a general decrease,

though very slight, in the second-home dwellingss difficult to stimulate the owner market
due to financial constraints of most families, cimiting to the maintenance (or minor
changes) of the current values.
b) Scenario 2
There is, in this scenario, a slight increase rosd-home dwellings as a result of the
residential mobility that is a characteristic ofstlscenario. The increase in the number of
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second-home dwellings (also for seasonal use) tssnoevident in those areas where

migrations are not as favourable as in the rur&kefe the slight increase verified is due to the
departure of the population of this area). The &itsactiveness of the suburban area justifies

a less expressive demand and therefore a slightalse of second-home dwellings.

B.2 Housing construction dynamic
B.2.1Exercise description

The present housing framework (total number of diagd) is the baseline for the
model developed, which is adjusted according toateual rates of i) construction and ii)
abandonmeffor each scenario.

In sum,it is expected that the experts define the strectdrthe housing stock in 2030,
by adjusting annual rates of construction and atsament, for the four standard areas and
conditional to each scenario. Thus, it is obtaittehousing geographical structure based on
two main categories - new dwellings (are the sunthefdwellings with less than one year
with the dwellings with 1-2 years) and used dwelinare the sum of the dwellings with
more than 2 years and less than 20 years withwledlidgs with more than 20 years) in these
three subcategories: occupied, vacant (correspondhe difference between the total
dwellings and the number of occupied dwellings) auided.

B.2.20utputs

According to expert’s opinion some consideratiamsusd be taken into account.

The average lifetime of a building is approximatéd®/70 years if there is no
maintenance; if there is any renewal interventtomay be considered an average lifetime of
120 years. Experts believe that in a situation ehe dwellings are being recovered, as
normal, the abandonment rates (in a city scale)ldvte expected around 0.8% / 0.9%.
However, construction rates should be balanced thgtdemographic dynamics; such growth
rates will be reflected in the total of vacant dimegls. Thus, to maintain a stable amount of
vacant dwellings, the net construction rate shbaléquivalent to the population growth, and
the assigned values should be controlled by theuatraf vacant dwellings.

a) Scenario 1
In the past, the housing stock grew approximatély @er year. Therefore, in this

scenario, it is reasonable to think that this begawill significantly decrease (to less than

8 The abandonment rate considered in this exercisers at two levels: i) dwellings that degrades dimdinish
the housing stock and ii) dwellings that are desh@d to build new dwellings.
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half); in this case it is considered a 0.7% grov@bnsidering an abandonment rate around

0.8%, then the construction rate is about 1.5%.

The economic crisis justifies slight growth ratdhe difficulty in investing in the
building recovery leads to the existence of a nedfyf depreciated housing stock, which is
expressed in the abandonment rates.

b) Scenario 2

Although there is not a significant increase of plegulation in this scenario (as it was
assumed null migrations and a natural balance ipesitiowever low) the number of
inhabitants per dwelling decreases (because tBegechater financial stability and autonomy
for young people).The existence of an active policy drives the ratlity of land-use
planning and encourages an efficient use of thstieg housing stock. Thus, for the whole
city is considered an annual growth of 0.8%. Thestaiction increase is explained by the i)
increase of new construction to address the neefiréd residence dwellings; ii) increase in

building renewal; and iii) cyclical depreciation lafildings.

B.3 Quantity of dwellings by type (flats / single famiy houses)
B.3.1Exercise description

The data available (from the Census) allows thatitieation of the composition of the
housing stock (number of flats and single familju$es) in 2011. After the annual rates,
previously defined, it is possible to update tm&imation for the year 2030: experts will
define the amount of flats and single family house2030. Consequently, by the sum of
these new dwellings with the existing ones in 2214 obtained the housing stock by type in
2030.

A.3.10utputs

The results are being validated.

C. Configuration of the housing market in 2030 (4 stadard areas: centre, rural,
suburban and beach)

C.1 Percentage of renting in 2030 of the total dwellingthat are part of the housing stock
C.1.1Exercise description

The reference values initially shown correspondh® relative percentage of rented
dwellings in the total dwellings that are part loé thousing stock in 2011. The acceptance of

these values means that it is accepted that tbetste of the rental market in 2011 remains
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the same in 2030 for the scenarios under discusSionwith this exercisé it is obtained the

amount of rented dwellings in the standard stuey am 2030.

C.1.20utputs

a) Scenario 1
The rental values rise in all areas as a resulh@fgeneral low purchasing power and

access to credit. There is, however, a minoritthefpopulation that has access to the best that
technology can provide and invests in the housiagket (the house is seen as an investment
or income source).
b) Scenario 2

There is greater residential mobility in this sa@mabut the increased weight of rental
dwellings is associated with the demand for quedifispaces. In this context, the
reinforcement of the urban centre (which contrisuter a more attractive urban living)
contributes to the increase of 7% of rental dwglinSimultaneously, the suburban area
appears as a (cheaper) alternative because ofratsnpty to the centre, employment,
equipment, and services.

On the other hand, there is part of the populatiio sees the house as their second
skin (by the outer and / or inner characteristarg), therefore, pursues for areas with specific
characteristics and qualities (as in the rural gredbeach); this accounts for the decrease of

the rental dwellings in these areas.

C.2 Quantity of dwellings in the housing market in 2030
C.2.1Exercise description

The quantity of dwellings that correspond to newetliwgs (equivalent to dwellings

with less than 1 to 2 years) and used dwellingsiif@dent to dwellings with more than 2
years) was previously defined. Consequently,gkercise aims to foresee the amount of new
and used dwellings that are vacaltis also expected to determine the amount ofehes
dwellings that are vacant in the housing markat g&de or renting). It will also be considered
a small percentage of occupied dwellings that aréhe market (corresponding essentially to
households who intend to move from their currenelimgs, but have not yet moved out
from their current residence).

C.2.20utputs

a) Scenario 1
In this scenario, the rental market emerges abdkealternative according to the needs

and economic vulnerability, which, in turn, justdi a considerable percentage of new vacant
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dwellings. This amount of new dwellings in the n&trkeflects the fraglllty of the owner

housing market, which only few households can dff@iven the limitations inherent in this
scenario it is considered that there is a set gétsuwho choose not to have their property in
the housing market, waiting for better sale cood#i Additionally, there is a small
percentage of ‘turnovers' (people who are movioegftheir current residence but haven’t
completed the process) since there is low resialemidbility.

b) Scenario 2
It should be noted that the scenario under discossoes not represent a homogenous

cycle over the 20 years, and so should be considere phases: a™cycle of 10 years more
controlled where everything is resolved® 2ycle that benefits from the measures previously
implemented. Therefore, the amount of vacant dngdliin 2030 is associated with the
transition of these cycles. Eventually there wildrecovery of the investment which leads to
an increased demand for new dwellings. There a&e, @s a result of the high purchasing
power, a greater number of dwellings resulting fretf-building processes that should not be
included in the percentage of vacant dwellingsafyn as a result of the increased residential
mobility, it is considered that there is a set otupied dwellings that are available on the
market.

3.5. Output summary
The results for each scenario can be systemataaatding to the following table.

Table 4 — Resumo do exercicio DONUT-Prospect

Scenario 1 Scenario 2

Active: based on a rational State
that is able to integrate individual
Active: oriented to energy preferences in a collective aesthetic

Public policy efficiency (minimize intervention and functional standard,
(active / absent) and mobility costs, location andmaximizing accessibility and
efficiency of the building) efficiency. As so, it takes

advantage of what exists and
diversifies the rural-centre supply.

Decentralization: articulation ar
Concentration organized fragmentation of the
urban fabric.

Type of settlement
(concentration / dispersion)

Homogenous: generalized trend foHeterogeneous: as a consequenhce
larger households, where youn@f the slight increase in the birth
people ensure the quality anmdate, youth empowerment and an
comfort of older, as a result of theaging population with financial
lack of social services. stability.

Household type
(homogenous / heterogeneous)

Rental market: explained by theRental market: greater residential
low purchasing power and accesmobility and innovative renta|
to credit. options.

Tenure type
(rental/owner)
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Owner market: minority of Owner market: for who sees the

27-31

population that has high incomehouse as their second skin (by the
levels and can afford it. outer and / or inner characteristics)
(Prﬁglrl:/sls:sc?}ualification) Reduced interventions Public space qualification
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