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Abstract: Urban regeneration involves the integrated redevelopment of urban deprived areas, covering
physical, socio-economic and environmental aspects of cities, and it is concerned with interventions on
early/inner-ring suburbs and historic centers, which are under pressure from population growth and
sustainable development policies. The planning and management of urban regeneration interventions
usually depend on the city and regional context. Although these interventions involve multiple
issues and stakeholders, common characteristics can be identified, thus appealing for a holistic vision
and coordination among the various dimensions of the problem. Based on the above context, and
on the experience from a large-scale urban regeneration project, this article introduces an integrated
methodology to support the planning and management of urban regeneration interventions. The
methodology proposes a flexible baseline that can be adapted to urban regeneration projects of
different contexts and dimensions, and defines steps, the corresponding stakeholders, and the teams’
engagement, in an integrated framework to plan and oversee urban regeneration actions towards
more sustainable and resilient interventions.
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1. Introduction

Urban regeneration (UR) is a process of urban intervention which encompasses the reconstruction
of old areas and assorted intervention actions on buildings and their nearby servicing urban space
infrastructures. It is a topic of rising importance, with recognized social, economic and environmental
repercussions, albeit some authors recognize that little attention has been paid to user needs and
expectations or to managing regeneration in sustainable ways [1]. UR is nowadays a crucial factor in
city policies and management, environmental protection, life quality improvement and sustainable
development. As of late, it ceased being a mere field of study and grew into an integrating part of the
new urban policies.

According to the Leipzig Charter [2], urban regeneration has gained prominence and a central
role as an integral part of planning practice and urban governance. Taking as its starting point the
traditional polycentric urban structure of Europe and changes in industry, transport systems and
logistics, the urban planning and development strategies began to pay particular attention to deprived
neighborhoods and abandoned urban spaces, in search of a more integrated urban development and a
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more balanced territorial and social organization “within the context of the city as a whole, in order to
reduce social polarization” [3] and to “make the model of a smarter, more sustainable and socially
inclusive city” [4]. As noted by Sanz [3], “urban regeneration is not about new urban theories. It is a
practical subject, rooted in the public realm that justifies urban planning”.

Perceiving this new reality, and noting the degradation of housing conditions, salubrity, aesthetics
and security in the main urban areas of a country, central public administration and municipalities have
looked upon intervention needs very seriously and concretely, with an aim at reversing this unwanted
situation. As interlinked social, economic and environmental problems occur in UR interventions,
it has been recognized that the sustainable regeneration of urban distressed areas, present in many
European cities, is very difficult, justifying the need for the development of ex-ante assessment methods
specifically related to aspects of UR, offering more guidance for urban practitioners [5]. This need
for adequate methods has also been noticed in China, where most cities lack effective planning and
management tools for the complicated problems in the city and inner-city regions [6,7].

This article emerges from the experience gathered from a large scale UR project for downtown
Coimbra, Portugal, named Processo de Renovação Urbana e Social da Baixa de Coimbra (PRUC). The
city of Coimbra dates back to the Romans and the particular test area, located in the medieval city
center, is a densely urbanized section of the city with many narrow streets and old buildings, some of
them dating back to medieval times, and surrounding the old University which has been classified as
UNESCO Human Heritage. Most of the area’s streets are off-limits for motorized traffic. The area is
mostly inhabited by poor and elderly people, many of whom live alone and have mobility difficulties,
which led to the intervention strategy having as one of its main concerns, the adequate rehousing of
residents during the intervention phase, giving priority to resettlement within the area itself to mitigate
the possibility of future gentrification.

In this context, the purpose of this research is two-fold. First, it argues, in Section 2, for the need
of planning and management UR following sustainability, resilience, empowerment and inclusive
(multiplayer) concerns, and provides a write-up of the potential opportunities and gains if actions
taken follow these recommendations. Second, it proposes, in Section 3, a methodology for developing
UR actions, motivated by these concerns and from experience gathered from PRUC. A sum-up and
conclusions are presented in Section 4.

2. Urban Regeneration: Impacts and Opportunities

The development of modern cities and city centers, their history and trends, has been thoroughly
discussed in the literature. It is nowadays well established that cities have undergone four
phases of development [8–11]: (i) Urbanization; (ii) suburbanization; (iii) counter urbanization;
(iv) re-urbanization. This last phase, reurbanization, was already a reality in the 1990s in the more
developed countries (France [12], UK [13], USA, Canada, Australia [8] and China [14]) and gained
prominence in the sequence of the global economic crisis since 2008, which led to a stagnation of suburb
growth. Reurbanization is triggered as a countermeasure to the stagnation, with many cities trying to
regenerate their old city centers. The renewed demand by population for housing in the center also
contributed to this triggering, with more and more signs showing up that young adults are abandoning
their own houses in the suburbs and daily commuter trips, in favor of rented housing in the city center
and access to public transportation [15]. In addition, UR has been connected to culture and urban
tourism [16]. According to urban–rural population projections in EU-28 (2015–50), an increase of 11.1%
in predominantly urban regions (cities), a marginal increase of 0.6% in intermediate regions (towns
and suburbs) and a decrease of 7.0% in predominantly rural regions are expected [17]. UR is naturally
linked to sustainable urban development, and, as it will be mentioned below, together with its impacts
at manifold levels, UR is also an opportunity for all the stakeholders involved [14,18,19].
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2.1. Urban Regeneration Impacts

2.1.1. The General Importance for Sustainability and Resilience

Taking into consideration the process of evolution and the development of cities, the actual
tendencies of reurbanization and centralization, and of return to the historical center, it seems
unanimous that UR has, and will have, a key role in the development of future cities and societies.
Furthermore, as it will be argued below, UR is an opportunity towards achieving sustainable and
resilient development, energy efficiency, revised land-use, revitalization of old city centers and citizen
empowerment [20]. Moreover, translating sustainable development into practical dimensions will
always imply devising strategies at the urban level [21], given the high percentage (74.5% in 2018,
83.7% expected in 2050) of European population living in urban areas [22].

The growing recognition of the importance of UR has been attested by several EU policies,
legislation and instruments such as: The Europe 2020 strategy [23]; the Leipzig Charter [2]; the
declaration of Toledo [4]; the Paris Agreement [24]; the 2030 Sustainable Development Goals [25]; and,
the Pact of Amsterdam [26].

The main two instruments promoting sustainable buildings are the 2010 Energy Performance
of Buildings Directive [27] and the 2012 Energy Efficiency Directive [28]. In 2018, the 2010 Energy
Performance of Buildings Directive was amended for promoting the use of smart technology to
improve the energy efficiency and overall performance of buildings [29]. This directive requires all
new buildings to be nearly zero-energy by the end of 2020, and in the case of new public buildings,
they should be nearly zero-energy by 2018. The market uptake of nearly zero-energy buildings (nZEB)
across Europe is monitored by the ZEBRA2020 project (launched at the end of April 2014) [30].

The URBACT III program (2014–2020), that following the success of the URBACT I and URBACT
II, has been developed in order to continue promoting sustainable, integrated urban development and
to contribute to the delivery of the Europe 2020 strategy [31].

JESSICA II—The Joint European Support for Sustainable Investment in City Areas (2014–2020)
financial instrument that follows the JESSICA (2007–2013) [32].

The Level(s) EU-tool, developed in close co-operation with industry stakeholders, for designing
and constructing sustainable buildings. Its pilot phase was launched in September 2017 running until
2019 [33].

2.1.2. Energy Efficiency and Environmental Impacts

Recent bibliography on energy systematically refers to the buildings sector as crucial for climate
change mitigation in the world (see [34–39]). Indeed, the buildings sector represents nearly 40% of the
world’s consumption of primary energy and 36% of the carbon dioxide (CO2) emissions (EU, 2013)
and the emissions may double by 2050 if nothing is done [40]. According to the Buildings Performance
Institute Europe (BPIE), deep renovation of buildings could cut 36% of their energy consumption
by 2030 [41]. The BPIE analyzed the available energy performance certificates and found that only
3% of the EU building stock has an A-label. According to these figures, 97% of buildings need to
be upgraded [42]. The high relevance of UR and greenhouse gas mitigation to sustainable urban
development has also been emphasized by Hassan and Lee [43].

Given their longevity, widespread energy inefficiency and age (about 50% of EU buildings have
more than 50 years, and about 78% more than 30 years [44]), a significant potential for reducing
energy consumption by renovating these buildings exists, both by intervening in the quality of the
elements of the envelope and on the building facilities (such as sanitary hot water, heating and cooling
systems) [39,45,46]. Building refurbishment within consolidated urban centers also contributes, albeit
indirectly, to reducing energy consumption and emissions, through the potential for increasing the
number of people living in urban centers and consequent reduction of transport needs [38,39,47].
Collier [48] also suggests possible impacts on local weather and air quality.
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An additional environmental impact of UR that should not be ignored is the decreasing need for
the construction of new buildings and demolishing/reconstructing actions, [37] and the corresponding
decrease in materials volume requirements. Indeed, currently 40% of the materials entering the
global economy are carried out by the building sector, with significant impacts resulting from the
extraction of raw materials and their subsequent transformation [49]. Construction and demolition
waste (CDW) accounted for 34.7% of the total waste in 2014 [50]. Although the recycling of materials
from the deconstruction of buildings is increasingly a reality, the savings thus obtained can still be
considered [51].

Vilches, et al. [52] carried out a literature review of life cycle assessment (LCA) of building
refurbishment. They found that the total energy for the remaining life cycle in the refurbishment
scenarios is between 30% and 80% less than in the no-intervention case. Therefore, renovation of
buildings is essential to meet the EU’s energy efficiency targets—in order to achieve the EU 2020 energy
efficiency objectives, the renovation rate needs to increase from 1.2% (2015) per annum to at least
2%–3% [53].

Also, both new buildings and infrastructures associated with urban sprawl cause strong impacts
and pressure on the environment, not only at the level of pollution, but also (and mainly) by
occupation, waterproofing and destruction of agricultural land and forest, with the consequential loss
of biodiversity [54,55]. Again, by reducing sprawl, UR can alleviate some of this pressure [56].

2.1.3. Economic, Social and Land-Use Impacts

The construction sector is crucial to the EU economy as it provides 18 million direct jobs and
contributes to about 9% of the EU’s GDP (EC, 2018d). The renovation part is recognized to be very
important as it accounts for about 57% of those figures [57].

Moreover, as mentioned by several authors, other economic and social benefits are also obtained
from energy and GHG emissions mitigation, namely: Reduced costs with energy services of
households [38]; reduction of air pollution at local and regional scales [46]; improved quality of
life inside buildings due to improvements in thermal-hygrometric comfort; indoor air quality due
to use of more efficient ventilation systems; acoustic comfort due to use of double/triple glazed
windows [58]; productivity gained from working in energy-efficient buildings [38]; increased energy
security and decreased energy import needs [46]; and, increased economic activity, from investments
in renovation of buildings [46,57].

Renovation of buildings, especially vacant ones, is also an opportunity to change its use, originating
a more diversified land-use mix, which is known to improve economic activity and further reduce
transport needs [37,38]. In fact, the connection between land-use characteristics and household
consumption of energy and transport is known [59,60]. Land-use planning practices have consequences
for individuals’ transport patterns and demands: Dense and mixed development of cities (local mix of
housing, business and services), which may be a result of UR interventions, make it easier for people
to get to places they need, given the resulting reduced distances between people and destinations.
This together with improved public transport systems, encourages mode switches away from car use,
can reduce transport demand, which in turn reduces energy consumption for transport. Therefore,
sustainable transport policies must be implemented, such as those based on land-use policies that
reduce the need to travel, limiting access by traffic to urban areas, emphasizing accessibility, facilitating
a move away from fossil fuel dependence, changing to active modes of transport (cycling and walking),
increasing the use of ridesharing services, and encouraging the public to change their personal travel
behavior [61]. Neighborhoods needing major UR can be catalyzed toward redevelopment by the
addition of transit stations—pedestrian traffic generated by station users invites retailers to develop
along the streets, and the access to transportation and jobs creates a demand for housing; infill may
occur as well as new development, reinforcing urban areas revitalization.
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2.2. Urban Regeneration as a Change of Paradigm

Policymakers, technicians, and the general public have recognized that a city’s problems could
not be solved solely with interventions in the built heritage, public infrastructures and spaces [62].
These problems are far more complex, requiring the consideration of multiple dimensions—economic,
social, cultural, environmental, etc.—in the analysis and decisions, and they may incorporate a high
degree of uncertainty [63]. They involve an increasing number of stakeholders in their resolution [64].
These new urban policies focus on a change of Government to Governance (see, e.g., [65]), i.e., a new
form of acting in specific troubleshooting, with the active involvement of all stakeholders. They also
rely on the Empowerment of populations [66] of specific neighborhoods and/or cities, through the
promotion and motivation for participation in problem-solving, providing them with information,
resources and means of analysis, and delegating powers in the decision-making process—transforming
citizens into actors instead of objects [67]. An effort is also done to integrate the policies into a single,
coordinated and coherent, action project through the use of arrangements/contracts that ensure the
effective commitment of the involved parties, clearly defining the responsibilities of each, the goals
and objectives to be achieved, as well as the assessment methodologies [68,69].

The fact that urban policy impacts tend to exceed the limits of its area, higher-scale decision-makers
can be called upon for effective integration of urban management practices with regional and/or global
sustainability policies [70]. The achievement of common interests encourages, in fact, requires, the
sharing of experiences, results and resources [71].

It seems clear to the authors that UR interventions, which, as mentioned above, are large and
complex projects with multiple and significant impacts, require careful planning and management,
so as to coherently integrate all the aspects at stake and stakeholders, and to do so in a participative
and inclusive way. It is precisely to address this need that the next section contains one such
roadmap proposal.

3. Methodology for Planning and Management of UR Actions

The methodology presented below proposes a systematic holistic approach to develop UR
interventions. It is motivated by the issues discussed in the previous section and aims at making sure
that the UR effectively takes advantage of the opportunities it creates, in the aforementioned inclusive
way. Together with the more theoretical issues already mentioned, the methodology incorporates
practical knowledge, drawing from the experience gathered from the PRUC.

PRUC started as a multidisciplinary project to regenerate downtown Coimbra, which included
circa 800 old and historic buildings. The University of Coimbra has been engaged with the city
council to plan the regeneration action and three departments of the university (architecture, civil
engineering and sociology) developed a detailed physical survey of the buildings, economic activity
and residents. In total circa 60 people worked on the project full time. They were organized into four
teams: Construction/structural engineers, architects, sociologists/economists and decision support
analysts. The study generated photographs and CAD drawings of the interiors and exteriors of
the buildings, identified the pathologies of their construction, recorded and analyzed the residents’
socio-economic condition and the economic activities that occur in the intervention area. Due care was
given to the study of the social sustainability dimension of the intervention, namely by ensuring an
adequate rehousing program of all residents and avoiding future gentrification phenomena.

The decision support analysts team (including authors of this article), designed and implemented
a web-based multicriteria spatial decision support system using GIS technology—see [72]. Examples
of the outputs of the implemented system (including results of multicriteria analysis) are depicted in
Figures 1 and 2.
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Figure 2. Case study area, rehousing needs.

During the development of works, the decision support analysts team, which was responsible for
interacting with the other three and integrating all the information received, felt a very strong need for
a guiding methodology. This methodology could act as an organizing and systematizing document
for the undertaking of this large task in a coherent way, directed at the planning and management
of the sequential intervention actions. In short, a roadmap for this could clearly define the steps, the
corresponding stakeholders and the teams’ engagement to make sure the UR intervention reaches
its objectives. The worldwide economic crisis that followed the next year has put PRUC execution
under severe financial constraints, ultimately leading to its adjournment sine die. The concept of a
supporting methodology however subsisted, and this article presents one such proposal, based on
both the conclusions from the lessons learned from PRUC and the opportunities UR actions present for
all stakeholders and the city itself.

The proposed methodology, represented schematically in Figure 3, is composed of 15 steps,
grouped into five phases. It tries to follow, as far as possible, the usual stages of the development of
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a project (entire lifetime, from planning to management). Of these five phases, the first three can be
called the “Strategic Plan”, since it is during these phases that the intervention strategy is studied and
elaborated. The last two phases fit on what is known as the “Operational Plan” (not to be confused
with the UR intervention itself, which is the whole process), and correspond to the period in which the
strategic options are implemented on the field.
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Given the diversity of involved stakeholders in these projects, the importance of perceiving and
mainly integrating their expectations, and making them more actively and effectively involved in
decision-making processes [18,19,64,73], Table 1 lists in a clear, simple style, the specific tasks for each
phase/step and suggests that stakeholders carry out each of these tasks.

3.1. Phase I—Identification of the Need for UR

3.1.1. Step 01—Identification of the Need and Creation of Work Groups

Authorities begin by identifying the urban spaces under their management that are degraded, in
all or some of the dimensions of UR—Figure 2, and therefore warrant a UR intervention. This should
take into account a set of general principles [74], namely: The principle of coordination, promoting
convergence, articulation, compatibility and complementarity of the various actions of public and
private initiative; the principle of fair consideration, promoting an appropriate weighting of all the
interests at stake in UR actions, in particular, the interests of owners or other rights holders on buildings
that are subjects of the regeneration interventions; the principle of equity, ensuring the fair distribution
of costs and benefits arising from the implementation of UR actions; the principle of financial
sustainability, guaranteeing that the intervention is based on a financially sustainable and balanced
model, contributing to the valorization of urban areas and buildings intervened; and the principle
of integration, preferring the intervention in areas whose boundaries enable an appropriate and
articulated response to the morphological, economic, social, cultural and environmental components
of urban development.
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Table 1. Teams engagement/task stakeholders.
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Table 1. Cont.
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12. Project/plan execution and
control � � �

Bidding and contracting of construction teams (All)
Physical execution (7)

13. Completion of the
intervention � � � � � � � � � � � � Project closure (All)

14. Systems start-up � � � � � Start-up (All)

V
.O

pe
ra

ti
on

(M
is

e
En

O
eu

vr
e)

an
d

M
ai

nt
en

an
ce

15. Monitoring, maintenance
and continuous improvement � � � � � �

Maintenance/conservation plans execution (All)
Monitoring of further intervention needs (All)
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Thus the promoter entity, which are usually the municipal and regional authorities, having
identified the need for a UR intervention should, within these principles, begin by delimiting
(provisionally) the intervention area (UR area) and identifying potential stakeholders [75], partners
and other stakeholders in the intervention, e.g., citizens in general; UR area residents; homeowners’
associations and relevant NGOs representatives; authorities and bodies of public administration (at
local, regional and national levels); investors and financiers; technicians and specialists; and R&D
institutions. Particular attention should be given to the latter aspect, since the involvement of all
potential stakeholders from an early stage is essential for the perception and congregation of all the
interests, views and objectives involved [64]. Indeed, it is well-known that the ability to influence the
options and final characteristics of the project, without significantly affecting costs, is much higher in
the early stages of development and decreases considerably as it evolves.

So, at step (01), an effort should be made to strongly encourage the exchange and dissemination of
information (conferences, seminars, etc.), knowledge sharing and viewpoints (round tables, think-tanks,
etc.) and active participation of all stakeholders (creation of workgroups, etc.). This first step ends with
the definition of guidelines and general objectives for the UR intervention, with clear identification of
interested stakeholders, the formation of workgroups and teams, the definition of their responsibilities
and tasks, and the sharing and dissemination of the work carried out and results obtained.

3.1.2. Step 02—Survey of the Existing Situation

The survey and analysis of the current situation of the UR area should be carried out, including
identification of its main problems, needs and opportunities, and the characterization of the built
heritage and socio-economic environment of the UR area. Collecting data about the UR area’s physical,
economic, social and environmental realities, which is necessary for the ensuing work and tasks, is the
main objective of this step. For this purpose, one should make use of the best means and techniques
available, which may include, e.g., information gathering concerning plans, programs, projects (already
existing or in preparation), surveys, interviews, physical inspection to buildings, equipment and urban
infrastructure testing. The survey’s output will allow initial estimates for costs, options, risks and
benefits of the UR intervention. Some (very) short-term solutions may also be identified, particularly
for high-risk and/or emergency situations (e.g., lack of minimum safety conditions; extreme social needs
and crime). Survey teams typically include civil engineers, which will evaluate building conservation
status; architects, for characterizing buildings; economists and sociologists, to evaluate population
characteristics and economic and land-use activities; and eventually environmental agency technicians,
to evaluate potential implications at this level.

3.2. Phase II—Characterization of the Intervention Area

In this phase, the area of intervention is characterized, based on the survey data collected in the
previous step. It splits into the following three steps.

3.2.1. Step 03—Definition of Performance Indicators/Attributes

The different workgroups, following the guidelines and UR intervention objectives previously
identified, design and carry out the studies needed for the identification and selection of performance
indicators/attributes to be used in the multidimensional characterization (physical, economic, social,
cultural, environmental, etc.) of the UR area. The terms “indicators/attributes” and “alternatives” are
to be understood in the context of multicriteria methods, methods which the UR actions naturally
require due to its aforementioned multidimensional nature. See e.g., [72,76].

3.2.2. Step 04—Definition of Methodologies

One thus seeks to analyze survey data and transform it into relevant information, to be used in
this step (04). Indeed, after indicators/attributes are defined, methodologies and models should be
identified and/or developed to use in the definition and evaluation of performance indicators of the
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project (financial evaluation; environmental performance assessment; multi-attribute analysis; etc.). A
decision support team should join in at this stage, if not already on-board.

3.2.3. Step 05—Definition of Objectives and Their (Relative) Importance

Once both the performance indicators and the methodologies/models to obtain them had been
identified, a discussion is carried out to define specific objectives for each particular UR process. The
definition of these objectives will enable deployment of the decision-making model and its testing
and calibration through preliminary simulations. At this step, the tasks necessary for the definition of
the relative importance of the different objectives should also be executed. This may be carried out
through discussions among workgroups and teams, interviews with experts or even (if a broader scope
is necessary) by conducting public consultation or population surveys. This stage is to be coordinated
by the decision support team, in tandem with political authorities.

It is desirable that at the end of this stage the UR area is fully delimited and ready to undergo
formal approval. This is, in fact, a requirement in some legislation (see e.g., [74]).

3.3. Phase III—Analysis of Intervention Alternatives

This phase, the last one at the Strategic Plan level is made up of four steps.

3.3.1. Step 06—Identification and Definition of Alternatives

It concerns works and studies necessary for the identification and characterization of project
options and intervention alternatives meeting the objectives of the UR operation. When characterizing
the alternatives, each of these must be assessed and compared with the procedures and methods
previously defined and according to the indicators/attributes defined in phase II, steps 03–04. The
decision support team proposes the alternatives, which are to be discussed together with the technical
teams and political authorities. It is very important that the alternatives incorporate building energy
efficiency and land-use improvements considerations.

3.3.2. Step 07—Study and Comparison of Alternatives

The study and comparison of these alternatives are carried out. This is done by the decision
support team, which conducts feasibility studies, cost-benefit analysis, scenario simulation, multicriteria
evaluation (this allows the explicit inclusion of all relevant dimensions of the problem using the
respective natural measurement units with convenient trade-off and sensitivity analysis), etc.

3.3.3. Step 08—Analysis of Output and Definition of Intervention Solutions

By analyzing the output and its confrontation with the initial objectives, the selection of the
intervention options that best address the needs and objectives of the project is carried out. These
results must be presented to all stakeholders, among which a wider discussion should be promoted.
The emerging conclusions should then result in a decision-making proposal—the definition of the UR
strategic plan.

3.3.4. Step 09—Public Discussion and Approval of the UR Operation

It corresponds to the public discussion/consultation and final approval of the strategic plan. It is
important to point out that this discussion should not be understood as a merely formal act (often
enforced by legal provisions), but rather as a fundamental tool for the benchmarking and validation of
the solutions found. Thus, all the resources necessary to promote an effective and enlightened public
participation should be guaranteed in this step. This is essential to ensure the establishment of solid
commitments and shared responsibilities in the implementation of the plan of action.
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3.4. Phase IV—Concept, Execution and Control

Having defined and approved the strategic plan of action, its implementation follows. In the
so-called operational plan, actions towards its effective implementation are undertaken. This phase
subdivides into three steps.

3.4.1. Step 10—Project/Plan Design

The technical design teams, based on the strategic plan guidelines and the needs identified in
the survey and subsequent characterization of the intervention zone, translate the decision-makers’
choices into projects of solutions. These technical projects should allow setting up the timeline and
financial planning of the UR intervention, quality and safety plans, as well as a detailed maintenance
and conservation plan. All these elements of the intervention project should be subject to a final review
to ensure its proper framing with the objectives set, eventual corrections notwithstanding.

3.4.2. Step 11—Project/Plan Revision and Approval

The final discussion and approval of the intervention project are carried out. It precedes the last
step of this phase (step 12)—the physical execution of the UR intervention in all its aspects: Buildings,
networks and urban infrastructure, public spaces, etc.

3.4.3. Step 12—Project/Plan Execution and Control

At the construction step, the usual tasks of management, control and monitoring of cost and
quality of the work should be strictly carried out.

The work developed in the previous stages will, in principle, allow for the smooth execution of all
construction works. However, if setbacks occur, they should be resolved in the same spirit of the above
procedures and documented, to be avoided in future projects.

3.5. Phase V—Operation (Mise en Oeuvre) and Maintenance

This phase subdivides into the following three steps.

3.5.1. Step 13—Completion of the Intervention

Once the construction phase had been completed, analysis and reflection should be conducted
concerning the entire UR intervention. In particular, the checklist should include: An analysis of
the performance attributes and objectives set for the operation; implementation of conservation,
maintenance and monitoring systems set to operate for the lifetime of the project; and a general outlook
by all actors and stakeholders.

3.5.2. Step 14—Systems Start-Up

In this step, the commissioning of all systems, infrastructure and public spaces is done, and the
buildings are put into use.

3.5.3. Step 15—Monitoring, Maintenance and Continuous Improvement

Permanent communication with users of public spaces and buildings should be established, and
the execution and control of maintenance/conservation plans should be guaranteed, together with the
on-going evaluation of any further intervention needs.

3.6. Final Remarks

The complex nature of a UR intervention may, as stages are implemented, imply the readjustment
or resetting of guidelines, objectives, stakeholders, workgroups and teams. As such, throughout the
lifetime of the project, the use phase included, information on its progress must be maintained and
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organized. The difficulties, problems and faults detected, as well as the solutions found, should be
reported and documented, so that the whole experience can be fed back into future projects. It is also
very important to permanently monitor and coordinate the work done at all phases/steps, so as to
ensure compatibility of the proposals with the territorial management instruments, compliance with
legal norms and correct motivation of technical solutions.

4. Conclusions

Current reorganization trends, efficiency needs and sustainability concerns, make UR a subject
of rising importance. The socio-economic, environmental and political context of nowadays call for
inclusive and careful planning and management of such actions in order to turn the interventions
into profitable and efficient long-term investments and serve as a laboratory for the development of
complex interventions on the urban space with participative overtones.

In this article, a methodology to undertake UR interventions, motivated by these modern concerns
and reflecting the authors’ experience from a large-scale project, was presented. Conceived as a
fully-integrated approach, including strategic and operational aspects, it is applicable to any UR
intervention anywhere, suitable to be used as a baseline for consultancy in this respect. It is innovative
because it is a holistic methodology (clearly defining steps, the corresponding stakeholders and the
teams’ engagement in an integrated framework) to plan and oversee UR actions. The introduced
methodology can help city planners and decision-makers organize ideas and/or broaden their views
on the subject.
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19. Rădulescu, C.M.; Ştefan, O.; Rădulescu, G.M.T.; Rădulescu, A.T.G.M.; Rădulescu, M.V.G.M. Management of
Stakeholders in Urban Regeneration Projects. Case Study: Baia-Mare, Transylvania. Sustainability 2016, 8,
238. [CrossRef]

20. Winston, N. Urban Regeneration for Sustainable Development: The Role of Sustainable Housing? Eur. Plan.
Stud. 2009, 17, 1781–1796. [CrossRef]

21. Schenkel, W. Regeneration Strategies in Shrinking Urban Neighbourhoods—Dimensions of Interventions in
Theory and Practice. Eur. Plan. Stud. 2015, 23, 69–86. [CrossRef]

22. United Nations. Population Division—World Urbanization Prospects 2018; United Nations: New York, NY,
USA, 2018.

23. European Commission. Europe 2020—A Strategy for Smart, Sustainable and Inclusive Growth; European
Commission: Brussels, Belgium, 2010.

24. European Commission. Adoption of the Paris Agreement; European Commission: Brussels, Belgium, 2015.
25. United Nations. Transforming Our World: The 2030 Agenda for Sustainable Development (Sustainable Development

Goals); United Nations Population Fund: New York, NY, USA, 2015.
26. European Union. Urban Agenda for the EU—Pact of Amsterdam; European Union: Brussels, Belgium, 2016.
27. European Union. Directive 2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the

energy performance of buildings. Off. J. Eur. Union 2010, L 153, 13–34.
28. European Union. Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on

energy efficiency, amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and
2006/32/EC. Off. J. Eur. Union 2012, L 315, 1–55.

29. European Union. Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018 Amending
Directive 2010/31/EU on the Energy Performance of Buildings and Directive 2012/27/EU on Energy Efficiency;
European Union: Brussels, Belgium, 2018.

30. ZEBRA2020. Available online: http://zebra2020.eu/ (accessed on 30 July 2019).
31. URBACT. URBACT—Driving Change for Better Cities. Available online: http://urbact.eu/ (accessed on 30

July 2019).
32. European Commission. JESSICA: Joint European Support for Sustainable Investment in City Areas; European

Investment Bank: Luxembourg, 2018.
33. European Commission. Level(s)—Building Sustainability Performance; European Commission: Brussels,

Belgium, 2017.
34. Brøgger, M.; Wittchen, K.B. Estimating the energy-saving potential in national building stocks—A

methodology review. Renew. Sustain. Energy Rev. 2018, 82, 1489–1496. [CrossRef]
35. Soares, N.; Bastos, J.; Pereira, L.D.; Soares, A.; Amaral, A.R.; Asadi, E.; Rodrigues, E.; Lamas, F.B.; Monteiro, H.;

Lopes, M.A.R.; et al. A review on current advances in the energy and environmental performance of buildings
towards a more sustainable built environment. Renew. Sustain. Energy Rev. 2017, 77, 845–860. [CrossRef]

36. Caputo, S.; Caserio, M.; Coles, R.; Jankovic, L.; Gaterell, M.R. Testing energy efficiency in urban regeneration.
Proc. Inst. Civ. Eng. Eng. Sustain. 2012, 165, 69–80. [CrossRef]

http://dx.doi.org/10.1111/j.0020-2754.2004.00116.x
http://dx.doi.org/10.1016/j.geoforum.2006.07.008
http://dx.doi.org/10.3390/su11061617
http://dx.doi.org/10.1080/09654313.2016.1259397
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban_Europe_%E2%80%94_statistics_on_cities,_towns_and_suburbs_%E2%80%94_patterns_of_urban_and_city_developments#Population_projections_for_2015.E2.80.9350
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban_Europe_%E2%80%94_statistics_on_cities,_towns_and_suburbs_%E2%80%94_patterns_of_urban_and_city_developments#Population_projections_for_2015.E2.80.9350
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Urban_Europe_%E2%80%94_statistics_on_cities,_towns_and_suburbs_%E2%80%94_patterns_of_urban_and_city_developments#Population_projections_for_2015.E2.80.9350
http://dx.doi.org/10.3390/su9091640
http://dx.doi.org/10.3390/su8030238
http://dx.doi.org/10.1080/09654310903322306
http://dx.doi.org/10.1080/09654313.2013.820089
http://zebra2020.eu/
http://urbact.eu/
http://dx.doi.org/10.1016/j.rser.2017.05.239
http://dx.doi.org/10.1016/j.rser.2017.04.027
http://dx.doi.org/10.1680/ensu.2012.165.1.69


Sustainability 2019, 11, 4129 15 of 16

37. European Environment Agency. Consumption and the Environment–2012 Update; European Environment
Agency: Copenhagen, Denmark, 2012.

38. ürge-Vorsatz, D.; Danny Harvey, L.D.; Mirasgedis, S.; Levine, M.D. Mitigating CO2 emissions from energy
use in the world’s buildings. Build. Res. Inf. 2007, 35, 379–398. [CrossRef]

39. Ürge-Vorsatz, D.; Novikova, A. Potentials and costs of carbon dioxide mitigation in the world’s buildings.
Energy Policy 2008, 36, 642–661. [CrossRef]

40. UNEP. Building Day Brochure; United Nations Environment Programme: Nairobi, Kenyan, 2015.
41. BPIE. Committed to Increasing the Energy Performance of Buildings Across Europe; Buildings Performance Institute

Europe: Brussels, Belgium, 2015.
42. BPIE. Factsheet—97% of Buildings in the EU Need to Be Upgraded; Buildings Performance Institute Europe:

Brussels, Belgium, 2017.
43. Hassan, A.M.; Lee, H. Toward the sustainable development of urban areas: An overview of global trends in

trials and policies. Land Use Policy 2015, 48, 199–212. [CrossRef]
44. European Commission. EU Building Database. Available online: https://ec.europa.eu/energy/en/eu-

buildings-database (accessed on 30 July 2019).
45. BPIE. Europe’s Buildings under the Microscope—A Country-By-Country Review of the Energy Performance of

Buildings; Buildings Performance Institute Europe: Brussels, Belgium, 2011.
46. Næss-Schmidt, H.; Hansen, M.; Danielsson, C. Renovate Europe—Multiple Benefits of Investing in Energy

Efficient Renovations—Impact on Public Finances; Copenhagen Economics: Copenhagen, Denmark, 2012.
47. European Environment Agency. End-User GHG Emissions from Energy. Reallocation of Emissions from Energy

Industries to End Users 2005–2009; European Environment Agency: Copenhagen, Denmark, 2011.
48. Collier, C.G. The role of micro-climates in urban regeneration planning. Proc. Inst. Civ. Eng. Munic. Eng.

2011, 164, 73–82. [CrossRef]
49. CIWMB. Designing with Vision: A Technical Manual for Material Choices in Sustainable; California Integrated

Waste Management Board: Sacramento, CA, USA; California Environmental Protection Agency: Sacramento,
CA, USA, 2000.

50. European Commission. Construction and Demolition Waste (CDW). Available online: http://ec.europa.eu/

environment/waste/construction_demolition.htm (accessed on 30 July 2019).
51. European Commission. Green Paper on Energy Efficiency, Doing More with Less; European Commission:

Brussels, Belgium, 2005.
52. Vilches, A.; Garcia-Martinez, A.; Sanchez-Montañes, B. Life cycle assessment (LCA) of building refurbishment:

A literature review. Energy Build. 2017, 135, 286–301. [CrossRef]
53. European Commission. Horizon 2020—Draft Work Programme 2016–2017; European Commission: Brussels,

Belgium, 2015.
54. Wei, Y.D.; Ewing, R. Urban expansion, sprawl and inequality. Landsc. Urban Plan. 2018, 177, 259–265.

[CrossRef]
55. Long, X.; Ji, X.; Ulgiati, S. Is urbanization eco-friendly? An energy and land use cross-country analysis.

Energy Policy 2017, 100, 387–396. [CrossRef]
56. Balaban, O.; Puppim de Oliveira, J.A. Understanding the links between urban regeneration and

climate-friendly urban development: Lessons from two case studies in Japan. Local Environ. 2014,
19, 868–890. [CrossRef]

57. Artola, I.; Rademaekers, K.; Williams, R.; Yearwood, J. Boosting Building Renovation: What Potential and Value
for Europe?; European Parliament: Brussels, Belgium, 2016.

58. Jochem, E.; Madlener, R. The Forgotten Benefits of Climate Change Mitigation: Innovation, Technological
Leapfrogging, Employment, and Sustainable Development; OECD: Paris, France, 2003; p. 25.

59. Ding, C.; Liu, C.; Zhang, Y.; Yang, J.; Wang, Y. Investigating the impacts of built environment on vehicle
miles traveled and energy consumption: Differences between commuting and non-commuting trips. Cities
2017, 68, 25–36. [CrossRef]

60. Litman, T. Land Use Impacts on Transport—How Land Use Factors Affect Travel Behavior; Victoria Transport
Policy Institute: Victoria, BC, Canada, 2018.

61. Li, S.; Zhao, P.; Zhang, H.; Quan, J. Walking behavior in the old downtown Beijing: The impact of perceptions
and attitudes and social variations. Transp. Policy 2019, 73, 1–11. [CrossRef]

http://dx.doi.org/10.1080/09613210701325883
http://dx.doi.org/10.1016/j.enpol.2007.10.009
http://dx.doi.org/10.1016/j.landusepol.2015.04.029
https://ec.europa.eu/energy/en/eu-buildings-database
https://ec.europa.eu/energy/en/eu-buildings-database
http://dx.doi.org/10.1680/muen.2011.164.2.73
http://ec.europa.eu/environment/waste/construction_demolition.htm
http://ec.europa.eu/environment/waste/construction_demolition.htm
http://dx.doi.org/10.1016/j.enbuild.2016.11.042
http://dx.doi.org/10.1016/j.landurbplan.2018.05.021
http://dx.doi.org/10.1016/j.enpol.2016.06.024
http://dx.doi.org/10.1080/13549839.2013.798634
http://dx.doi.org/10.1016/j.cities.2017.05.005
http://dx.doi.org/10.1016/j.tranpol.2018.10.005


Sustainability 2019, 11, 4129 16 of 16

62. Van Meerkerk, I.; Boonstra, B.; Edelenbos, J. Self-Organization in Urban Regeneration: A Two-Case
Comparative Research. Eur. Plan. Stud. 2013, 21, 1630–1652. [CrossRef]

63. Dogruyol, K.; Aziz, Z.; Arayici, Y. Eye of Sustainable Planning: A Conceptual Heritage-Led Urban
Regeneration Planning Framework. Sustainability 2018, 10, 1343. [CrossRef]

64. Jung, T.H.; Lee, J.; Yap, M.H.T.; Ineson, E.M. The role of stakeholder collaboration in culture-led urban
regeneration: A case study of the Gwangju project, Korea. Cities 2015, 44, 29–39. [CrossRef]

65. De Roo, G.; Porter, G. (Eds.) Fuzzy Planning: The Role of Actors in a Fuzzy Governance Environment; Ashgate
Publishing Company: Farnham, UK, 2007.

66. Glackin, S.; Dionisio, M.R. ‘Deep engagement’ and urban regeneration: Tea, trust, and the quest for co-design
at precinct scale. Land Use Policy 2016, 52, 363–373. [CrossRef]

67. Mavrodieva, A.V.; Daramita, R.I.F.; Arsono, A.Y.; Yawen, L.; Shaw, R. Role of Civil Society in Sustainable
Urban Renewal (Machizukuri) after the Kobe Earthquake. Sustainability 2019, 11, 335. [CrossRef]

68. Jones, B. Integrated Project Delivery (IPD) for Maximizing Design and Construction Considerations Regarding
Sustainability. Procedia Eng. 2014, 95, 528–538. [CrossRef]

69. Jobidon, G.; Lemieux, P.; Beauregard, R. Implementation of Integrated Project Delivery in Quebec’s
Procurement for Public Infrastructure: A Comparative and Relational Perspective. Sustainability 2018, 10,
2648. [CrossRef]

70. Bai, X.; McAllister, R.R.J.; Beaty, R.M.; Taylor, B. Urban policy and governance in a global environment:
Complex systems, scale mismatches and public participation. Curr. Opin. Environ. Sustain. 2010, 2, 129–135.
[CrossRef]

71. Dekker, K.; van Kempen, R. Urban governance within the Big Cities Policy: Ideals and practice in Den Haag,
the Netherlands. Cities 2004, 21, 109–117. [CrossRef]

72. Natividade-Jesus, E.; Coutinho-Rodrigues, J.; Tralhão, L. Housing evaluation with web-SDSS in urban
regeneration actions. Proc. Inst. Civ. Eng. Munic. Eng. 2013, 166, 194–207. [CrossRef]

73. Kaza, N. Tyranny of the Median and Costly Consent: A Reflection on the Justification for Participatory
Urban Planning Processes. Plan. Theory 2006, 5, 255–270. [CrossRef]

74. LPR (Law of Portuguese Republic 31/2012). Procede à revisão do regime jurídico do arrendamento urbano.
Diário da República, I Série, 157 (14 de Agosto), 4411-4452. Portuguese Landlord-Tenant Law (revision).
2012. Available online: https://dre.pt/pesquisa/-/search/175305/details/maximized (accessed on 30 July 2019).

75. Rizzo, E.; Pesce, M.; Pizzol, L.; Alexandrescu, F.M.; Giubilato, E.; Critto, A.; Marcomini, A.; Bartke, S.
Brownfield regeneration in Europe: Identifying stakeholder perceptions, concerns, attitudes and information
needs. Land Use Policy 2015, 48, 437–453. [CrossRef]

76. Natividade-Jesus, E.; Coutinho-Rodrigues, J.; Antunes, C.H. A multicriteria decision support system for
housing evaluation. Decis. Support Syst. 2007, 43, 779–790. [CrossRef]

© 2019 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 (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1080/09654313.2012.722963
http://dx.doi.org/10.3390/su10051343
http://dx.doi.org/10.1016/j.cities.2014.12.003
http://dx.doi.org/10.1016/j.landusepol.2016.01.001
http://dx.doi.org/10.3390/su11020335
http://dx.doi.org/10.1016/j.proeng.2014.12.214
http://dx.doi.org/10.3390/su10082648
http://dx.doi.org/10.1016/j.cosust.2010.05.008
http://dx.doi.org/10.1016/j.cities.2004.01.007
http://dx.doi.org/10.1680/muen.12.00022
http://dx.doi.org/10.1177/1473095206068630
https://dre.pt/pesquisa/-/search/175305/details/maximized
http://dx.doi.org/10.1016/j.landusepol.2015.06.012
http://dx.doi.org/10.1016/j.dss.2006.03.014
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Urban Regeneration: Impacts and Opportunities 
	Urban Regeneration Impacts 
	The General Importance for Sustainability and Resilience 
	Energy Efficiency and Environmental Impacts 
	Economic, Social and Land-Use Impacts 

	Urban Regeneration as a Change of Paradigm 

	Methodology for Planning and Management of UR Actions 
	Phase I—Identification of the Need for UR 
	Step 01—Identification of the Need and Creation of Work Groups 
	Step 02—Survey of the Existing Situation 

	Phase II—Characterization of the Intervention Area 
	Step 03—Definition of Performance Indicators/Attributes 
	Step 04—Definition of Methodologies 
	Step 05—Definition of Objectives and Their (Relative) Importance 

	Phase III—Analysis of Intervention Alternatives 
	Step 06—Identification and Definition of Alternatives 
	Step 07—Study and Comparison of Alternatives 
	Step 08—Analysis of Output and Definition of Intervention Solutions 
	Step 09—Public Discussion and Approval of the UR Operation 

	Phase IV—Concept, Execution and Control 
	Step 10—Project/Plan Design 
	Step 11—Project/Plan Revision and Approval 
	Step 12—Project/Plan Execution and Control 

	Phase V—Operation (Mise en Oeuvre) and Maintenance 
	Step 13—Completion of the Intervention 
	Step 14—Systems Start-Up 
	Step 15—Monitoring, Maintenance and Continuous Improvement 

	Final Remarks 

	Conclusions 
	References

