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Preface

The chapters included in this book give a kaleidoscopic selection of conceptual,
empirical, methodological, technical, case studies and research projects, which
implement the concepts of circular economy to the regeneration of the built envi-
ronment. This means enhancing the understanding of sustainability to a broader
paradigm, developing a number of practices concerning energy, rawmaterials, waste,
health and society. In particular, a set of theoretical and methodological contributions
introduce the theme of the socio-economic development of territories, while the three
following sections deal with the challenge of closing the loops of the construction
sector—on the one hand, focusing at the larger scale of urban regeneration and, on the
other hand, deepening new ways of activating sustainable and resilient paths at the
level of the building materials’ production, and eventually foreseeing novel policies,
tools and organizational models of the building performances’ improvement through
the reusing, recycling, up-cycling and remanufacturing strategies, applied to the built
environment.

This book belongs to a series, which aims at emphasising the impact of the
multidisciplinary approach practised by ABC Department (Architecture, Built
Environment and Construction Engineering) scientists to face timely challenges in
the industry of the built environment. This book presents a structured vision of the
many possible approaches—within the field of architecture and civil engineering—
to the development of researches dealing with the processes of planning, design,
construction, management and transformation of the built environment. Each book
contains a selection of essays reporting researches and projects, developed during
the last six years within the ABC Department of Politecnico di Milano, concerning a
cutting-edge field in the international scenario of the construction sector. Following
the concept that innovation happens as different researches stimulate each other,
skills and integrate disciplines are brought together within the department, gener-
ating a diversity of theoretical and applied studies.

The papers have been selected on the basis of their capability to describe the
outputs and the potentialities of carried out researches, giving at the same time a
report on the reality and on the perspectives for the future. The cooperation of ABC
Department scientists with different institutional and governmental bodies (e.g.
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UNESCO, UIA, EACEA, EC-JRC, ESPON, DG REGIO) as well as their partici-
pation to sectoral boards and committees (e.g. ISO, CEN, UNI, Network
Android-Disaster Resilient, IEA, Stati Generali della Green Economy, Green Public
Procurement, Associazione Rete Italiana LCA, Lombardy Energy Cleantech
Cluster) and their dialogues with institutions (e.g. national ministries, regional
government, local administrations) led and motivated the selection of the essays.

Stefano Della Torre
Head of the Department Architecture

Built Environment and Construction Engineering
Politecnico di Milano

Milan, Italy
e-mail: stefano.dellatorre@polimi.it
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Introduction

The regeneration of the built environment represents a prominent research field for
all scholars and professionals interested in the creation, evolution and transformation
of the urban environment and the relationships between urban, peri-urban and rural
spaces. In spite of its well-established and long tradition, this field of enquiry has not
yet become depleted but rather is receiving renewed attention and has become
compelling in the scientific community for the co-occurrence of multiple trends and
phenomena. First, recent times are characterised by an impressive rate of urbani-
sation, and projections forecast increased urbanisation for the future, especially in
less developed and developing countries. Second, the increasing constraints on the
widespread availability of economic, social and environmental resources push
towards the ideation, prototyping and application of new solutions as to accom-
modate this quest for urbanisation. Third, the need to continue to take care of, adapt
and maintain the heritage of historic cities, especially in advanced countries, and in
the light of these constraints, require the experimentation of new approaches to the
requalification and renewal, both material and functional, as well as new method-
ologies of intervention, more error-friendly and based on the reversibility of the
current actions, in order to guarantee future generations the possibility of revising the
approaches in view of more advanced tools and procedures.

This volume then aims to take on this challenge and proposes a reflection on the
strategic importance and advantages of adopting multidisciplinary and multi-scalar
approaches of enquiry and intervention on the built environment which are based
on the principles of sustainability and on circular economy strategies. In fact, the
regeneration of the built environment can represent an important cornerstone in the
transition from a linear to a circular economy model through multiple actions that
can take place at different scales, i.e. the recycling and reuse of building artefacts,
products and components, the improvement of the quality and functionality of
existing buildings, the valorisation of cultural heritage, the re-infrastructure and
implementation of sustainable transport systems and the efficient use of local
economic resources.

In order to address the abovementioned overarching research challenge, this
volume identifies specific challenges according to a macro-to-micro unit of analysis
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ranging from the city itself as an aggregated unit of analysis, to the district/building,
from sustainable innovative products and processes to be developed and deployed
in the construction sector to multi-scalar strategies to improve building
performances.

Starting from the most aggregated level of analysis, the first specific challenge
addressed in this volume refers to the possible strategies to relaunch
socio-economic development in urban environments through regenerative pro-
cesses. The key concern, then, is how the regeneration of the built environment can
promote not only economic growth processes but also the efficient use of local
economic, social and environmental resources, from a circular economy perspective
and consistently with sustainability principles.

The second specific challenge relates to the regeneration of urban spaces from a
resilient and circular perspective. The key concern in this case is how regeneration
of the built environment can be achieved through the reuse and requalification of
existing buildings by developing efficient, structurally adequate, resilient, adaptive,
flexible and convertible building systems; through the requalification of abandoned
and peri-urban areas by planning construction and demolition, by managing and/or
reusing building waste, by promoting sustainable buildings, by limiting land use, by
activating virtuous and innovative circular processes between primary and secondary
materials; and through the requalification of the urban fabric in minor centres by
promoting the history and identity of rural villages and peri-urban areas as to favour
their conservation and resilience with respect to risk factors such as earthquakes.

The third specific challenge is associated with the development and the
deployment of innovative products and processes in the construction sector in the
effort to move towards sustainable and circular principles. The key concern then
refers to the ideation of new components, products, systems and processes starting
from the reuse of existing products and materials that can lead to changes in the
construction sector filière as well as to the use of innovative materials aimed at
promoting the development of structural requalification technologies and tech-
niques based on the use of materials that have been recycled or can be easily
recyclable/convertible, according to a circular economy perspective.

The fourth and last specific challenge is linked to the development of
multi-scalar (i.e. from the building to the city) approaches for enhancing the per-
formances of the existing building stock, as well as of the new buildings. This
concerns multi-scalar strategies as to mitigate climate change effects by limiting
local metabolism, by improving energy efficiency practice, by integrating locally
available resources, by diffusing smart buildings, systems and grids as well as by
implementing actions to improve the existing buildings and public spaces with the
aim of reducing risk factors for individual and collective health, of promoting built
environment quality from both a social and environmental perspective along all
phases from the project, to construction, from use to maintenance and dismantling.

Addressing these complex fields of research requires the availability and the
integration of multiple disciplines that span from engineering to architecture and
regional and urban economics and studies. Such multidisciplinary, in fact, enables
to disentangle and to unpack the multidimensional nature of all processes impacting
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on built environment regeneration. The ABC Department of Politecnico di Milano,
with its multidisciplinary faculty composition, is well-equipped to address all these
research subjects and has launched over time a series of national and international
research projects that explore and analyse in depth how these challenges can be
addressed. Additionally, the international openness of the studies conducted at ABC
enables a comparison with the most advanced research—basic, applied, techno-
logical and project-based—conducted abroad.

In particular, this volume offers a rich and kaleidoscopic selection of the most
prominent conceptual, empirical, methodological, technical, case study and
project-based researches conducted by the members of ABC and that are the out-
come of national and international research projects carried in collaboration with
other universities and research centres, also on behalf of institutional and govern-
mental bodies (e.g. UNESCO, UIA, EACEA, EC-JRC, ESPON, DG REGIO); of
participation to sectoral boards and committees (e.g. ISO, CEN, UNI, Network
Android-Disaster Resilient, IEA, Stati Generali della Green Economy, Green Public
Procurement, Associazione Rete Italiana LCA, Lombardy Energy Cleantech
Cluster); of dialogues with institutions (e.g. national ministries, regional govern-
ment, local administrations).

The design of this volume follows the challenge logic sketched above.
Accordingly, the volume is organised in four main sections, each addressing one
of the four specific challenges listed above and opening with an introduction written
by the volume editors. Given the multidisciplinary nature of this volume, the
allocation of each contribution in a specific section is not watertight but, in our
view, the proposed structure of the volume serves as a useful structure of central
themes in the research field on the regeneration of the built environment from a
circular economy perspective.

Sara Cattaneo
Camilla Lenzi

Alessandra Zanelli
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EU Regional Policy Effectiveness
and the Role of Territorial Capital

Ugo Fratesi and Giovanni Perucca

Abstract The present chapter reviews the recent studies of the group of regional and
urban economics on the impact of the European Union regional policy on regional
development. In particular, the focus of the research program is on the identification of
the mechanisms through which the local territorial characteristics mediate the effect
of public investments. Results show a strong relationship between the territorial
capital of regions and the effectiveness of the EU regional policy. This evidence
conveys relevant implications for policymakers. In particular, it suggests that regions
should invest in those assets that are complementary to the ones which they already
have, in order to build a balanced economic system.

Keywords EU regional policy · Territorial capital · Economic resilience

1 Introduction

The European Union (EU) allocates every year about one-third of its budget to
regional policies, i.e., to actions aimed at promoting the development of places in
various fields, from transport infrastructure to ICT, from firms’ competitiveness to
social inclusion. The allocation of funds across regions, however, is not distributed
equally. About 51% of the budget is allocated to less developed regions, i.e., those
with a level of per capita gross domestic product (GDP) lower than 75% of the EU
average. Remaining funds are invested in transition regions (per capita GDP between
75 and 90% of the EU average) and more developed regions (per capita GDP above
90% of the EU average).

This asymmetric allocation of funding mirrors the redistributive principle of
the benefits from economic integration which, since its establishment, guides EU
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regional policy. In the words of Jacques Delors, “all regions of the Community
ought to be able to share progressively in these benefits. (…) It is for this reason that
the ‘transparency’ of the large market should be facilitated by supporting the efforts
of regions with ill-adapted structures and those in the throes of painful restructuring.
Community policies can be of assistance to these regions, which in no way absolves
them from assuming their own responsibilities and from making their own effort”
(Delors 1987, p. 7).

Therefore, the ultimate goal of regional policy is, through the promotion of socioe-
conomic development in regions less favored by European integration, to reinforce
territorial cohesion within the EU. For this reason, the EU regional policy is often
labeled as Cohesion Policy.

The assessment of Cohesion Policy is fundamental to understand whether this
target has been achieved. A long stream of research has focused on this issue, with the
aim ofmeasuring the net impact of EU regional policy on the development of regions,
mainly interpreted in terms of GDP and employment growth. Empirical evidence of a
positive associationbetweenCP funding and economicprosperity, however, appeared
to be inconsistent across studies (Dall’Erba and Le Gallo 2008; Becker et al. 2012),
especially because there are empirical and conceptual issues which cannot yet be
reconciled (Fratesi 2016): Whether Cohesion Policy had a positive effect on regional
development or not, is still an open question in the literature.

The group of regional and urban economics formulated a hypothesis for explain-
ing the divergence of empirical results from previous studies. According to this
hypothesis, the way in which Communitarian policies are implemented and their
effectiveness, can change substantially due to certain specific territorial assets char-
acterizing EU regions. In other words, the territory and, more specifically, the ter-
ritorial capital of regions, is not neutral in the mechanism through which policy
implementation generates development. Instead, specific characteristics of regions
mediate the impact of Cohesion Policy, and it is therefore necessary to keep them in
mind in the policy assessment.

Stemming from this assumption, the aim of the research program of the group
of regional and urban economics was to understand and measure the differentiated
effects of EU regional policy across different territories. More precisely, the associ-
ation between the territory and Cohesion Policy addressed three main issues:

– territorial capital and the allocation of Cohesion Policy funds: As stated above,
Cohesion Policy focuses on a variety of policy targets. It is therefore important to
study the relationship between regional characteristics and the allocation of fund-
ing across different policy needs because it allows us to understand and improve
the allocation mechanisms.

– territorial capital and the effectiveness of Cohesion Policy: The effect of EU
regional policy on regional development is assumed to be differentiated, according
to the regional endowment of territorial capital.

– territorial capital and the development of regions: Apart from the direct association
between territorial capital and Cohesion Policy, it is relevant to fully understand
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the role of the territory on the development of regions, i.e., on the overall contexts
in which policies are implemented.

The next section will discuss the conceptual and methodological approach
adopted, with a clear explanation of what is meant by “territorial capital” and how
it could be related to Cohesion Policy. The other sections will summarize the results
of the study of the three issues defined above.

2 Territorial Capital and EU Regional Policy

The identification of the sources of endogenous local development is one of the main
issues of regional economics. Human capital, physical infrastructures and social
capital are all examples of single territorial assets having been proved to positively
affect prosperity. A comprehensive and general approach to this topic, however,
requires a coherent and exhaustive classification of all potential endogenous sources
of development.

In this perspective, OECD (2001) firstly introduced the concept of territorial cap-
ital, defined as the system of territorial assets having economic, cultural, social and
environmental nature. In order to succeed, regions and territories have to exploit the
potential of this complex set of locally based factors. Camagni (2008) provided a
taxonomy for these elements, based on the dimensions of materiality and rivalry.
Instead of providing just a list of local assets, this approach explicitly defines their
properties, allowing to identify potential interactions and policy implication.

The taxonomy is reported in Fig. 1, showing how territorial capital includes very
different assets, from physical infrastructures (box a) to human capital (box f) to
social capital (box d).

This classification of regional assets was chosen to study the relationship between
regional characteristics and the implementation of Cohesion Policy. The idea that the
local context of implementation mediates the effects of EU regional policy is not new
in literature. In fact, some studies tested, for example, whether policy effectiveness
is higher in more developed regions (Cappelen et al. 2003) or in areas with high-
quality institutions (Rodríguez-Pose and Garcilazo 2015). The innovative aspect of
the approach of the research group, however, relies on its ability to consider, at the
same time, the whole set of territorial characteristics, and therefore their joint effect
on the outcome of Cohesion Policy.



32 U. Fratesi and G. Perucca

Ri
va

lry
 

(lo
w

)  
   

   
   

   
   

   
   

   
   

   
 

(h
ig

h)
Private 
goods

c i f 

Private fixed 
capital stock
Pecuniary 
externalities
Toll goods

Relational private 
services operating on:
- external linkages of 
firms
- transfer of R&D 
results

Human capital and 
pecuniary 
externalities

Club 
goods

b h e 

Proprietary 
networks and 
collective goods:
- landscape
- cultural heritage

Cooperation networks
Governance on land 
and cultural resources

Relational capital

Public 
goods

a g d

Resources:
- natural
- cultural 

Social overhead 
capital: 
infrastructure

Agglomeration and 
district economies
Agencies for R&D 
transcoding
Receptivity enhancing 
tools
Connectivity

Social capital:
- institutions
- behaviors
- trust
- reputation

Tangible goods 
(hard) (hard + soft)

Mixed goods Intangible goods 
(soft)

Materiality 

(high)                                        (low)

Fig. 1 Territorial capital: a taxonomy. Source Camagni (2008)

3 Territorial Capital and the Allocation of Cohesion Policy
Funds

A further element of complexity in the identification of an empirical association
between territorial capital and the effectiveness of Cohesion Policy relies on the fact
that regions may differ not just in terms of their territorial characteristics but, also,
in the mix of policies they decide to implement (Rodríguez-Pose and Fratesi 2004).
Regions are likely to adopt different growth strategies, investing the Cohesion Policy
funds received in those territorial assets which they hope will maximize the local
growth potential.

In order to shed light on this issue, this first step of the analysis (Fratesi and
Perucca 2016) collected, at a fine territorial scale (NUTS3),1 statistical data on terri-
torial capital endowment (Perucca 2013). This data covered the categories of assets

1TheNUTS (nomenclature of territorial units for statistics) classification is the official classification
adopted in the EU for the administrative sub-national regions.
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is reported in Fig. 1. Matching this data with evidence on the Cohesion Policy expen-
diture on 19 axes2 over the Programming Period 2000–2006,3 the goal of the analysis
was (i) to classify EU regions according to their territorial capital and (ii) associate
this endowment with the allocation of funds across different axes of expenditure.

Empirical results (Fratesi and Perucca 2016) highlight that regions with differ-
ent endowments of territorial capital allocate their funds in a different way. Core
metropolitan areas, characterized by the highest levels of territorial capital, allocate,
on average, 26.9% of their funds to the support of Small and Medium Enterprises
(SMEs) and the craft sector, i.e., to investments aimed at increasing the competi-
tiveness of their firms. At the same time, these regions are those allocating more
resources in actions on human capital, from the labor market to social inclusion. On
the other hand, regions characterized by the lowest endowments of territorial capital
are also those devoting more resources to investments in basic infrastructure such as
transport, energy and environmental infrastructure.

Summing up, less developed regions tend to invest relatively more in basic infras-
tructural assets, i.e., in those resources that are still lacking in the region. Richer
areas, already endowed with infrastructures, tend to pay more attention to social and
economic issues. Even if different typologies of regions tend to allocate their funds
differently across axes of expenditure, it is not possible to say whether this choice is
the most efficient. In other words, we do not know whether the allocation strategy is
associated with a higher impact on investments. This issue is the focus of the second
step of the analysis, discussed in the following sections.

4 Territorial Capital and the Effectiveness of Cohesion
Policy Funds

The assumption on the association between territorial capital and Cohesion Policy
is that specific territorial characteristics foster the effectiveness of the EU regional
policy. The empirical verification of this assumption requires, in the first place, the
definition of what is meant by the term effectiveness. In our approach, the outcome
of Cohesion Policy is defined in terms of increased GDP growth: the higher the
statistical impact on economic growth in the years after the policy implementation,
the higher the effects of Cohesion Policy.4 This choice is based on the fact that EU

2An axis of expenditure is the thematic field in which the policy intervenes. Tourism, ICT, transport,
energy and environment, female labor participation are all examples of aces of expenditure. See
Fratesi and Perucca (2016) for the full list.
3TheMultiannual Financial Frameworks set the annual budgets for seven-year periods. A Program-
ming Period is, as a consequence, a seven-year period characterized by a given budget and rules for
Cohesion Policy.
4This relationship has to be controlled for all the other factors, apart from Cohesion Policy invest-
ments, that may affect GDP growth. See Fratesi and Perucca (2014) for a detailed description of
the methods and of how this issue was addressed in the empirical analysis.
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regional policy is aimed, in the first place, at reducing economic disparities within
the EU, by increasing income in lagging-behind regions.

The methodological approach was similar to the one described in Sect. 2. Territo-
rial capital for all EU NUTS3 regions was measured, jointly with data on Cohesion
Policy funding across different axes of expenditure. Then, an empirical model was
estimated, where GDP growth in the years after the end of the Programming Period
2000–2006 is assumed to be a function, among other characteristics, of the territo-
rial capital of regions, the funds they received and the interactions between the two
elements. This analysis allowed us to check whether Cohesion Policy investments
had an impact on regional economic growth and if this impact was differentiated
for regions with different endowments of territorial capital. Given the structural dif-
ferences between eastern and western EU countries, the analysis was carried out
separately for the two groups of nations.

In eastern EU countries (Fratesi and Perucca 2014), policy investments in imma-
terial assets (boxes d, e and f in Fig. 1) are characterized by increasing returns, i.e.,
they tend to be more effective where regions are more endowed. For instance, labor
market policies are only effective when in the region there is a presence of high-value
functions. Similarly, policies on workforce flexibility, entrepreneurship, innovation
and ICT are only effective when the regions are endowed with human capital.

On the other hand, the effect of investments in tangible assets (boxes a, b and c
in Fig. 1) is mediated mainly by regions’ level of urbanization and agglomeration
economies. In this case, decreasing returns emerge, since intermediate urban areas
(and neither metropolitan nor rural areas) gain from those where Cohesion Policy is
most effective. In general, the fact that Cohesion Policy is more effective in corre-
spondence to higher endowments of territorial capital, implies that investing policy
funds in regions that already more developed can pay more than investing them
in weaker regions. This suggests the existence of a potential trade-off between the
effectiveness of policies and the achievement of territorial cohesion.

Evidence fromwestern EUcountries (Fratesi and Perucca 2019), where data depth
allows a more systemic analysis, suggests different and more complex mechanisms
compared with those presented above. First of all, the idea that policies tend to
have larger effects where territorial capital assets are present remains because many
policies have higher impacts in regions which are rich in territorial capital, while
some decreasing returns also exist in areas such as R&D and telecommunication
infrastructure.

Even more interesting is the observation that policies which invest in assets which
are complementary to those already present in regions. For example, areas charac-
terized by high levels of collective goods, human capital and behavior exhibit lower
returns than other clusters in fields making intense use of assets of this kind. Finally,
areaswhich are very poorly endowedwith territorial capital tend to have lower returns
in all assets but those, such as SMEs, directly related to the private firm establish-
ment, most likely because firms in areas lacking territorial capital are more in need
of assistance than firms elsewhere.

Theway inwhich support to firms interacts with territorial capital has been further
investigated in Bachtrögler et al. (2019), thanks to collaboration with the Vienna
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University of Economics and Business and the WIFO. In this case, the analysis
was developed thanks to a database of firms put together by our partner for many
European countries for the Programming Period 2007–13.

An EU-wide analysis based on propensity score matching shows that the impact
of Cohesion Policy support to firms is highly impactful on the firms’ size (in terms
of GVA and employment), yet, while the impact on productivity is still significant,
it turns out to be much smaller. Going down to the individual countries, the analysis
shows important differences, in terms of magnitude and significance of the effects.

Finally, the analysis goes down to the regional NUTS2 level, showing that the
impacts of firm support are differentiated within countries as well and in different
ways in the different countries. It seems that, for some countries, the impact of firm
support depends on needs, i.e., is higher where regions lack complementary assets.

5 Territorial Capital and Regional Development

The framework of territorial capital can also be fruitfully applied to the explanation of
growth tout court. Following ten years of crisis with sluggish recovery, the research
group addressed the issue of resilience, which is an engineering concept which has
now been widely adopted in economics to show the capability of economies to react
to crises.

Different measures of resilience exist on a regional level, and these were ana-
lyzed by Fratesi and Perucca (2018) in view of dependence on the territorial capital
endowment of regions.

The analysis shows, first, that regions with different endowments of territorial
capital are differently resilient in quantitative terms because those with more terri-
torial capital are also more resilient and, second, that the typologies of territorial
capital are relevant, because depending on the presence of one or the other, they are
also resilient in different ways (e.g., in terms of resistance or recovery). In particular,
different territorial capital assets have different effects, and thosemore closely linked
to resilience measures are those that have an intermediate level of materiality and/or
rivalry (see Fig. 1). The second result is the confirmation of the expectation that less
mobile factors of both a private and public nature are more linked to resilience, being
difficult to transfer from one region to the other.

Thepaper hence concludes that the structure of regions is an important determinant
of how they can afford periods of distress.
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6 Conclusions and Future Research Directions

The research program on territorial capital and regional policies has already offered
many hints which will be helpful to policy makers, for example, the fact that regions
should invest in those assets that are complementary to the ones which they already
have, in order to build a balanced economic system.

At the same time, the research already accomplished paves the way for further
research, along with a number of directions.

The first direction is the systematic study of the determinants of regional policy
effectiveness under different conditions, in order to provide policy makers with a
matrix of which policy interventions are helpful in each situation.

The second direction is the microeconomic study of the micro-territorial deter-
minants of regional policy effectiveness. The presence of other firms nearby, with
complementary or synergic possibilities, and the presence of territorial assets are
expected to play a role which takes place on a scale which is smaller than the regional
one. Although the theory is aware of the fact that regions are far from homogenous
internally, they are often treated as such in the econometric analyses, where each of
them is a single observation.

Finally, the research program has demonstrated the fruitfulness of the territorial
capital concept, which was developed within the research group, for the analysis
of regional growth and regional policy. Our conceptual understanding of the link
between local territorial assets, policies and other assets in neighboring regions can
still be deepened with the study of the actual mechanisms by which the effects take
place.
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