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Management, Rehabilitation and Sustainability: A case
of intervention on school buildings in Portugal

Gestion, Rehabilitacion y Sostenibilidad: Un caso de
intervencion en edificios escolares en Portugal

Andre Santos’, Leonardo Barros?

ABSTRACT

Given the advanced state of degradation of the Portuguese school patrimony, and the growing necessity of
rehabilitation, of both the school buildings, and the pedagogic strategies, in 2007, the public entity Parque
Escolar, E.P.E. was created by the Portuguese government. It was proposed to this new company to define a
strategy of systemic management, with clear objectives and criteria of planed procedures to rehabilitate the
public schools with secondary education.

One of the pursued ideals of the Programa de Moderniza¢do das Escolas com Ensino Secundario (PMEES) had
to do with the recovery, rehabilitation and modernization of the pre-existing buildings. In this context, each
project team was incited to consider the characteristics and the recovery viabilities that each building presen-
ted, adapting the new functional program to each lot and each school. It was even imposed an obligatoriness
in maintaining about 80% of the existing edification.

The necessity of preservation of a wide portion of the edification, that mainly results of the concern to ra-
tionalize and optimize the interventions expenses control, also introduces the consciousness on the theme
of sustainability. Having been recognized the capacities that each infrastructure presented, the preservation
attitude constitutes an important factor of minimization of the expenditure of energy, water, and materials.
Thereby, with the use and regeneration of a significative portion of the edification, was achieved a minimiza-
tion of the pollution caused by the materials, which, mostly, could not be recycled.

In this conjuncture, apart from the presented virtues, related to the energetic efficiency and to the environ-
mental sustainability, it should not be disregarded the immense pedagogic value that this rehabilitation stra-
tegy induces on the social and cultural environment.

Due to circumstances absolutely independent from this process, it was verified the transposition of a set of
legal diplomas of the European community to the Portuguese legislation, that were, by a mere circumstance,
simply due to timing, experienced for the first time in this Program.

The enormous infrastructural load inherent (as air quality treatment, security, and central control systems)
introduced an exponential increase of energetic costs. In the schools already in operation, it was verifiable
that this legislative objective revealed to be a tremendous obstacle to the efficiency and sustainability of this
interventions, given that it led to enormous and constant energetic and monetary expenditures. In this con-
text, in many cases, school budgets are hardly able to bear these high costs.

Thus, we can conclude that the profound and disruptive change of the paradigm that was necessary lead,
inevitably, to the introduction of a set of factors related to the theme of sustainability. Although important
steps were taken towards the innovation on the field of energetic efficiency, these rehabilitation interven-
tions in Portuguese schools, due to the incorporation of new legislation, contradicted that objective of assu-
ring a more effective sustainability.

Rey Words: School Architecture, Rehabilitation, Innovation, Technology, Energy.
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1. Introduccion

El Programa de Modernizacion de las Escuelas con
Ensefanza Secundaria (PMEES)1,

instituido en 2007 por Parque Escolar, E.P.E.2, en-
tidad de derecho publico creada a tal efecto por
el gobierno de Portugal, surge en un contexto de
emergencia de rehabilitacion del patrimonio escolar
portugués. Durante décadas, hasta 2007, el gran es-
fuerzo enlo que respecta a las infraestructuras esco-
lares, se concentrd en la expansion de la red a través
de la aplicacion de soluciones-tipo de construccion
normalizada y en serie (Heitor, 2011). Esta estrate-
gia, unida a la falta de una planificacion estratégica
para la prevencion y el mantenimiento del edificado
existente, condujo al universo de edificios escolares
en Portugal a un estado limite de deterioro. "Global-
mente, las instalaciones sufren de anomalias en la
construccion, deterioro fisico y obsolescencia fun-
cional que afectan al confort ambiental, utilidad e
imagen.” (Heitor, 2008, p. 1).

El estado de obsolescencia infraestructural se vio
acompanado por un retraso educativo y tecnologico
frente a los estandares contemporaneos. Ante di-
cha situacion, con la llegada del siglo XXI, se amplia
la conciencia politica de la necesidad de readaptar
constructiva, espacial y funcionalmente la escuela
publica portuguesa frente a las recientes innovacio-
nes educativas.

En este contexto, el Programa surge con la intencion
de dar respuesta a esta situacion de emergencia,
centrado en la rehabilitacion de las escuelas y en la
planificaciéon para la conservacion, mantenimiento y
adaptacion funcional en un largo periodo temporal.
A través de una estrategia de gestion estructurada
en las prioridades e inversiones, con intervenciones
graduales a lo largo del tiempo, se busco una solu-
cion innovadora, global y sistematica que permitiese
invertir el curso de degradacion del patrimonio esco-
lar, creando condiciones para la rehabilitacion de los
edificios, asi como para su modernizacion, para dar
respuesta a las exigencias de los nuevos patrones
pedagogicos, tecnologicos y energéticos.

Con base en una estructura conceptual, técnicay de
gestion centralizada, esta accion de rehabilitacion
y modernizacion se reveld pionera, tanto desde el
punto de vista cualitativo como desde el punto de
vista cuantitativo, en lo que respecta a la articulacion
de la ensefianza y de la arquitectura (Santos, 2015).
Teniendo en cuenta el elevado namero de escuelas
que aspird a la rehabilitacion en un corto espacio de
tiempo, el PMEES se apoy6 en un Modelo de Gestion
que se extiende desde las cuestiones financieras,
proyecto y ejecucion de la obra, hasta la gestion del
patrimonio para un extenso periodo de funciona-
miento.

La particularidad de este Programa de promover la

1. Introduction

The Programa de Modernizagdo das Escolas com
Ensino Secundario (PMEES) , established in 2007 by
Parque Escolar, E.P.E., a public entity created for this
purpose by the Portuguese government, emerged
in a context of emergency for the rehabilitation of
Portuguese school heritage. For decades, until 2007,
the great effort in terms of school infrastructures
has been concentrated on the expansion of the net
through the application of standard solutions in nor-
malized and mass construction (Heitor, 2011). This
strategy, together with the lack of strategic planning
for the prevention and maintenance of the existing
building, led the universe of school buildings in Por-
tugal to an advanced state of deterioration. “Overall,
the facilities suffer from construction anomalies,
physical deterioration and functional obsolescence
which affect their environmental comfort, useful-
ness and image.” (Heitor, 2008, p. 1).

The state of infrastructural obsolescence was ac-
companied by an educational and technological
delay in relation to contemporary standards. Faced
with this situation, with the turn of the 21st century,
the political awareness of the need to rethink cons-
tructively, spatially, and functionally the Portuguese
public schools in the face of the most recent educa-
tional innovations.

In this context, the Program arises with the expecta-
tion of responding to this emergency situation, focu-
sed on the rehabilitation of schools and the planning
for conservation, maintenance and functional adap-
tation over a long period of time. In a management
strategy structured around priorities and inves-
tments, in interventions phased over time, an inno-
vative, global and systemic solution was sought, that
would make possible to reverse the deterioration of
the school heritage, creating conditions for the buil-
ding rehabilitation, as well for their modernization,
regarding the requirements of the new pedagogical,
technological and energetic standards.

Based on a conceptual, technical, and centralized
management structure, this rehabilitation and mo-
dernization action proved to be a pioneer, both from
a qualitative and quantitative point of view, concer-
ning the articulation of teaching and architecture
(Santos, 2015). Taking into account the high number
of schools that it aspired to rehabilitate in a short
period of time, the PMEES was supported by a Ma-
nagement Model that extends from financial issues
to the project and the execution of the work, as well
as the heritage management in an extended period
of operation.

The particularity of this Program to promote the
rehabilitation of school buildings, which is a con-
sequence of the concern to optimize intervention
costs, also favors awareness to the sustainability is-
sue. If, on the one hand, preserving part of the buil-
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rehabilitacion de edificios escolares, que es conse-
cuencia de la preocupacion de optimizar los costes
de intervencion, favorece también la sensibilizacion
en el tema de la sostenibilidad. Si, por un lado, la
preservacion de parte del edificado contribuye para
una disminucion en los gastos energéticos, de agua
y de materiales, también es verdad que la valoracion
y recuperacion de la herencia edificada imprime en
las sociedades una sensibilizacion y responsabilidad
para un uso cuidado de las instalaciones escolares.

“Desarrollo sostenible pretende el equilibrio de las
dimensiones econdmicas, ambientales y sociales
de desarrollo desde una perspectiva global y a lar-
go plazo. Implica una amplia vision sobre el bien-
estar humano, una perspectiva a largo plazo sobre
las consecuencias de las actividades actuales, y un
compromiso total de la sociedad civil para alcanzar
soluciones viables.” (OECD, 2011, p. 3).

2. Programa de Modernizacion
De Las Escuelas Con Ensenanza
Secundaria (PMEES)

El Programa de Modernizacion de las Escuelas con
Enserianza Secundaria surge para “superar el atraso
educativo portugués frente a los patrones europeos,
integrar a todos los ninos y jovenes en la escuela y
proporcionarles un ambiente de aprendizaje moti-
vador, exigente y gratificante, mejorar progresiva-
mente los resultados, haciendo subir el nivel de for-
macion y de estudios de las proximas generaciones,
todo esto constituye una urgencia nacional. La supe-
racion de estos desafios es esencial para el desarrollo
personal y civico de cada uno, para el fomento de la
ciencia y de la cultura, para la cohesion de la socie-
dad, para la productividad y la competitividad de la
economia.” (Presidencia del Consejo de Ministros,
2005, p. 42).

1.1. Objetivos

Creado para poder dar respuesta a la globalidad de
las necesidades espaciales e infraestructurales de las
escuelas, el Programa se disena teniendo en cuenta
la heterogeneidad del universo escolar portugués,
del cual se destacan tres periodos de construccion
con distintas tipologias edificatorias, desde los pri-
meros institutos nacionales, a las escuelas de base
técnica e industrial 0 a las escuelas mas recientes de
naturaleza pabellonar, resultado de los programas
de construccion estandardizada en grandes cantida-
des. (Santos, 2015).

En este contexto, no existe ninguna referencia a un
modelo tipoldgico, un ejemplo que pudiese servir de
base. Los limites de la proyeccion son ahora fisicos
y legales (Neves, 2011). Asi, teniendo en cuenta los
diversos momentos de construccion de edificios es-
colares en Portugal y el marco legislativo, es objetivo
del Programa adaptarse y hacer alterar cada espacio
de acuerdo con el Modelo Conceptual, que tiene re-

ding contributes to a decrease in energy, water and
materials expenses, it is also true that the valuation
and recovery of the built heritage gives societies an
awareness and responsibility for the careful use of
school facilities.

“Sustainable development seeks to balance the eco-
nomic, environmental, and social dimensions of de-
velopment in a long-term and global perspective. It
implies a broad view of human welfare, a long-term
perspective about the consequences of today's acti-
vities, and the full involvement of civil society to re-
ach viable solutions.” (OECD, 2011, p. 3).

2. Programa de Moderniza¢ao Das
Escolas Com Ensino Secundario
(PMEES)

The Programa de Modernizacao das Escolas com
Ensino Secundario emerged to overcome the Por-
tuguese educational backwardness in relation to
European standards, to integrate all children and
young people in school and to provide them with a
motivating, demanding and rewarding learning en-
vironment, progressively improving results, raising
the level of qualification of the next generations: all
of this was a national urgency. Overcoming these
challenges is essential for the personal and civic de-
velopment of each one, for the promotion of science
and culture, for the society's cohesion, for the pro-
ductivity and competitiveness of the economy. (Pre-
sidéncia do Conselho de Ministros, 2005, p. 42).

2.1. Objectives

Created in order to respond to the spatial and infras-
tructural needs of each school, the Program was de-
signed taking into account the heterogeneity of the
Portuguese school universe, of which three cons-
truction period stand out with different building ty-
pologies, since the first national secondary schools,
to the technical and industrial schools, or the most
recent pavilion schools, which resulted from the
many construction programs of standardized buil-
dings in large quantities (Santos, 2015).

In this context, there is no reference to a typological
model, an example that could serve as a basis. The
limits of the project are now physical and legal (Ne-
ves, 2011). Therefore, taking into account the diffe-
rent moments of construction of school buildings in
Portugal and the legislative framing, it is an objective
of the Program to adapt and change each space ac-
cording to the Conceptual Model, which is reflected
in a diagram of the relation between different spaces
(Fig. 1), as well as in a Functional Hierarchy diagram
(Fig. 2), in a sustainable intervention to take advanta-
ge of a significant part of the preexistence.

Based on a conceptual and technical structure, this
proved to be a unique and singular moment of archi-
tectural intervention in the history of national school
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Figure 01.

Representative scheme

of the Conceptual Model

of the do Programa de
Modernizacao das Escolas
com Ensino Secundario.
Adapted from the original. ©
Parque Escolar, E.P.E.

Figure 02.

Representative scheme of
the Hierarchical Functional
Levels of the Programa de
Modernizacao das Escolas
com Ensino Secundario.
Adapted from the original. ©
Parque Escolar, E.P.E.
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tervencion arquitectonica en la historia de los edi-
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que produjo no solo en los métodos de ensefianza-
aprendizaje, sino también en la calidad de las insta-
laciones escolares. Desde el punto de vista infraes-
tructural, espacial y tecnologico, es un Programa que
pretende la rehabilitacion sostenible del universo es-
colar portugués.

“Este Programa define sostenibilidad para incentivar
a las autoridades educativas a restaurar (..) la toma
de decisiones adecuadas y econdmicamente viables
a largo plazo, ambientes adecuados y estimulantes,
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buildings, due to the innovations that were operated
not only in the teaching-learning methods, but also
in the quality of the school facilities, from the infras-
tructural, spatial and technological points of view, in
a Program that aimed to a sustainable rehabilitation
of the Portuguese school universe.

“This programme defines sustainability to encoura-
ge education authorities to restore (..) comprehen-
sive and cost-effective long-term decisions, suitable
and stimulating environments, comfortable working
conditions, school community participation.” (OECD,
2009, p. 5).

“Sustainability for schools and architecture, (..),
means more than energy efficiency and ecological
buildings. It incorporates values such as quality ar-
chitectural design, economic efficiency, social equity
and preservation of the environment in all phases of
planning, design, construction and maintenance.”
(OECD, 2009, p. 2).
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condiciones de trabajo confortables, participacion
de la comunidad escolar.” (OECD, 2009, p. 5).

“Sostenibilidad de las escuelas y de la arquitectura,
(), significa mas que eficiencia energética vy edifi-
cios ecologicos. Incorpora valores como la calidad
del proyecto arquitectonico, eficiencia econdomica,
igualdad social y conservacion del ambiente en to-
das las fases de planificacion, proyecto, construccion
y mantenimiento.” (OECD, 2009, p. 2).

1.2. Modelo conceptual

El PMEES se estructurd segun vectores esenciales
que defienden un principio de sostenibilidad en la
rehabilitacion de las instalaciones de los espacios
escolares, asi como en el fomento de estrategias vy
valores para una actitud de prevencion y de mante-
nimiento ademas de una utilizacion responsable y
cuidada.

En primer lugar, se asiste a la recuperacion y al
mantenimiento de los edificios, con el objetivo de
potenciar una nueva cultura de aprendizaje. Asi,
las intervenciones deberian actuar en el sentido de
correccion de los diversos problemas constructivos
detectados (Fig. 3), de mejorar las condiciones de
confort ambiental, en lo que respecta a las condicio-
nes hidrotérmicas, acusticas, de calidad del aire, de
seguridad y de accesibilidad para todos en los espa-
cios interiores y exteriores de la escuela. Simultanea-
mente, las intervenciones de modernizacion debe-
rian proporcionar una readecuacion de los espacios
lectivos y no lectivos a las nuevas necesidades peda-
gogicas, garantizando la flexibilidad y capacidad de
adaptacion de los espacios a las diversas actividades
que componen el curriculum, asi como a las alte-
raciones que en este puedan suceder, previendo la
creacion de una oferta educativa mas diversificada
(Santos, 2015; Heitor, 2011).

Asociado a la modernizacion tecnologica y al rea-
juste del espacio escolar, y de las practicas educa-
tivas, en un contexto contemporaneo, el Modelo
Conceptual prevé la introduccion de practicas de
aprendizaje informal, directamente relacionadas
con la necesidad de crear espacios agradables, ape-
lativos y confortables. A partir de esta ambicion de
ampliar la gama de practicas educativas mas alla del
curriculum formal tradicional, caracterizado por una
relacion de control en la transmision de conocimien-
to entre el docente y los discentes, se introdujeron
practicas pedagogicas de naturaleza colaborativa y
exploratoria, que lo complementan (Heitor, 2011).

La diversidad de actividades lectivas a las que se
aspiraba encontro respuesta formal en el concepto
de learning street, introducido por el arquitecto Her-
man Hertzberguer3 en la Escuela de Montessori4,
en Delft, en los Paises Bajos, en la década de 1960,
con fundamento en los ideales de Maria Montes-
sori5 (Heitor, 2011). La estructura de la learning street

2.2 Conceptual model

The PMEES was structured according to critical vec-
tors that defended a principle of sustainability in the
rehabilitation of school buildings, the promotion of
strategies and values for an attitude of prevention
and maintenance, as well as for responsible and ca-
reful use.

First, the restoration and maintenance of buildings
were carried out with the purpose of promoting a
new learning culture. In this sense, intervention ac-
tions should act towards the correction of various
constructive problems that were detected (Fig. 3), to
improve the conditions of environmental comfort,
regarding hydrothermal and acoustic conditions, as
well as air quality, safety and global accessibility to
everyone in the school's indoor and outdoor spa-
ces. At the same time, modernization interventions
should provide a readjustment of academic and
non-academic spaces to new pedagogical needs,
ensuring flexibility and capacity to adapt the spaces
to the diverse and distinct activities that constitute
the curriculum, as well as changes that may occur in
it, with perspective to create a more diversified edu-
cational offer (Santos, 2015; Heitor, 2011).

Associated with the technological modernization
and to the reframing of school space, as well as of
teaching practices, in a contemporary context, the
Conceptual Model predicts the introduction of infor-
mal learning practices, directly related to the need to
create pleasant, appealing and comfortable spaces.
Based on this ambition to expand the spectrum of
educational practices beyond the traditional formal
curriculum, characterized by a control relationship
in the transmission of knowledge between the re-
ached and the students, pedagogical practices of a
collaborative and exploratory nature were introdu-
ced, complementing it (Heitor, 2011).

Figure 03.

Advanced state of
degradation of the
Portuguese school
patrimony. Architect Rui
Mealha, secondary school
of Rio Tinto, Gondomar © R.
Mealha (2008).
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agrega todos los espacios lectivos a lo largo de una
calle comunitaria, a la cual se asocian las aulas como
pequenas unidades autbnomas, y es el elemento de
conexion mediador de relaciones que se establecen
entre los diferentes espacios, sean interiores o exte-
riores, de naturaleza formal o informal (Taylor, 2009;
Hertzberger, 1991).

En segundo lugar, el Programa pretende abrir la es-
cuela a la comunidad extraescolar, incentivando su
interrelacion con la institucion de ensenanza, para
aumentar los niveles de compromiso y de revalori-
zacion de la institucion de la escuela publica. Para
ello, se intentaron crear condiciones para el uso uni-
versal de todas las comunidades con la apertura de
espacios destinados a eventos sociales, culturales y
ludicos, como la biblioteca, auditorios, espacios ex-
positivos, y espacios deportivos (Santos, 2015). En
este proceso de innovacion y rehabilitacion de los
edificios escolares, la arquitectura fue convocada
para que crease condiciones para alcanzar el obje-
tivo de inclusion universal, sin discriminacion de cla-
ses, etnias, credos, limitaciones fisicas o cognitivas,
por medio de espacios atractivos, multifuncionales,
seguros, accesibles e inclusivos (Santos & Rocha,
2020).

En tercer lugar, y asociado al intento de abrir la es-
cuela a la comunidad, se considerd el objetivo de
que este proceso de rehabilitacion proporcionase un
reposicionamiento de la escuela en el tejido urbano
en el que seinsiere, como equipamiento publico fun-
damental para el funcionamiento de la sociedad y
de la conformacion fisica y social de la ciudad (Fig. 4).
De hecho, el espacio de la escuela, donde se toman
los primeros pasos de socializacion y de responsabili-
zacion colectiva, tiene un papel importantisimo en el
desarrollo personal y civico, por lo que transporta la
identidad, la memoria y los valores de la comunidad
(Santos & Mendonga, 2020).

Por altimo, y en cuarto lugar, el Programa incorpo-
ra de forma inédita la vertiente del mantenimiento
y gestion de los edificios tras la recalificacion, como
estrategia imprescindible para una prolongacion
sostenible de la vida util de los edificios, garanti-
zando reparaciones puntuales, asi como el mante-
nimiento cotidiano. Se espera, con este proceso de
modernizacion de las instalaciones, que se incorpore
un mayor sentido de responsabilizacion, asi como
un compromiso de los usuarios que incite a una uti-
lizacion cuidada y adecuada de los espacios y de los
equipamientos (Santos, 2015).

3. Modelo de gestion

De forma a invertir el proceso de degradacion del
parque escolar, se desarrolldo un modelo de gestion
capaz de reunir condiciones para el proceso de re-
calificacion, respondiendo a las directrices de las
innovaciones de la politica educativa nacional, que
estan en la base del modelo conceptual. El Programa

The diversity of teaching activities that was aimed
at found a formal answer in the concept of learning
street, introduced by the architect Herman Hertzber-
guer at the Montessori School , in Delft, the Nether-
lands, in the decade of 1960, based on the ideals of
Maria Montessori  (Heitor, 2011). The structure of
the learning street, that aggregates all the teaching
spaces along a community street, to which the clas-
srooms are associated as small autonomous units,
is the connecting element, mediator of the rela-
tionships established between the different spaces,
whether interior or exterior, of formal or informal na-
ture (Taylor, 2009; Hertzberger, 1991).

Secondly, it is a programmatic ambition to open the
school to the outer community, encouraging its inte-
rrelation with the educational institution, to increase
the levels of commitment and valorization of the
public school institution. To this end, it was sought
to create conditions for the universal use of all com-
munities by opening spaces for social, cultural and
recreational events, such as libraries, auditoriums,
exhibition spaces and sports spaces (Santos, 2015).
In this process of innovation and rehabilitation of
school buildings, architecture was called upon to
create conditions for achieving the objective of uni-
versal inclusion, without discrimination of classes,
ethnicities, creeds, physical or cognitive limitations,
through attractive, multifunctional, safe, accessible
and inclusive spaces (Santos & Rocha, 2020).

Thirdly, and associated with the attempt to open
the school to the community, it was also considered
an objective of this rehabilitation process to provi-
de a repositioning of the school in the urban fabric
in which it operates, as a fundamental public equi-
pment for the functioning of the society and of the
physical and social conformation of the city (Fig. 4).
In fact, the school space, where the first steps of so-
cialization and collective responsibility are taken, has
a very important role in personal and civic develop-
ment, wherefore it transports the community's iden-
tity, memory and values (Santos & Mendonca, 2020).

Lastly, and fourthly, the Program incorporates, in an
unprecedented manner, the maintenance and ma-
nagement of the buildings after the requalification
process, as an essential strategy for a sustainable
extension of each building's lifespan, ensuring oc-
casional repairs, as well as daily maintenance. It is
expected, with this process of modernization of the
facilities, to be adopted a greater sense of responsi-
bility, as well as a bigger commitment from the users
to incite a careful and adequate use of spaces and
equipment (Santos, 2015).

3. Management model

In order to reverse the deterioration of the school
universe, a Management Model was developed ca-
pable of bringing together conditions for the requa-
lification process, answering to the orientations of
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preconiza el desarrollo de soluciones sostenibles y
duraderas en términos fisicos, ambientales y funcio-
nales, de forma a garantizar también una reduccion
de costes de gestion y mantenimiento (Heitor, 2011).

Se tomb conciencia, por parte del gobierno portu-
gués, de que era preciso reinventar una metodologia
de intervencion sistematica que recuperase la vision
nacional de la red de escuelas, que adoptase criterios
claros en la identificacion de las escuelas objeto de
intervencion y que definiese el ambito de las inter-
venciones indispensables para la recalificacion de los
edificios y su adaptacion a las actuales exigencias de
la ensefianza (Rodrigues, 2012).

Ante la ambicion de, en un corto periodo de tiempo,
intervenir 330 escuelas publicas, de las cuales fueron
efectivamente rehabilitadas 172, se construyé un
modelo de gestion para las varias fases e intervinien-
tes en el proceso. El éxito del programa dependeria
en gran medida de la metodologia de intervencion y
de las garantias de su sostenibilidad, concretamente
en lo relativo a la definicion de las fuentes de finan-
ciaciony a la asignacion previa de los recursos finan-
cieros (Rodrigues, 2010).

3.1. Gestion financiera

El control y gestion financiera se impuso como es-
trategia esencial para garantizar la viabilidad y el
éxito del Programa. Con una perspectiva inicial de
inversion de 940 millones de euros, el 60% fueron fi-
nanciados por fondos de la Union Europea, mientras
que el 40% restante fueron garantizados por présta-
mos bancarios, activos inmobiliarios y actividades
empresariales, se hizo esencial dotar al Programa
de condiciones de implementacion, concretamente
financieras, capaces de invertir el historico de inca-
pacidad de control del coste de los anteriores pro-
gramas de construccion escolar en Portugal (Heitor,
2008).

Conscientes de que el éxito de las intervenciones de-
penderia en gran parte de la metodologia de inter-
vencion y de las garantias de sostenibilidad, en con-
creto enlo que respecta a la definicion de las fuentes
de financiacion y a la asignacion previa de los recur-
sos financieros necesarios para su ejecucion, hubo
una supervision sistematica del modelo financiero
(Rodrigues, 2012).

El presupuesto para las operaciones de rehabilita-
cion de cada una de las escuelas resulto, en primer
lugar, de la catalogacion de las preexistencias de
acuerdo con la tipologia. En un segundo momento,
fueron definidos criterios del analisis del valor inmo-
biliario y de los equipamientos, el valor patrimonial y
la adecuacion de las infraestructuras a la legislacion
vigente y a las exigencias educativas. También la ex-
periencia adquirida durante la fase piloto, en la cual
fueron intervenidas 4 escuelas, permitié constatar el
avanzado estado de degradacion de las infraestruc-

the national educational policy innovations, which
are the basis for the Conceptual Model. The Program
advocates for the development of sustainable and
long-lasting solutions in physical, environmental and
functional terms, in order to also guarantee a reduc-
tion in management and maintenance costs (Heitor,
2017).

The Portuguese government became aware that it
was necessary to reinvent a systematic intervention
methodology that would recover the national vision
of the school net, adopt clear criteria in identifying
the school to be the object of intervention and de-
fine the scope of the interventions indispensable for
the requalification of buildings and their adaptation
to current teaching requirements (Rodrigues, 2012).

With the ambition to intervene in 330 public schools
in a short period, 172 of which were effectively re-
habilitated, a Management Model was built for the
various phases and actors in the process. The suc-
cess of the program would depend strongly on the
intervention methodology and the guarantees of
its sustainability, namely regarding the definition of
financing sources and the previous allocation of fi-
nancial resources (Rodrigues, 2010).

3.1. Financial management

First of all, financial control and management was an
essential strategy to guarantee the Program's viabi-
lity and success. With an initial investment perspec-
tive of 940 million euros, 60% of which was financed
by European Union funds, while the remaining 40%
was provided by bank loans, real estate assets and
business activities, it was essential to provide the
Program with implementation conditions, namely
financial, capable of reversing the history of inabili-
ty to control costs of previous school building pro-
grams in Portugal (Heitor, 2008).

I
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Figure 04.

Refocusing the school in the
urban fabric. Architect Rui
Mealha, secondary school
of Rio Tinto, Gondomar © A.
Razimirko (2019).
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turas, afirmando la necesidad de ejecutar una inter-
vencion mas profunda en diversos componentes de
la construccion (Santos, 2015).

La estructuracion de la operacion, y del presupuesto,
en diferentes fases, desde el proyecto, a la ejecucion,
de acuerdo con cada una de las especialidades, fue
también uno de los aspectos esenciales para la efi-
cacia de su concretizacion.

3.2. Gestion de proyecto

Simultaneamente, fue importante implementar sis-
temas de gestion de proyecto capaces de seguir a
los diferentes equipos de modo a que el proceso se
encaminase para un objetivo comun. Se llevd a cabo
a través la produccion de un conjunto de documen-
tos de orientacion de los proyectistas para el cumpli-
miento de plazos, de presupuestos, marcos legales,
asi como de designios conceptuales.

Parque Escolar acompanio a los equipos de proyec-
to a partir de una posicion de complicidad, en un
proceso participativo, que se tradujo en un nivel de
compromiso, responsabilidad y disponibilidad, por
parte de los proyectistas, que supera claramente las
obligaciones inherentes al desempeio profesional.
De esta forma, la metodologia seguida se asienta en
principios de participacion de todos los intervinien-
tes, desde la entidad de gestion, a los equipos de
proyecto, 0 a las comunidades escolares y educati-
vas, que, por medio de la redaccion del documento
Plan Estratégico6, fueron capaces de delinear las es-
pecificidades de cada comunidad, para una efectiva
interrelacion con los tejidos productivos y economi-
cos (Santos, 2015).

Al mismo tiempo, se crearon mecanismos de segui-
miento de la evolucion de los proyectos que, ademas
de ser evaluados y aprobados por Parque Escolar,
fueron presentados y validados por las direcciones
de las escuelas.

Antes de la contratacion de los equipos de proyec-
tistas, se contrataron consultores externos que pre-
pararon el material en el que se apoyarian. Por lo
demas, en el transcurso del proyecto, se contrataron
consultores para prestar apoyo en cuestiones mas
especializadas, como el disefio de las bibliotecas o
de las cocinas, para permitir homogeneidad y mayor
control frente al desarrollo de todos los proyectos
(Santos, 2015).

Los manuales técnicos, desarrollados vy actualizados
por la experiencia acumulada por las varias fases de
implementacion del PMEES, permiten que todos los
proyectos sean desarrollados de una forma equili-
brada y que sigan los objetivos universales del Pro-
grama, con vistas a la innovacion y la sostenibilidad
global de los edificios escolares.

“Dado que la sostenibilidad es el objetivo final, PE

With a clear awareness that the success of the inter-
ventions would depend heavily on the intervention
methodology and sustainability guarantees, namely
regarding the definition of the financing sources and
the previous allocation of the financial resources
necessary for their execution, there was systematic
monitoring of the financial model (Rodrigues, 2012).

The budget for the rehabilitation operations of each
school resulted, in the first place, from cataloging of
pre-existing items according to the typology. In the
second place, criteria were defined by the analysis of
the real estate and equipment value, the patrimonial
value, the adequacy of the infrastructures to the cu-
rrent legislation and the educational requirements.
The experience acquired during the pilot phase, in
which 4 schools were intervened, also made it pos-
sible to see the advanced state of infrastructure de-
gradation, affirming the need to carry out a more
in-depth intervention in several construction com-
ponents (Santos, 2015).

The structuring of the operation, and the budget, in
different phases, from project to execution, accor-
ding to each one of the specialties, was also one of
the essential aspects for the effectiveness of its im-
plementation.

3.2. Project management

At the same time, it was important to implement
project management systems capable of accom-
panying the different teams, so that the process
would move towards a common goal, by producing
a set of documents guiding the project teams to
meet deadlines, budgets, legal frameworks, as well
as conceptual objectives.

Parque Escolar followed the project teams from a
position of complicity, in a participatory process,
which resulted in a level of commitment, respon-
sibility and availability by the project teams, which
clearly exceeds the obligations inherent to profes-
sional performance. In this way, the methodology
followed is based on principles of active participa-
tion of all actors, from the management entity, to
the project teams, or to the school and educatio-
nal communities, which, through the writing of the
Strategic Plan document, were able to outline the
specificities of each community, for an effective in-
terrelation with the productive and economic fabrics
(Santos, 2015).

At the same time, mechanisms were created to mo-
nitor the evolution of projects that, in addition to
being evaluated and approved by Parque Escolar,
were being presented and validated by the school
management.

Even before hiring the project teams, external con-
sultants were hired to prepare support material. In
addition, during the project, consultants were hired
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[Parque Escolar] desarrolld6 materiales y manuales
que establecen altos estandares y garantizan que las
necesidades de todas las partes interesadas se ten-
gan en cuenta. Como la sostenibilidad depende de
la eficiencia y de la calidad de los espacios de apren-
dizaje, los manuales y directrices de proyecto de PE
son proporcionados a todos los proyectistas en el
inicio del proceso y preparan el escenario para todos
los aspectos del Programa.” (Jorge & Costa, 2011, p.
2).

3.3. Gestion de obra

El modelo de gestion contempla también cuestio-
nes de ejecucion de obra, en la articulacion entre los
contratistas y las equipos de fiscalizacion, en la defi-
nicion de plazos para las diferentes fases, asi como
en la relacion con el sector del mercado de materia-
les.

También para la gestion de la obra fue necesario de-
sarrollar una estrategia para un proceso constructi-
Vo, garantizando el funcionamiento escolar durante
el periodo de intervencion, o que requiere que se
garanticen condiciones de seguridad. Esta condicion
implicd una planificaciéon de las obras, desde un pri-
mer momento prevista en el proyecto, definiendo
las varias fases y las correspondientes alteraciones
en el posicionamiento de la obra (Santos, 2015).

3.4. Gestion de edificios

Para garantizar una mayor sostenibilidad de las in-
tervenciones y de los edificios escolares, ademas del
modelo de gestion de proyecto y de obra creados
para los momentos de rehabilitacion y moderniza-
cion, el Programa garantiza la gestion de los edificios
de fase de utilizacién en un periodo de 30 anos, con
implementacion de sistemas de mantenimiento vy
de prevencion a largo plazo.

El modelo de gestion y financiacion del manteni-
miento y conservacion de los edificios escolares era
ineficaz e ineficiente, con un enorme desperdicio de
recursos (Rodrigues, 2012), por lo que la estrategia
de implementacion del mantenimiento a largo plazo
como componente esencial del proyecto, es funda-
mental para alcanzar los objetivos de la creacion de
un universo edificado educacional sostenible, capaz
de satisfacer las necesidades de educacion a largo
plazo (Almeida, Blyth, Forrester, Gorey, & Hostens,
2009).

Simultaneamente, se hace importante incorporar,
desde este momento, en la fase de proyecto, el con-
cepto de Life Cycle Design, para ser conscientes de
las opciones tomadas en la organizacion espacial, en
los sistemas constructivos y en los materiales, para
que faciliten su propia durabilidad, asi como la capa-
cidad de adaptacion a nuevos desafios educativos
(Ladiana, 2011).

to provide support on more specialized issues, such
as the layout of libraries or kitchens, to allow homo-
geneity and greater control regarding the develop-
ment of all projects (Santos, 2015).

The technical manuals, developed and updated by
the experience that has been accumulated by the
various phases of implementation of the PMEES,
allow that all projects were developed in a balanced
way and that follow the universal objectives of the
Program, aiming at innovation and global sustaina-
bility of the school buildings.

“"Given that sustainability is the ultimate goal, PE [Par-
que Escolar] has developed state-of-the-art briefing
materials and manuals which set high standards and
ensure that all stakeholders' needs are taken into ac-
count. As sustainability depends upon the efficiency
and quality of learning spaces, PE's design manuals
and guidelines are provided to designers early in the
process and these set the stage for all aspects of the
programme.” (Jorge & Costa, 2011, p. 2).

3.3. Execution management

The Management Model also contemplates issues of
work execution, in the articulation between the con-
tractors and the inspection teams, in the definition
of deadlines for the different phases, as well as in the
relationship with the sector of the materials market.

Also, for the management of the work, it was neces-
sary to develop a strategy for constructive phasing,
ensuring school functioning during the intervention
period, which requires that safety conditions be en-
sured. This condition implied planning of the works,
already foreseen in the project, defining the various
phases and the corresponding changes in the posi-
tioning of the construction site (Santos, 2015).

3.4. Building management

To ensure greater sustainability of interventions and
school buildings, in addition to the project and work
management model created for the rehabilitation
and modernization moments, the Program ensures
the management of buildings in use over a period
of 30 years, with the implementation of long term
maintenance and prevention systems.

The management and financing model for the
maintenance and conservation of school buildings
was ineffective and inefficient, with a huge waste of
resources (Rodrigues, 2012), so the strategy of im-
plementing long-term maintenance as an essential
component of the project is vital to achieving the
goals of creating a sustainable edified educational
universe, capable of meeting long-term education
needs (Almeida, Blyth, Forrester, Gorey, & Hostens,
2009).

Concurrently, it becomes important to incorporate,
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Figure 05.

Urban restructuring.
Architect Arquiteto Manuel
Fernandes Sa, secondary
school Rodrigues de Freitas,
Porto © A. Santos (2009).

4, Rehabilitacion

El marco de intervencion se caracteriza por una es-
trategia de rehabilitacion. El Programa determina
que las escuelas preexistentes sean rehabilitadas
y modernizadas, obligando a mantener cerca del
80% de la construccion original. En este sentido, los
proyectistas tuvieron que reconocer la viabilidad de
reconstruccion que cada edificio escolar presentaba,
y definir qué partes se mantendrian y lo poco que
seria demolido. En este sentido, ninguna de las 172
escuelas intervenidas materializa edificios construi-
dos de raiz. La opcion de rehabilitacion de los edifi-
cios preexistentes tiene como estimulo la eficiencia
energética, por el ahorro en el consumo de energia
(Ladiana, 2011).

Cuidar del patrimonio construido es mas que ges-
tionar eficazmente los recursos financieros en este
invertidos, es contribuir para la conservacion de la
historia, de los valores y de la memoria colectiva de
una comunidad (Afonso & Cruz, 2011). El Programa
transporta, asi, mas alla de la vertiente de sosteni-
bilidad ecologica y econdmica, una dimension de
sostenibilidad patrimonial. Se mantiene, asi, la pers-
pectiva de que cualquier objeto del pasado puede
convertirse en testigo historico a pesar de no haber
tenido, en su origen, un destino conmemorativo
(Choay, 2000).

4.1. Contexto

Dentro de la diversidad tipologica fue posible encon-
trar caracteristicas transversales a la generalidad de
los edificios escolares, lo que supuso la definicion de
tres grupos tipologicos. Esta catalogacion permitio
que el Programa se pudiese estructurar de forma a
dar respuesta a la globalidad de las exigencias espa-
ciales del universo en causa (Heitor, 2012).

El primer grupo, que se extiende desde la segunda
mitad del siglo XIX, con la construccion de las pri-
meras escuelas secundarias nacionales, hasta 1935,
se caracteriza por un modelo de edificio Unico,
compacto y con patios cerrados, que generalmente
ocupaba la totalidad de una manzana en una zona
urbana central. El segundo, que constituye cerca del
21% de las escuelas intervenidas, esta constituido
por escuelas de base comercial o técnica, construi-

from the very beginning of the project phase, the
concept of Life Cycle Design, to make conscious the
options taken in the spatial organization, in the cons-
truction systems and the materials, so that they faci-
litate their durability, as well as the ability to adapt to
new educational challenges (Ladiana, 2011).

4, Rehabilitation

The intervention context is characterized by a reha-
bilitation strategy. The Program determines the pre-
existing schools to be rehabilitated and modernized,
obliging them to maintain about 80% of the original
construction. In this sense, the designers had to re-
cognize the feasibility of reconstruction that each
school building had and define which parts would be
kept and the little that would be demolished. In this
sense, none of the 172 schools under intervention
materialized buildings constructed from scratch.
The option of rehabilitating preexisting buildings has
as stimulus energy efficiency, by saving energy con-
sumption (Ladiana, 2011).

Taking care of the built heritage is more than effec-
tively managing the financial resources invested in
it, it is contributing to the preservation of the his-
tory, values, and collective memory of a community
(Afonso & Cruz, 2011). The Program thus carries, in
addition to the ecological and economic sustaina-
bility aspect, a dimension of heritage sustainability.
Therefore, follows the perspective that any object
from the past can become a historical testimony
despite not having, in its origin, a commemorative
destination (Choay, 2000).

4.1. Context

Within the typological diversity of preexistences, it
was possible to find proprieties and characteristics
transversal to most school buildings belonging to
each construction period, which resulted in the de-
finition of three typological groups. This cataloguing
allowed the Program to be structured to respond
globally to the spatial demands of the universe in
question (Heitor, 2012).

The first group, that extends from the second half of
the nineteenth century, with the construction of the
first national secondary schools, until 1935, is charac-
terized by a single, compact building model with clo-
sed courtyards, usually occupying the entire block
in a central urban area. The second, which consti-
tuted about 21% of the schools involved, consists
of schools of a commercial and technical base, built
from 1936 to 1968, usually in areas with easy road
accessibility and in lots with large dimensions. Fina-
lly, the third, which comprises 77% of the universe to
intervene, is constituted by school that, since 1968,
resulted from the multiple construction programs
of modular and standardized structures, namely in
solutions of pavilion nature (Conselho de Ministros,
2007; Santos, 2015).
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das de 1936 a 1968, normalmente en zonas de facil
accesibilidad viaria y en lotes con elevadas dimen-
siones. Por ultimo, el tercer grupo, que engloba el
T77% del universo a intervenir, esta constituido por las
escuelas que, desde 1968, resultaron de los multiples
programas de construccion de estructuras modula-
resy estandardizadas, concretamente en las solucio-
nes de naturaleza pabellonar (Consejo de Ministros,
2007; Santos, 2015).

Un ejemplo de intervencion de rehabilitacion en edi-
ficios histéricos es la escuela secundaria Rodrigues
de Freitas, que, por su elevado valor patrimonial y
por la posicion destacada en el tejido urbano, pro-
tagoniza un enorme cometido en la conformacion
identitaria de la comunidad (Fig. 5). La intervencion
llevada a cabo en este edificio, ademas de procurar
dignificar su existencia, ha tenido como mayor mé-
rito la afirmacion del compromiso de la escuela con
el tejido de la ciudad, participando en el rediserno del
espacio publico y en la definicion de itinerarios pea-
tonales urbanos.

La escuela artistica Soares dos Reis es un ejemplo de
intervencion en escuelas con base industrial, cons-
truida originalmente en una zona de la ciudad en
crecimiento. A semejanza de lo que ocurre en otras
intervenciones en edificios escolares contempora-
neos suyos, la intervencion pretendié conectar la
preexistencia, compuesta por edificios paralelos en-
tre si que concentran en altura todas las actividades
lectivas y no lectivas, por medio de un nuevo cuerpo
longitudinal. Este nuevo cuerpo, constituye en esta
escuela, por la diversidad de momentos espaciales
que crea, en la articulacion de actividades educati-
vas, formales e informales, con actividades ludicas y
sociales, un ejemplo paradigmatico de la aplicacion
del concepto de learning street (Fig. 6).

La escuela secundaria de Rio Tinto es ejemplo de
una intervencion en edificios de base pabellonar.
Aunque en el interior del lote, con las intervenciones
de innovacion y actualizacion tecnologica, las reglas
estructurales y ritmicas impuestas por la repeticion
del modulo pabellonar hayan sido respetadas vy
mantenidas, hubo una clara transformacion espa-
cial, en particular en los espacios de circulacion y
socializacion (Fig. 7), mas alla de una revalorizaciéon
del papel del edificio escolar en el tejido urbano
(Fig.3; Fig. 4). La redefinicion del frente urbano, en
una composicion apelativa y contemporanea, llevo a
que la escuela pudiese asumir un papel de relevancia
en la conformacion identitaria de la ciudad y que se
abriese decisivamente a la comunidad.

Esta circunstancia promovié una doble condicion
pedagobgica. Por un lado, la sensibilizacion de la
oportunidad de recurrir a procesos de rehabilitacion,
incluso ante arquitecturas de menor valor patrimo-
nial o culturaly, por otro lado, en la contribucion a los
valores de |a sostenibilidad y la ecologia por la mini-
mizacion de los gastos de agua, de materiales y de

An example of a rehabilitation intervention on a his-
toric building is the secondary school Rodrigues de
Freitas, which, due to its high patrimonial value and
its prominent position in the urban fabric, is a major
intervenient in the identity of the community (Fig.
5). The intervention carried out in this building, in
addition to seeking to dignify the preexistence, had
its greatest merit in the affirmation of the school's
commitment to the city's fabric, participating in the
redesign of public space and in the definition of ur-
ban walking trails.

The artistic school Soares dos Reis is an example
of an intervention in schools of an industrial base,
originally built in a growing of the city. Similar to
what happened in other interventions in building
of the same period, this rehabilitation aimed to link,
through a new longitudinal body, the preexistence,
composed of buildings parallel to each other that
concentrated in height all the teaching and non-
teaching activities. This new volume constitutes in
this school, due to the diversity of spatial moments
that it creates in the articulation of formal and in-
formal educational activities with playful and social
activities, a paradigmatic example of the application
of the concept of learning street (Fig. 6).

The secondary school of Rio Tinto is an example
of an intervention in buildings of pavilion base.
Although inside the lot, with the intervention of in-
novation and technological updating, the structural
and rhythmic rules imposed by the repetition of the
pavilion module were respected and maintained,
there was a clear spatial transformation, particularly
in the spaces of circulation and socialization (Fig. 7),
in addition to the revalorization of the role of the
school building in the urban fabric (Fig. 3; Fig. 4). The
redefinition of the urban front, in an appealing and
contemporary composition, led the school to take
on a relevant role in the identity of the city and to
open itself decisively to the community.

This circumstance promoted a double pedagogical
condition. On one hand, in the awareness of the op-
portunity to result to rehabilitation processes, even
in face of architectures of less patrimonial or cultu-
ral value, and, on the other hand, in contributing to
the values of sustainability and ecology by minimi-
zing the costs of water, materials and energy. Thus,

Figure 06. Right.
Learning street. Architect
Carlos Prata, artistic school
Soares dos Reis, Porto © A.
Santos (2012).
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Figure 07.

Transformation of the
pavilion buildings. Architect
Rui Mealha, secondary
school of Rio Tinto,
Gondomar © A. Santos
(2014).

energia. Asi, convocando la totalidad de los edificios
independientemente de su valor espacial, material
0 constructivo, se demostré, a partir de esta fun-
cion publica que es vivida por toda la sociedad, que
es viable, y oportuna, la posibilidad de rehabilitar en
vez de construir de raiz. En este sentido, invirtiendo la
tendencia dominante de evolucion de la ciudad, se
permitié prestar atencion a valores sociales, cultura-
les e identitarios que superan la condicion patrimo-
nial del edificado, y se enfoca en su sostenibilidad.

4.2, Legislacion

Constituye un designio programatico que las trans-
formaciones de los sistemas estructurales e infraes-
tructurales, operadas de forma a dotar a los edificios
de condiciones de confort, cumplen con los estan-
dares actuales y permiten proyectar las escuelas en
el futuro. Este proceso de rehabilitacion acompano
la evolucion y la introduccion de nuevas directrices
técnicas.

Las exigencias infraestructurales que se comproba-
ron consecuencia del Protocolo de Kioto7 derivaron
en la transposicion de un vasto conjunto de textos
legales de legislacion europea para la normativa
portuguesa, entre 2006 y 2008, alterando significati-
vamente el marco legal portugués. Las alteraciones
se manifestaron en diversas areas, desde el Sistema
de Certificacion Energética y Calidad del Aire Interior
(SCE), a los Sistemas Energéticos de Climatizacion
en Edificios (RSECE) y al Reglamento de las Caracte-
risticas de Comportamiento Térmico de los Edificios
(RCCTE). Complementariamente, se promulgd nue-
va legislacion relativa a la mejoria de las Condiciones

summoning the totality of the buildings, regardless
of their spatial, material or constructed value, it was
demonstrated, from this public function that is ex-
perienced by the whole society, that it is feasible, and
opportune, the possibility of rehabilitating instead of
building from scratch. In this sense, inverting the do-
minant trend of evolution of the city, it was allowed
to focus attention on social, cultural and identity va-
lues that go beyond the patrimonial condition of the
buildings, and focuses on its sustainability.

4.2, Legislation

It is a programmatic objective that the transforma-
tions of structural and infrastructural systems, ope-
rated to provide buildings with comfort conditions,
are in line with current standards and that allow
schools foresee schools in the future. This rehabili-
tation process accompanied the evolution and the
introduction of new technical guidelines.

The infrastructural requirements that occurred as a
result of the Ryoto Protocol resulted in the transpo-
sition of a wide range of legal diplomas from Euro-
pean legislation to Portuguese legislation, between
2006 and 2008, significantly changing the Portugue-
se legal framework. The changes were manifested
in several areas, from the Energy Certification and
Indoor Air Quality System (SCE), to the Energy Con-
ditioning Systems in Buildings (RSECE) and to the
Regulation of the Thermal Behavior Characteristics
of Buildings (RCCTE). In addition, new legislation was
enacted regarding the improvement of Accessibility
Conditions, Acoustic Requirements and Fire Safety
(SCIE). These diplomas, in their joint articulation, de-
termine the inevitability of articulating in the design
and construction of buildings, an infrastructure load
of expressive complexity (Santos, 2015).

Due to the temporal proximity between the entry
into force of these legal diplomas and the implemen-
tation of the PMEES, this was the first moment of
introduction and experimentation of this new cons-
tructive canon, asserting itself as singular and para-
digmatic, emphasizing its experimental condition.

4.3. Infrastructural overload

After a considerable period of time has passed sin-
ce most of the involved schools were intervened, it
can be verified that the enormous infrastructural
load led to an exponential increase in energy cost,
reflected in the monthly monetary expense that, in
most schools, implied the deactivation of the infras-
tructural systems to guarantee the institutions' eco-
nomic survival. Evidently, the legislative impositions,
contrary to what would be desirable, from the point
of view of social and ethical responsibility, proved to
be a huge obstacle to the efficiency and sustainabili-
ty of the interventions, since it led to significant and
persistent energy and monetary expenditures.
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de Accesibilidad, a los Requisitos Acusticos y a la Se-
guridad Contra Incendios (SCIE). Estos textos legales,
en su articulacion conjunta, vienen a determinar la
inevitabilidad de articular en la concepcion y en la
construccion de los edificios, una carga infraestruc-
tural de expresiva complejidad (Santos, 2015).

Debido a la proximidad temporal entre la entrada en
vigor de estos textos legales y laimplementacion del
PMEES, este fue el primer momento de introduccion
y de experimentacion de este nuevo canon cons-
tructivo, afirmandose como singular y paradigmati-
co, enfatizando su condicion experimental.

4.3. Carga infraestructural

Superado ya un periodo temporal considerable des-
de que gran parte de las escuelas fueron interveni-
das, se llegb a la conclusion de que la enorme carga
infraestructural condujo a un aumento exponencial
del coste energético, reflejado en la factura mensual
que, en gran parte de las escuelas, llegd a implicar la
desactivacion de las infraestructuras para garantizar
la supervivencia econdmica de las instituciones. Se
comprueba que estas imposiciones legislativas, al
contrario de lo que seria deseable desde el punto de
vista de la responsabilidad social y ética, revelo ser
un enorme obstaculo a la eficiencia y sostenibilidad
de las intervenciones, ya que condujo a significativos
y persistentes gastos energéticos y monetarios.

“Debido a los rigidos criterios de eficiencia energé-
tica y a la eficacia de las medidas implementadas
durante el proceso de modernizacion, los resulta-
dos ilustran una diferencia significativa en relacion
con las escuelas no renovadas, que poseen menos
equipamientoy, por tanto, tienen costes energéticos
mas bajos. De hecho, la necesidad de crear condicio-
nes en las instalaciones escolares, en términos de ca-
pacidad, asi como funcionalidad y confort, llevd a un
mayor recurso a los sistemas.” (Jorge & Costa, 2011).

Para atenuar la diferencia de los consumos de ener-
gia, se previo la instalacion, en todas las escuelas, de
paneles fotovoltaicos, para la produccion de agua
potable caliente, para usar en las cocinas y en los re-
cintos deportivos. Ademas de eso, cada escuela esta
dotada de un sistema de gestion centralizada, para,
por el analisis de los patrones comportamentales,
rentabilizar el gasto energético, por el ajuste de la
iluminacion y de los sistemas de calefaccion y reno-
vacion del aire (Jorge & Costa, 2011).

“La clasificacion media obtenida en los certificados
de desempeno energético en las escuelas es B en la
fase de proyecto. Esta no tiene en cuenta la instala-
cion futura de paneles fotovoltaicos de 100 kWp en
cada escuela, que las convertira en energéticamen-
te eficientes. Gracias a la planificaciéon anticipada, el
refuerzo de las areas de cobertura existentes — para
acomodar la instalacién futura de los paneles - fue
incluido en la fase de proyecto y considerado en

“Due to the strict energy efficiency criteria and the
effectiveness of the passive measures implemented
during the modernisation process, the outcomes
illustrate a significant difference in relation to non-
renovated schools which have less equipment and
therefore lower energy costs. Indeed, the need to
create better conditions in school facilities, in terms
of capacity as well as functionality and comfort, has
led to a greater recourse to systems.” (Jorge & Costa,
2011, p. 4).

To mitigate the difference in energy consumption, it
was envisioned the installation, in all schools, of pho-
tovoltaic panels to produce heated potable water, to
be used in kitchens and sports venues. In addition,
each school has a centralized management system,
to, through the analysis of behavioral patterns, mo-
netize energy expenditure, by adjusting lightning,
heating and air renewal systems (Jorge & Costa,
2011).

“The average rating obtained for schools' energy per-
formance certificates is B for the design stage. This
does not take account of the future installation of
100 KWp of photovoltaic solar panels in each school
which will make them energy sufficient. Thanks to
early planning, the reinforcement of existing roof
areas — in order to accommodate the future photo-
voltaic installations — is included in the design stage
and factored into construction time.” (Jorge & Costa,
2011, p. 2). The installation of these panels should re-
sultinan energy rating of A or A+, above the rating of
most schools in Portugal before these rehabilitation
operations.

Figure 08.

Infrastructural overload.
Architect José Manuel
Soares, secondary school of
Santa Maria da Feira, Santa
Maria da Feira © A. Santos
(2012).
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tiempo de construccion.” Costa, 2011, p.2).

La instalacion de estos paneles deberia suponer una
clasificacion energética de A o A+, por encima de la
evaluacion energética de la mayoria de las escuelas
en Portugal antes de estas operaciones de rehabili-
tacion.

Aunque sea verdad que la arquitectura haya dado
respuesta a la necesidad de balance entre la produc-
ciony el gasto energético, en la articulacion de todos
los sistemas con las necesidades espaciales y educa-
tivas (Fig. 8), conviene referir que la perspectiva de
instalacion masiva de paneles fotovoltaicos, no se
verificd en la totalidad, comprometiendo la expec-
tativa de produccion de energia como estrategia de
equilibrar el aumento de los consumos. Asi, apenas
se instalaron paneles solares destinados al calenta-
miento de aguas sanitarias en zonas de vestuarios
de apoyo al ejercicio fisico y practicas deportivas.

Teniendo en cuenta el claro desajuste en relacion
con la carga infraestructural instalada en cada una
de las escuelasy las necesidades reales de confort, se
hicieron evidentes algunos factores de significativo
desencuentro, que carecen ahora de una reflexion y
un replanteamiento frente a las realidades economi-
cas y climatéricas portuguesas, para un mejor ajuste
a futura rehabilitaciones,

5. Consideraciones finales

“La verdadera sostenibilidad solo se alcanza cuan-
do los edificios escolares integran practicas socia-
les, ambientales y econdmicas en las practicas de
ensefanza, aprendizaje y gestion de los edificios.
Socialmente, esto significa garantizar aulas y pa-
sillos limpios y saludables y laboratorios con pocos
contaminantes. Ambientalmente, significa una es-
cuela que regula las emisiones de carbono, respeta
el paisaje natural y reduce el desperdicio. Econdomi-
camente, significa una escuela que mantiene su pre-
supuesto y que saca provecho de la luz natural y de
las condiciones naturales. Ademas, la infraestructura
escolar puede facilitar una plataforma y un modelo
valiosos para la ensenanza de los estudiantes acerca
de los tres aspectos de la sostenibilidad. Las acciones
tomadas en pro de la sostenibilidad también deben
ser a largo plazo y permitir la inclusion de preocupa-
ciones intergeneracionales.” (OECD, 2009, p. 2).

Del abordaje desarrollado, es posible comprender
que el Programa se desarrolld para procurar mo-
vilizar intervenciones sostenibles, superando las
cuestiones ambientales, y rebasando los valores
culturales, econdmicos y de uso, a partir de la tarea
de interpretacion de los edificios preexistentes para
ver los caminos que deben seguirse en cada accion
de intervencion. El mantenimiento de los edificios es
un tema que refleja la madurez de los conceptos de
ciudadania, responsabilidad y solidaridad de las so-
ciedades contemporaneas (Afonso, 2011).

Although it is true that architecture has responded
to the need of balance between energy production
and expenditure, in the articulation of all infrastruc-
tural systems with space and educational needs (Fig.
8), it should be noted that the prospect of massive
installation of photovoltaic panels have not been fu-
lly verified, compromising the expectation of energy
production as a strategy to balance the increase in
consumption. This way, there were installed only so-
lar panels to heat the sanitary waters, particularly in
the bathroom areas to support physical exercise and
sports practices.

Considering the obvious mismatch in relation to
the infrastructural load installed in each school and
the real need of comfort, some factors of significant
divergence become evident. Wherefore, they now
need to be reflected and rebalanced in face of Por-
tuguese economic and climatic realities, to better
adjust to future rehabilitations.

5. Conclusions

“True sustainability, then, is only realized when
school buildings integrate social, environmental
and economic practices into learning, teaching and
building management. Socially, this means ensuring
clean and healthy classrooms, hallways and labo-
ratories with few pollutants. Environmentally, this
means a school that manages carbon emissions,
respects the natural site and reduces waste. Econo-
mically, this means a school that maintains it budget
and takes advantage of natural sunlight and other
natural conditions. Additionally, the school infras-
tructure itself can provide a valuable platform and
model for teaching students about the three aspects
of sustainability. Actions taken toward sustainability
need to also be long-term and enable inclusion of in-
tergenerational concerns.” (OECD, 2009, p. 2).

From the developed approach, it is possible to un-
derstand that the Program was developed in order
to mobilize sustainable interventions, overcoming
environmental issues, beyond cultural, economic
and use values, starting from the task of interpreting
the preexisting buildings to define the paths to be fo-
llowed in each intervention action. The maintenance
of buildings is a theme that reflects the maturation
of the concepts of citizenship, responsibility, and so-
lidarity in contemporary societies (Afonso, 2011).

Through a vast Management Model, it was possi-
ble to control the Program’s guidelines, ensuring
its success in affirming its objectives, while giving
space to the characteristics of each of the school
buildings and the authorial sense printed by each
of the schools’ project teams. Also, in the projection
of maintenance actions, this Program proved to be
innovative, having designed a management plan for
the building over a period of 30 years.

The rehabilitation option has a double pedagogical
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Por medio de un vasto Modelo de Gestion, fue posi-
ble controlar las lineas directrices del Programa, ga-
rantizando su éxito en la afirmacion de sus designios,
sin dejar de dar espacio a las caracteristicas de cada
uno de los edificios escolares y al sentido autoral
impreso por cada uno de los equipos del proyecto.
Este Programa reveld ser innovador también en la
proyeccion de acciones de mantenimiento, ya que
diseno un plan de gestion del edificado para un pe-
riodo de 30 anos.

La opcidn de rehabilitacion goza de una doble condi-
cion pedagogica. Si por un lado, existe una clara op-
cion por la busqueda de sostenibilidad economica y
ecologica, por la opcion de mantenimiento de una
gran parte de la preexistencia, con enormes ahorros
materiales y energéticos, también es verdad que la
valorizacion de las preexistencias, tanto si tuviesen o
no valor patrimonial, llevd a la modernizacion e in-
novacion tecnologica de las escuelas intervenidas,
aproximoé a las comunidades e imprimio6 en la socie-
dad un nuevo sentido de concienciacion y respon-
sabilidad.

De hecho, la rehabilitacion de una enorme parte del
edificado, rehabilitando las caracteristicas patrimo-
niales, atestigua el éxito del Programa en la busque-
da de sostenibilidad, no solo del edificado, sino tam-
bién de los procesos educativos, que se revelaron un
campo fértil para la innovacion.

Desde el punto de vista energético, se llevaron a
cabo esfuerzos para un incremento de la sostenibili-
dad ambiental. Silos resultados fueron satisfactorios
en el proceso de rehabilitacion, el exceso de carga
estructural, resultado de las mas recientes imposi-
ciones legales, supuso un enorme gasto energético,
que no son en su totalidad equilibrados por los equi-
pos de produccion energética, en grande parte por la
incapacidad financiera para su instalacion.

Atendiendo a las realidades climatéricas, y también
financieras, que enmarcan el territorio y la economia
portuguesa, se constata la exageracion de estas dis-
posiciones legales, haciendo oportuna, y esencial,
una reflexion que induzca a sensibilizar para una rea-
daptacion de las exigencias técnicas frente a las rea-
lidades pedagogicas, sociales, culturales y climaticas,
de modo a que garanticemos condiciones para una
efectiva sostenibilidad, y para la comprobacién de la
reposicion de las condiciones de equilibrio.

condition. If, on the one hand, there is a clear option
for the search for economic and ecological sustaina-
bility and for the choice of maintaining a large part
of pre-existence, with enormous material and ener-
gy savings, it is also true that the valorisation of the
pre-existing, whether they had a greater or lesser pa-
trimonial value, which led to the modernization and
technological innovation of the schools involved,
brought communities closer together and added to
society a new sense of awareness and responsibility.

In fact, the rehabilitation of a vast part of the buil-
ding, rehabilitating the patrimonial characteristics,
testifies to the Program'’s success in seeking sustai-
nability, not only of the building, but also of the edu-
cational processes, which have also proved to be a
fertile field for innovation.

Also, from the energy point of view, efforts were
made to increase environmental sustainability. If the
results were satisfactory in the rehabilitation pro-
cess, the excess infrastructural load, which resulted
from the most recent legal requirements, resulted in
enormous energy costs, which are not fully balanced
by energy production equipment, largely due to the
financial inability for their installation.

Taking into account the climatic and financial reali-
ties that frame the Portuguese economy and terri-
tory, there is an exaggeration of these legal provi-
sions, making it opportune and essential, a reflection
that induces awareness for a readjustment of te-
chnical requirements in face of pedagogical, social,
cultural and climatic realities, so that we ensure con-
ditions for effective sustainability, and for the verifi-
cation of the restoration of equilibrium conditions.

" Programa de Modernizagdo das Escolas com Ensino Secundario (PMEES) was implemented in January 2007, deriving from the
awareness of the state of advanced degradation of the existing schools, aiming to intervene in 332 of the 477 schools with secondary

education in operation.

2 Parque Escolar E.P.E. was created on February 21, 2007 (Decreto-Lei n. 41/2007), as a company with administrative, financial and

patrimonial autonomy, with the mission of developing and implementing the PMEES, for the rehabilitation and management of

school buildings over 30 years.

3 Herman Hertberger (1932) is an architect who graduated from Delft University of Technology, the Netherlands. From his work
stands out the Montessori School, Delft (1966-70), the workshop building of Central Beheer, Apeldooen (1972), and the Chassé

Theater, Breda (1995).

“The Montessori pedagogical method is based on Maria Montessori's ideals. It has materialization is learning spaces that benefit the
accessibility and autonomy of children, in contrast to traditional pedagogical ideas.
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> Maria Montessori (1870-1952) was an lItalian doctor and educator, who graduated from Sapienza Universita di Roma (1896).
She developed proposals of pedagogical philosophies based on a model of human development through interactions with the
environment, in a way to explore the children’s innate capacity for cognitive development. Based on her ideas, the Montessori
pedagogical method was widely disseminated during the 20th century, with materialization in learning spaces that benefit children’s
accessibility, autonomy and freedom.

6The document Plano Estratégico, responsibility of each school, is the starting point for the preparation of the program for each
project, articulating the specific interests of every school with the national curriculum.

" The Ryoto Protocol was signed by 55 countries on December 11, 1997, framed by the growing concerns about the emission of
polluting gases.
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