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ABSTRACT: This paper examines a growing trend of construction that is claimed to be sustainable or ecological, which developed in Chile starting in 1989, and the process of importing influential environmental building
principles previously developed and used in Europe, particularly in Germany. The migration of these influences
is proposed to be conveyed by individuals, carriers of ideas and expertise that stem from their own educational background, access to relevant information, professional partnerships and work opportunities.

INTRODUCTION
The concern over building-related efficiency and reduction of environmental impacts, triggered by the oil crisis in the 70s, had been addressed in Europe by means of renewed public policies including energy efficiency,
and was widely reflected in building design and construction. This played a role in the improvement of energy
performance standards themselves as well as in the spread of energy and environmental consciousness to a
wider public.
However, the European experience was exported worldwide only to a limited extent, thus rendering such efforts marginal in a world view. This was evident in the Latin American context, where the awareness around
these questions came to the fore only in the late 80s and early 90s, along with global environmental issues and
local energy contingencies, both in building construction and in society at large.
In Chile, a growing trend of claimed sustainable architecture took place starting in the late 80s, with diverse results. To a certain extent, it developed under foreign influence, relying on the experience available elsewhere
and was conveyed to Chile in multiple forms. The process of importing these relatively new technologies,
ranges from theoretical discourses and public policies to practice, eventually becoming incorporated into local practices and adapted to local conditions.
SUSTAINABLE ARCHITECTURE DISCOURSES AND PRACTICES
In the current panorama of architectural discourses, sustainability continues to gain importance both on social
and disciplinary grounds. Nevertheless, a consensus on what we mean when we say sustainable architecture is
far from being met. A myriad of definitions, perspectives, best practices, toolkits, seem to coexist in the literature on the subject. On the other hand, practices termed sustainable develop in their own right, with or without
a theoretical framework, in reference to specific locations, cultural environments and technical availability.
Migration of Sustainable Architecture Discourses into Practices
Several lines of argument can be identified both at the scale of the city and the building. These can be traced
to the Whole Earth Catalog (Warshall and Brand, 1968), which has continued to evolve as the question of sustainability itself has (Angélil and Siress, 2006). Guy and Farmer (2001) argue for a coexisting variety of sustainability discourses in architecture, ranging from philosophical and aesthetical approaches to technical and
practical ones, and sustain that there are as many definitions as interest groups contesting. Their analysis of a
wide spectrum of claimed ecological buildings and their rationale resulted in a classification of six environ-
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mental logics: eco-technic, eco-centric, eco-aesthetic, eco-cultural, eco-medical and eco-social. In Guy
and Farmer’s account, each model emphasises a different set of priorities. In the eco-technic logic, an emphasis is made in the integration of environmental concerns in conventional building design strategies; the
eco-centric approach aims at harmony with nature through autonomous buildings with minimum or no ecological footprint; Eco-aesthetic logic draws on renewed ecological knowledge and consciousness and turns
buildings into icons of this new consciousness; Eco-cultural promotes “learning to dwell” by means of buildings
adapted to local physical and cultural characteristics; in the Eco-medical the priority is an environment ensuring health and well-being; and the Eco-social seeks reconciliation of individual and collective through nonhierarchical communities.
In the last years, Architecture has mainly focused on the eco-technic approach, that can today be considered a mainstream trend, emphasizing energetic rationality without much consideration over a cultural or social perspective on sustainability. According to Guy and Farmer, in an eco-technic perspective “science,
technology and management can provide the solution to environmental problems, without leaving the path
of modernization.” Success is thus measured in the quantitative reduction of “building energy consumption,
material-embodied energy, waste and resource-use reduction, and in concepts such as life-cycle flexibility
and cost-benefit analysis”.
These diverging discourses on sustainability may be the symptom of a rich pluralist panorama, as Guy and
Farmer suggest. However, the prevalence of the eco-technic approach in recent architecture, and the reinforcement of this approach by evaluation and certification methods based on performance efficiency criteria
(Owen, 2006), suggest the settling of what has been termed technological determinism (Kline and Pinch, 1999),
a common-sense split between technology and culture. It assumes technology to be autonomous and univocally impacting society as a mere result of its independent development.
Admitting such a divergence to exist between a prevailing technical conception of sustainability in architectural practice and the social and cultural articulation of these issues, how do evolving concepts on sustainable
architecture migrate from discourses to encompass architectural practices? How does the process of migration and adaptation from and to a different context influence the social and the technical questions involved?
Carriers of Technology
In discussing the north-south influence to support a dialogue between architecture and identity, Herrle (2008)
uses the model of Packages and Carriers as articulated by Berger/Berger/Kellner (1973), to support that “there
are packages containing technologies, symbols and icons that have been produced in cultural contexts
mostly from countries of the northern hemisphere” that will eventually be carried to other cultural contexts.
Through his discussion Herrle emphasises media and global communication, a rather abstract means of transferal. In response to this, we propose a more literal migration of influences: that, individuals, academics or
practicing architects are carriers of technological change and that packages of innovation built on their individual expertise, education, professional networks and influences, which are consequently spread by specialised and mass media, discussed in professional societies, promoted in the Universities, or developed by individual practitioners.
This idea is not unprecedented in Chile. During the first decades of independent life technical expertise was
not locally available and needed to be imported. This took different forms: direct import of prefabricated
buildings -affordable because the transportation costs were reduced nearly to zero in freighters needing a
dead load after being emptied in Europe of raw materials-; contracting of architects and engineers (Pérez,
2001), which were invited by the Government to promote innovation and reinforce -or construct- references
for national values and identity in many fields; or study travels of talented young Chileans to acquire an international class education.
Later, in spite of relevant changes in a broader context, such as social-economical conditions, communications, technology, and international trade, the presence of practice that could be traced to European origins
suggest that individuals acting as carriers of packages of technology could well be a relevant, persisting practice.
CASE STUDIES
We have committed to explore the process of importing presumably influential environmental building principles that were developed and used in Europe, particularly in Germany, and eventually applied in Chilean
buildings termed sustainable or ecological in the period between 1989 and 2004. Of particular focus will be
the role of the architects and other professionals as carriers of technological innovation.
A set of case studies were explored in reference to their corresponding sources, to chart the influences of existing discourses and technical expertise of German architectural practices into the Chilean ones. These account for the spreading influence of sustainable architecture, and its potential articulation within local specificities. The cases were selected among the most recognized buildings claimed sustainable, green or
ecological in Chile, which embody a relevant and recent technological innovation.
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Edificio Consorcio Nacional de Seguros. Santiago, Chile. 1989. Enrique Browne and Borja Huidobro
The general concept of the Consorcio Headquarters Building is based on the idea of recovering the previously
existing vegetation on site by inserting a vegetated shield in front of the main façade. This is composed of a
first layer of aluminium cladding and double glazed windows, and an outer façade with climbing vegetation,
supported by a vertical structure that includes aluminium louvers holding the vegetation and providing minimum shading during the early years of growth of vegetation.

Figure 1: Consorcio Building, Browne and Huidobro. General concept (left) and Double Façade section detail
(right); (drawings by Enrique Browne)
This deciduous protection contributes to the thermal conditioning of the building by reducing overheating due
to sun radiation. Even if the building does includes HVAC systems (considered standard for a building of its
type), the solution contributes to reduce energy consumption and operating costs, due to the environmental
design concept integrated in the architectural design.
Beyond its effectiveness in reducing cooling loads, the building itself works as a gigantic billboard proclaiming
that this is a green building and this company cares about the environment. The recall value is achieved by
size, 2.753 m2 of vertical greenness on an office tower make a lasting impression that has received wide public
acceptance and numerous awards. The company, pleased with the positive feedback, changed its logo now
featuring the green tower

Figure 2: Consorcio Building, Browne and Huidobro. General perspective from the street (left) and the company logo modified after the building (right); (photograph Enrique Browne)
This seemingly contradictory, yet extraordinarily successful outcome may be explained by the partnership between Architects Enrique Browne and Borja Huidobro and their different influences on this particular design.
Their design strategies offer contrary approaches. While Browne’s work was mostly composed of small and
medium-scaled projects; his designs consider specific climatic settings climate and cultural context, many of
his single family houses include plant-covered pergolas as shading devices. In contrast, Borja Huidobro has
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gained a reputation with his office Huidobro and Chemetov for his iconographic gesture of the French ministry
of Finance on Boulevard de Bercy in Paris, a monumental city gate with two pillars anchored in the Seine.
Being a very clear example of eco-technic design, much orientated to energy reduction while integrating
standard building and service specifications, the enduring success of this building has included a social dimension, even if unexpected, in placing a pervasive image of environmentally aware architecture in the public.
Edificio La Preferida. Santiago. 2000. Nissen + Franz Asociados, Santiago.
The practice Nissen + Franz defines itself as Architects and Engineer consultants for the meat industry. They
regularly operate with a partner in Santiago and another in Germany. In this particular project, the claimed influences are clearly stated design description (D’Alençon, 2008, pp 131):
The double-glazed skin, a concept widely used since the nineties in Germany, where we developed the
project together with a team of architects such as Alfred Fischer, Dieter Hirsch and Michael Huber, would
become the bioclimatic device “par excellence” in the building.

Figure 3: Edificio La Preferida. Nissen + Franz. General View (left) and view through the double façade (right);
(pictures by Guy Nissen)
The envelope of the corporate administrative building of La Preferida is characterized by a 1.5 m deep double-skin ventilated glazed façade that alternates according to the seasons: in winter the closed, still volume of
air reduces heat loss and allows radiation gains; during summer, solar protection inside the chamber minimises
radiation gains to the interior and creates a convection flow within the chamber that indirectly ventilates the
building. Operable panes in the upper and lower end of the chamber are accessed from inside for maintenance which involves opening and closing the panes, cleaning the windows, closing the outside screen etc.
The standard use of double skin façades in Europe and particularly in Germany is widely documented. A standard work on the subject is Andrea Compagno’s Intelligente Glasfassaden: Material, Anwendung, Gestaltung,
first published in Zürich in 1995. The adaptation of the sophisticated control systems is also stated by the architects:
The control technology (automated BUS connected to HVAC equipment) was not available, so the training
the cleaning staff achieved a routine operating activity for controlling thermal regulation and renewal of air
inside the offices (…)

Figure 4: Edificio La Preferida. Nissen + Franz. Detail of the operable openings in the chamber (left) and double
façade detailing (right); (picture by Guy Nissen, drawing by Andrea Ortega)
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The international cooperative work in the firm is held on a regular basis, and supported by foreign experts for
this building. Since the design and operation could be very complex if directly imported, it has been adapted
to local availabilities and solved with extreme simplicity, which demonstrates that the use of these technologies can be implemented in a different context with an appropriate design.
Wall House. Lampa, Santiago. 2007. Frohn & Rojas. Köln, Santiago, México City
The Wall Houseis the first built project of FAR architects (Marc Frohn and Mario Rojas) and has received international acclaim. The house was designed and developed through their networked offices in Cologne, Santiago
and Mexico City. Principles such as thermal mass, natural ventilation, solar shading and careful material
choice are elements of the environmentally sensitive design.

Figure 5: Wall House. Frohn + Rojas Archs. General View (left) and plan (right); (photograph Cristóbal Palma,
plan by the architects)
Prefabricating key elements of the Wall House provided a way for the architects to incorporate foreign materials, techniques and principles in a controlled environment. As the architects themselves explain, one of their
intentions was to explore the outcome of mixing highly-bred German building products with the Chilean labour force, many of which are not specifically trained builders. The design and construction of the tent-like
roof structure, the structural shelving and the polycarbonate sections all took place under this controlled environment. The main structural shelving was prefabricated in a Santiago furniture factory and assembled on site.
Similarly, the prefabricated polycarbonate pieces snap into place and require minimal building expertise.

Figure 6: Wall House. Frohn + Rojas Archs. Prefabrication (left) and on-site assembly (right) of the main structural
components; (pictures by the architects, www.designboom.com)
The outer membrane applies the principles of greenhouse technology and the central concrete core and
ground-floor slab contain gas-powered radiant heating that moderates the house’s climate, as well as PEX
hoses that cool the house in summer. These methods consume far less energy than conventional HVAC systems. The membrane contains aluminium strips capable of reflecting 70 per cent of UV rays and with a light
transfer rate of 25 per cent (Basulto, 2008). This heat and light moderating skin was sewn together by a local
craftsperson in a small workshop which normally produces children’s blow up castles).
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Figure 7: Wall House. Frohn + Rojas Archs. Local Prefabrication of the membrane; (pictures by the architects,
www.designboom.com)
A relevant number of the elements in the house, unusual in the local construction practices could be locally
produced to fit the architects’ standards by prefabricating parts and pieces, also an unusual practice in Chile,
at least in this kind of small, individually produced house. It is by means of prefabrication that the triple-based
architects practice could design sitting in their distant office and maintain assurance that the construction
would be carried out successfully.
European Southern Observatory Hotel (ESO). 2003. Cerro Paranal, Atacama. Auer + Weber Assoziierte. Munich,
Stuttgart
Auer + Weber, a well-known practice based in Munich and Stuttgart, were commissioned to design the ESO
Hotel in the Atacama Desert, 2.5 km from the most powerful earth-based telescope (VLT telescope). The
choices for products, contractors and building methods were required to comply with Chilean, but also European standards which became the requirements defining a benchmark for the building’s design and construction. This was a concern for the designers:
Since we had no experience in local Chilean building standards we designed a building which still could
form a powerful and clear image even if the level of detail quality would not reach German standards, e.g.
the surfaces of the in situ concrete construction.

Figure 8: ESO Hotel Atacama. Auer +Weber Archs. General view of the building in its location (left) and plan
(right); (pictures by the architects)
In the initial stages the office explored local products and construction methods as a way to reduce costs in
transport, the need for purpose-trained workers, and costly European products. Structural design plans for the
concrete (complying with Eurocode standards) were sent to the Chilean main contractor. The main contractor´s workshop drawings were then reviewed and released by Auer + Weber’s structural engineer and the
earthquake safety was certified by an external specialist in Germany. Additionally, the steel construction for
the dome over the entrance was designed according to Eurocode standards, produced by a Chilean
company, assembled in a workshop and transported to the site for static load tests. Despite the architects’
endeavour to include local products, and of the integration of local expertise in critical construction phases,
the European expertise prevails, as concluded by the architects:
(…) the cross cultural influence can be described rather as multilateral inner European than bilateral between Europe and Chile.
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Figure 9: ESO Hotel Atacama. Auer +Weber Archs. Dyed, in situ concrete. Façade (left) and detail (right); (pictures by the architects)
The final outcome is then a merging of German and broader European products and expertise with Chilean
construction work only to a certain extent. The dyed, in situ concrete, a characteristic feature of the building, is
one interesting exception. The red pigmentation of the concrete was directly purchased from Germany but
prepared on-site. The result was a slightly clouded surface which, in the final analysis, and is appreciated by
the architects as an example of a design-to-site technical dialogue.
Edificio Arquitectura Universidad Austral de Chile, Valdivia. 2003. Biskupovic y Martínez, Arquitectos, Valdivia
The overall strategy of the new School of Architecture building at the Universidad Austral is based on the construction of a large glazed greenhouse space. A semi-tempered exhibition and circulation area acts as a
buffer, between the classrooms, studios and other required areas, and the outside conditions, which are usually rainy.

Figure 10: School of Architecture UACH. Archs Biskupovic and Martinez General view (left) and building envelope with protecting louvers (right); (photographs Natalia Spörke)
As an environmental strategy, this allows radiation gains by greenhouse effect and ventilation through convection produced by relevant temperature differences. One of the major problems is overheating in summer,
which is particularly critical in the Chilean climate. External louvers to reduce solar gains, mass to provide
thermal inertia, and night ventilation cooling were incorporated to prevent overheating without mechanical
support. The use of these simple design strategies actually amounts to a thorough understanding of the environmental questions involved in the basic design decisions.

Figure 11: Sections for the Mont Cenis Training Center Summer (left) and winter (right), claimed as a reference
for School of Architecture UACH environmental principle
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The arguments made to support the building’s design are mostly in a technical-scientific tone, emphasising
energy efficiency based on preliminary thermal models and calculations, and so were thus presented to PLEA
2003 (Thiele et al, 2003). Previous to the construction, a promotional presentation included a reference to the
showpiece building Mont Cenis Training Centre in Herne, Germany, built in the context of an the IBA Erscher
Park. The Centre has a glazed buffer zone of 72 x 168 m that surrounds the building itself. An exhaustive analysis
of its environmental principles was conducted and used as a reference for the design.
The influence is evident, and even if the idea of inhabitable winter gardens is as old as Joseph Paxton’s Cristal
Palace of 1854, the understanding of the principles leading to adequate design is less common. The Training
Centre in Herne has been a substantial contribution in this regard promoting a true understanding of the questions involved. Unfortunately, the quality of the finishing, with gaps of up to 5 cm on the boards of leaves operable on the first floor of glazed Envelope, has prevented a rigorous assessment. Because of uncontrolled infiltration loses, the architects presume that the building will not meet the projected performance in winter
conditions.
CONCLUSIONS
The outcomes of these emblematic cases range from absolute media success and construction of a corporate identity, to diffuse evaluation due to uncertain or non-existing performance data, and failure or disclaim
due to poor building standards. However, they do share connections to foreign experiences, and ideas can
be said to migrate from discourses to practices, conveyed by their designers and other individuals involved in
the construction process, in variety of means: previous education, technical literature, international partnerships or direct commission to foreign professionals.
The relation to technological innovation is thus mediated by international social networks that convey technological development coming from developed societies. Furthermore, the process of direct foreign involvement and influence seems to be characteristic of such sustainable buildings and helps to understand the relative successes in the quest for sustainable construction in a developing country such as Chile.
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