Is the term ‘organic architecture’ relevant to architecture today?
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Introduction 
Organic Architecture is defined as design ‘established in accordance with processes of nature’. (Harris, 2006, p.699) Most see organic architecture as the emulation of natural forms. Non rectilinear forms that stray away from the commonly associated regularity of architecture are immediately associated with the term organic. (Davies, 2011, p.18) Some perceive organic architecture as the reinterpretation of natural principles. Both statements are technically true. The interchangeability of the term provides subjectivity and incoherency. Organic architecture has never been truly defined by a strict set of rules, rather governed by individuals’ ideologies of the relationship the built and natural environment should have.
This essay follows such architects’ and their philosophies to discover how their views shaped the organic architecture we see today.
Philosophy of organic architecture 
The philosophy of organic architecture was coined in the early 20th century by Frank Lloyd Wright, renowned American architect whose architectural ideology saw organic architecture to be ‘the modern ideal.’ (Wright, 1939, p.22) The conception of organic architecture began with Wright’s mentor, Louis Sullivan. Sullivan enforced that ‘form follows function’ with organic having direct correlation to structure, development and form. Frank Lloyd Wright challenged this mantra by stating ‘form and function are one’. (Alsukkar, 2018) Wright saw architecture as a unification between human habitation and the surrounding landscape. (ThoughtCo., 2019) A building was deemed organic if it emerged naturally rather than being placed. It had to support the landscape of the site and surrounding areas, the climate as well as the societal context. (Davies, 2011, p.103) Wright’s great affinity to nature became truly evident when he asserted, "I believe in God, only I spell it Nature." (Goodreads, 2008)
Wright’s understanding of unity, harmony and respect for nature grew from researching Japanese architecture. (Senegacnik & Kuzman, 2014, p.293) This knowledge helped form the principles he employed within his work. Wright utilised sun and wind for natural heating and ventilation. He often utilised local materials to respond best with the area’s context. Wright also featured vegetation to provide shade and gardens as functional, liveable spaces. (Hess, 2012, p.19)
These principles were integrated into Falling Water (figure 1), arguably Wright’s most famous body of work. The Pennsylvanian weekend home sits just above a waterfall on Bear Run. (Wright, 1953, p.13) Wright instinctively felt the need to cantilever the home over the falling water, stating that the home was the first house where he ‘came into possession of concrete and steel with which to build.’ (Wright, 1953, p.13) The implementation of modern materials allowed Wright to reach new feats with design. Wright questioned ‘What would a natural architecture be? Indigenous wouldn’t it?’. (Wright, 1953, p.25) Indigenous perfectly summarises Falling Water. Despite the incorporation of heavily manufactured materials like steel and concrete, Falling Water looks as if it is an extension of the landscape, a proud structure that has risen out of the rocks. The stature of the structure is conveyed through both its planar form as well as a tonal palette, cohesive with the surrounding landscape. In 2007, the American Institute of Architects deduced that Falling Water was to be deemed the ‘best all-time work of American Architecture’ (ScienceABC, 2019)
[image: ][image: ]Figure 1 – Falling Water, Pennsylvania
(Bibikow, 2017)

Figure 2 – Robie House, Chicago
(Moenning, 2019)

[bookmark: _Hlk34763654]The Robie House (1910) (Figure 2) was the emergence of the Prairie style, a style that ‘melded the ideals of the Arts and Crafts movement, with its emphasis on nature’. (Chicago architecture center, 2015) The rectilinear home generated a direct response to both the urban context and the vast American planes by ‘emphasizing the horizontal over the vertical.’ (Frank Lloyd Wright Foundation, 2020) Mr. Robie requested to ‘see his neighbours on the sidewalk without being seen’ (Curtis, 1996, p .124), Wright then formulated this into a twenty-foot cantilevered roof. The roof not only provided the much-needed privacy but provided a feeling of shelter as well as essential protection from the elements. (Curtis, 1996, p.125) Storrer exclaims (1979, p.127) that the roof is ‘overhung so perfectly’ that a ‘midsummer noon sun’ would barely touch the glazing of the upper floor. The home in plan is divided into a double banded structure that has a sliding relationship alongside each other. (Curtis, 1996, p .124) The layout of the home is relatively open plan, centred around a main hearth. The plan was said to have emulated the ‘more informal quality of the modern American lifestyle.’ (Frank Lloyd Wright Foundation, 2020) Wright encapsulates the essence of these low-lying geometric dwellings by stating they are ‘married to the ground.’ (Chicago architecture center, 2015) Whilst these structures do not take direct reference to organic form, they emulate the processes of nature specific to the locale. 
The interchangeability of Wright’s style, much like the definition of organic architecture, favours a close bond between natural processes and form. Wright’s statement that a house should never sit ‘on a hill’ but rather be ‘of the hill’ (Hess, 2012, p.13) provides a dynamic insight into the theology of a structure’s direct relationship with its context.
Wright, however, didn’t always adhere to his ideologies. The quote implies that home and land should be a singular entity. Wright has designed buildings that do simply sit upon the ground, the Pauson House (1939) being a key example. (Hess, 2012, p.13) These specific structures do not uphold the unique relationship between site and structure as Wright continually reinforces. Are these structures therefore exempt from being classified as organic architecture? Or do they then evolve to be a new iteration of the style?
A Dynamic Shift
The 20th century saw mathematical discoveries based on natural laws. Such discoveries allowed new shapes translated into architecture. The architectural world explored complex curves and helicoids for the first time. These free-flowing forms paired with the ever-growing use of modern materials such as concrete and steel allowed organic architecture to reach new heights. (Senegacnik & Kuzman, 2014, pp.294-295)
Danish architect Jørn Utzon is known to have taken large inspiration from the likes of Aalto and Wright, implementing elements of their philosophies into his own work. (The Pritzker Architecture Prize, 2020) Such can be seen in The Sydney Opera House (1957). (Figure 3) The now world-renowned structure saw large shell-like structures emerging from the harbour. Utzon’s ambitious design won the competition in 1957 thanks to the dramatic roof structure that had ‘gravity defying curves.’ (Victoria and Albert Museum, 2016) The sails ‘transmit a visual force’ (Hess, 2012, p.467) seen both in structure and materiality. Utzon utilised modern materials such as precast concrete, glazed curtain walls and steel structural supports. 
Ove Arup, the engineers for the project, required technological aid when carrying out structural analysis of the roof geometries for the opera house. The firm rented a Ferranti Pegasus Mark 1, one of the earliest commercially produced computers in the UK. The introduction of a computer to aid with the structural calculation process was unprecedented, pushing the limits of contemporary technology. It is estimated that without the use of a computer, the time for calculations on the roof structure would have taken an additional ten years. (Victoria and Albert Museum, 2016)
[image: The Sydney Opera House, Port Jackson (Sydney Harbour).]The advancements that Ove Arup made not only revolutionised the engineering process but allowed the Sydney Opera House roof to be defined into rational geometries required for construction. The solution for the complex roof was to construct the shells by taking sections through a sphere. Ove Arup used what they describe as a construction arch, this allowed the roof components to be supported before supporting their own weight. It is undeniable that the feats achieved by the integration of computers allowed this structure to come to fruition. (Victoria and Albert Museum, 2016)


Figure 3 – Sydney Opera House, Australiia
(Hynes, 2020)



Digital architecture & Biomimicry 
The 1990’s saw the digitalisation of the planning process. This introduced a progression and challenge to architectural design. Newly introduced parametric tools allowed architects to readily master organic shapes and forms, those once only implementable by the likes of Wright and Gaudi. This offered new opportunities for organic architecture and its synergy with nature. (Senegacnik & Kuzman, 2014, p.297)
Although these digitalisation facilities allowed design to be challenged it also changed the design process. The introduction of parametric tools changed the emphasis from design to calculations. The emphasis grew on complex shapes with curvatures that were difficult to achieve when drawing by hand. Whilst it is arguable that organisms and natural elements follow strict geometries and coherent patterns, the digital age morphed design into its own field, parametric design. (Senegacnik & Kuzman, 2014, p.298)
With computer aided software packages becoming readily available, buildings began increasingly being materialised on screen. Complex geometries began being paired with biological principles. Facades revealed new forms as packages such as CAD grew as a standard for contemporary computer aided design. The processes of challenging and morphing natural forms allowed new geometries to emerge, those far too complex to draw by hand. The DMU tool, a CAD upgrade, allowed full visualisation of designs and prototypes to occur virtually rather than constructing models. Frank Gehry was among one of the first to use these tools for the Guggenheim Museum in Bilbao (1997). (Senegacnik & Kuzman, 2014, p.298)
Parametric design has been compared to that of morphogenesis, ‘the shaping of form’. (ScienceDirect, 2005) Leach states that digital morphogenesis occurs via a ‘logic of optimisation.’ (ResearchGate, 2009) The want for functional solutions lead architects towards biomimicry, ‘design inspired by the way functional challenges have been solved in biology’. (Pawlyn, 2016, p.1) It is important to note that this is not the same as biomorphism, the approach used by the likes of Frank Lloyd Wright to showcase unconventional forms and symbolism. (Pawlyn, 2016, pp.3-4) 
Biomimicry now more than ever is being seen as a prominent option for reconfiguring the way we design. Combining the advances in both biology and technological software allows deviation from stylistic convention. Biomimicry encourages schemes to be looked at holistically, it concerns functionality at a higher priority than aesthetics.
The Eden Project by Grimshaw in 2001 (Figure 4) is a prime example of biomimicry. The call for the worlds biggest greenhouse saw a difficult site that had seemingly intractable obstacles. The use of biomimicry allowed the building to be designed to the challenging site terrain whilst maximising the solar gain required for both heating and plant growth. (Pawlyn, 2016, p.38) The design solution resulted in the use of geodesic domes; a spherical shell-like structure commonly composed of grid-oriented triangles. (Senegacnik & Kuzman, 2014, p.297) The team studied the cell membranes of spider’s webs (figure 5) which allowed the design to adopt ethylene tetrafluoroethylene that forms into hexagonal ‘ultra-lightweight cladding’ (Pawlyn, 2016, p.40) elements. This was then implemented as a replacement to traditional glazed systems. Materials such as steel and wood sourced for the project were ensured to have come from suppliers with high environmental standards. (Eden Project, 2020) The chain relationship from conception to completion allowed the biomimetic approach to provide essential design solutions. This unified approach allows these self-contained biomes to have a sympathetic relationship to the surrounding landscape. (Pawlyn, 2016, pp.38-41)
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Figure 4 – Eden Project, Cornwall
(Thompson, 2017)

Figure 5 – Cocoon with hair net
(Lewallen, 2007)

Michael Pawlyn was an integral part of the design team for the Eden project. He perceives architecture as ‘less materials, more design.’ (Pawlyn, 2016, p.9) Pawlyn suggests throughout his writings in ‘Biomimicry in architecture’ that structures should be built, when possible out of biologically raw materials. He understands that this isn’t always viable, therefore, a suggestion of technical materials that when manufactured absorb carbon dioxide emissions rather than release is made. As biomimetic architecture is an emerging form, research into materiality life cycles as well as power sources will need to be conducted. Biomimicry and the climate crisis appear to have an inextricable link. 
Explorations into the material manufacturing process could reduce emissions released by the building sector. Early studies into biomineralization are being conducted where researches are comparing concrete to coral. Concrete releases a carbon atom for every calcium atom in the cement (annual average of 15bn tonnes) (Financial Times, 2016), whereas coral binds an atom of carbon with every atom of calcium. This reversal could in theory not only reduce but remove billions of tonnes of the CO2 from the atmosphere. (Financial Times, 2016) Trying to achieve this through biomimicry would help push forward the fight of trying to create carbon neutrality in the construction sector. 
[bookmark: _GoBack]Biomimicry calls for a sector wide redevelopment. From energy to structural design, the aim is to create a way forward for humans to reside upon the earth comfortably in years to come. Pawlyn suggests the creation of a ‘solar economy’, this is when all our energy needs are met by renewable sources. (Pawlyn, 2016, p.115) He calls for radical changes in efficiency as well as finding indefinite sources of energy, such as solar. Pawlyn’s ideologies for biomimicry are well suited for civilisation in years to come. The advancements required to fully realise his vision of biomimicry are needed on a vast scale and must work efficiently and coherently. Not all his suggestions, however, need time to be implemented. The use of local materials, even in parts of the globe where technological advancements are lacking, can not only provide sympathetic responses to the locale but provide lower carbon footprints to structures. 
The overarching aim for biomimicry is to create a sustainable environment that works with the flow of nature rather than against it. Adapting densely populated areas such as cities to have a process akin to natural selection would allow a city to evolve and form around its surrounding context. This may prove difficult in years to come as land becomes precious and overcrowding being an ever-growing reality. The embrace of nature may need to be taken vertically with sustainable design literally reaching new heights.
The use of technology continues to advance into present day. Technological packages and the use of computers is now an integral part of architectural design. The consistent research and development of both technological and scientific sectors allows new design solutions to be generated for the future. This new wave of organic/ parametric design will allow natural forms to be challenged with more designs increasingly incorporating references from molecular framework. 
Conclusion
Is the term ‘organic architecture’ relevant today? Yes. Organic architecture now more than ever is at the forefront of design. Becoming a blanket term for sustainable design and the incorporation of renewable technologies. Organic architecture will have a relevance and importance for many years to come. People will always be inspired by nature; thus, organic forms will be resembled in our artwork and structures. Continual advancements in science and technology will allow organic architecture to reach almost purist ideals if conceptualised and designed as an integrated whole. Much like Wright’s ideology of a unified whole, I think it is easy to say that the built environment much like the natural environment will need to evolve in the face of a changing climate and a continual demand for development.
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