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1 King was shot on the balcony outside Room 360 of the Lorraine Motel. The Lorraine, now the National Civil 
Rights Museum, recently restored, is virtually the only architectural or civic marker of any import that 
memorializes that epoch-changing slaughter in the city. In a recent Op Ed piece in The New York Times, 
Wendi C. Thomas chronicled how Memphis’ promininent Loeb family, principally responsible for the need for 
Dr. King’s final travel to Memphis, continues to profit from the same regressive politics and economic 
repression that prompted the Garbage Collector’s Strike in the first place. See, Wendi C. Thomas, “How 
Memphis Gave Up on Dr. King’s Dream,” The New York Times (April 01, 2018): p. SR1.  
2Michael D. Shear and Ellen Ann Fentress, “Trump, Rejecting Calls to Stay Away, Speaks at Civil Rights 
Museum,” The New York Times (December 10, 2017): p. A 22.  
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3 “The architect Billie Tsien was a juror for the Architectural League in New York that just gave the Deckers 
an Emerging Voices award. ‘There’s a lot of fashionable work out there,’ Ms. Tsien said. ‘Anyone who has 
done public work for nonprofits can appreciate the effort it takes to make even a smidgen of architecture 
happen.’ Michael Kimmelman, “On a Design Mission in Mississippi,” The New York Times (February 21, 2017): 
p. C1.  
4 Eric Foner, Reconstruction: America's Unfinished Revolution 1863–1877 (New York: Harper & Row, 1988): 
p. 296. 
5 New Oxford American Dictionary. 
6 Hillary Sample, Building Maintenance, (Cambridge, MA: The MIT Press, 2016): p. 31. 
7 Kimmelman, “On a Design Mission in Mississippi,” Ibid. 
8 Lori Ryker, editor, Mockbee Coker:  Thought and Process, (New York:  Princeton Architectural Press, 
1995) p. 15. 
9 See, The Harvard Design School Guide to Shopping: Project on the City 2, Chung, Chuihua Judy, Jeffrey 
Inaba Rem Koolhaas, eds. (Taschen: Köln, 2001), passim. Also see, Alluvium: Dhaka, Bangladesh in the 
Crossroads of Water, Steven Kieran and James Timberlake, eds. (New York: ORO Editions, 2015): passim.  
10 Louis Mumford, The Architecture of the South (New York: Harcourt, Brace, and Company, 1941): p. 138.  
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Application: Social and Environmental Impacts in Design

y
Historic significance and future role in urban 
social sustainability  

Samia Rab Kirchner1, Farzaneh Soflaei2 
 

1 Morgan State University, Baltimore, Maryland 
2 Morgan State University, Baltimore, Maryland 

ABSTRACT: Urban open spaces play a vital role in the social life of city residents. This paper presents a 
taxonomy of urban spaces and explores the role of cemeteries as an open space that may enhance the social 
sustainability of neighborhoods. As urban infrastructure, cemeteries provide a resting space for departed 
citizens and express historical continuity for evolving communities. As superstructure, cemeteries offer spaces 
for contemplation and chance encounters for the living, contributing to historically-grounded civic identity. 
Baltimore's Mount Auburn Cemetery was established in 1861 as a rural burial space on farmland outside the 
city and in time grew into a complex and evolving “City of the Dead”. It is more than a place of rest for the 
dead and expresses the importance of ritual and ceremony over form and related Euro-American concepts of 
perpetual maintenance (Jones, 2011). Recognizing its uniqueness as an African American cultural landscape, 
this paper presents a socially sustainability framework for the revitalization of this privately-owned cemetery 
into a public memorial park taking into account the full life cycle of urban communities. It also posits the role 
of universities in developing Partnership and Revitalization Plans through community engagement with varied 
stakeholders to take care of these resting places and design spaces for meditative contemplation for the living. 

KEYWORDS: Social Sustainability, Urban Redevelopment, Urban Open Spaces, Cemeteries, Baltimore 

INTRODUCTION 
The concept of sustainable development first emerged in the 1980s with the well-known WCED publication 
Our Common Future (1987), and in response to a growing awareness of the need to balance economic 
progress with the exploitation of natural resources. The Commission defined sustainable development as 
“meet(ing) the needs of the present without compromising the ability of future generations to meet their own 
needs" (WCED, 1987). Studies have also shown that positive social interaction is an important element of 
sustainability that can improve and alter people’s behavior and attitude (Soflaei, 2013 & 2017), as well as 
improve personal well-being, environmental awareness and care, and aesthetic perception (Warne, 2014). 
This research focuses on its social pillar (Figure 1) to suggest that future generations should have the same 
or greater access to shared urban resources for social interaction as inherited by the current generation.  

Figure 1. Framework for socially sustainable design (The 
Young Foundation, 2011)

Examining the case of the Mount Auburn Cemetery in Baltimore, we argue that privately-owned open spaces 
may be revitalized as public spaces for contemplation and social encounters. Our aim is to understand the 
Cemetery’s historic significance, document its current state, and chart the most appropriate framework for its 
revitalization as a Public Memorial Park. We used two research methods: 1) through literature review, we 
focused on types of spaces that generate most social encounters and identified a research gap in existing 
strategies that deal with privately owned open spaces in decline where the owners and affected communities 
are distant, both in time and space; 2) through two surveys, we evaluated the existing condition of the Mount 
Auburn Cemetery and conducted guided-interviews with stakeholders to understand issues regarding the 
perpetual care of the cemetery. As conclusion, we propose a socio-spatial framework for revitalizing the Mount 
Auburn Cemetery as a unique public open space for contemplation and encounters. 
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1.1. Urban social sustainability 
Literature review reveals that definitions of social sustainability in urban context are offered under four 
theoretical frameworks: 1) Theories that pay more attention to the existing positive conditions of urban life. 
For instance, Chiu (2002) mentioned that social sustainability relates to the "social norms and conditions" in 
that any environmental or economic decision must not exceed the community’s tolerance for change. In other 
words, urban sustainability goals are directly related to social acceptability around shared concerns. 2) The 
main focus in the second framework is on the "measurement", where scholars usually target the positive 
indicators. According to Colantino (2010) social sustainability themes such as employment and poverty 
alleviation are increasingly being complemented or replaced by the less measurable concepts like 
“happiness”, social interactions and “sense of place”. 3) Scholars have also maintained a "future focus" on the 
continued improvement of individual “well-being” from the current to the future generations. Barron and 
Gauntlett (2002) explained that social sustainability occurs when formal and informal processes, systems, 
structures and relationships actively support the capacity of future generations to create healthy and liveable 
communities. Socially sustainable communities are equitable, diverse, connected and democratic and provide 
a good quality of life for citizens. 4) Theories in the fourth framework offer a functionalist understanding of 
social sustainability as a process of generating cohesion. According to McKenzie (2004), social sustainability 
is a life-enhancing condition within communities arrived through a process. Examples cited under each of the 
theoretical frameworks reveal six common characteristics of communities deemed socially sustainable: 

1) Demographic diversity 
2) Equity in satisfaction of human needs  
3) Individual well-being and happiness 
4) Social interaction and mixing (cohesion and inclusion) 
5) Recognizable sense of place (cultural identity) 
6) Notable sense of community (place attachment) 

 
The fourth character that relies on social interaction (cohesion and inclusion) is the one most needed in 
Baltimore; a city with a history of designed segregation. When open spaces are designed to generate cohesive 
inclusion, their maintenance issues are best addressed when residents in vicinity have a stake as users. While 
city residents use open spaces in a wide variety of ways (Soflaei, 2014), individuals and groups are much 
more likely to look after and care for the urban space if they have a positive association or emotion, whether 
generated by the environment or other people (Warren et al., 2014). This paper investigates the social value 
of urban cemeteries as an important type of privately-owned urban open space that may be utilized for public 
social interactions, enhancing neighbourhood sustainability, and the evolving civic identities. 

1.2. Social value of urban cemetery as a type of open spaces  
Open spaces, like streets and plazas to the water front and parks, are integral to the sustainable life of cities. 
This paper treats cemeteries as a type of open space that play a vital role in connecting communities across 
time and space, and enhancing urban civic identity. A cemetery or graveyard is defined as a place, where the 
remains of deceased people are buried or otherwise interred. The word cemetery, from Greek  
means sleeping place (Cantor, 2010), implies the land is specifically designated as a burial ground. There are 
many different types of cemeteries based on size, function, religion, and location. Early urban cemeteries in 
occupied US emerged in churchyards but filled quickly and exhibited a haphazard placement of burial markers 
as sextons tried to squeeze new burials into the remaining space. New burial grounds were established in the 
early nineteenth century to compensate for lack of space within existing churchyards with burial plots laid out 
in a grid to replace the chaotic appearance of the churchyard (Mytum, 2004). Cemeteries or burial grounds, 
have always been a part of the human environment and, as an important type of urban open spaces, have 
been studied by many architects, landscape designers, and urban planners (Alekshin 1983, Rainville 1999; 
Yalom and Yalom, 2008; Eggener, 2010; Jones, 2011; Vernon, 2012; Goodrich, 2015). The emergence of the 
rural or garden cemetery movement in the 1830s gave American cities their first public parks. Initially, urban 
cemeteries as parks were seen as respite from pollution in urban environments that were rapidly 
industrializing, providing both a resting place for the departed and encounters with nature for the living. Though 
originally peripheral, today urban cemeteries are home to wildlife, birds, and plants that are hard to find 
anywhere else in the urban areas (Worpole, 2003), provide permeable surface that reduces urban storm water 
flow and mitigates oceanic pollution. 
For the African American communities of the US, death in the nineteenth century marked an important social 
and historical moment and a claim to freedom from slavery (Fletcher, 2014). As the first cemetery in the State 
of Maryland that is created and operated by the free, fugitive and enslaved member of the African American 
community, Mount Auburn Cemetery in Baltimore allowed autonomy in death during institutional slavery. It’s 
historic significance as the first place where the African American communities asserted their citizenship 
should play a vital role in Baltimore’s civic identity.  
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Figure 2. Mount Auburn Cemetery: the oldest African American Cemetery in Baltimore (Kirchner, 2018) 

Though originally created as a rural cemetery, Mount Auburn Cemetery is now surrounded by urban 
neighbourhoods of Westport and Mt. Winans. While the Sharp Street Memorial United Methodist Church has 
continuous ownership of the Cemetery since its founding in 1807, the Church itself is located 3.7 miles away 
from the Cemetery and most of the Church Congregation resides outside the city. Maintenance of the 
Cemetery was a challenge since, until 1997, there were no provisions for “perpetual care”. Changes in the 
demography of the adjacent communities have resulted in the Cemetery’s loss of value from the collective 
memory of its immediate neighbours and the city residents.  

2. CASE STUDY: MOUNT AUBURN CEMETERY IN WESTPORT NEIGHBOURHOOD, 
BALTIMORE, MARYLAND  
2.1. Westport neighborhood in Baltimore, Maryland 
Westport neighborhood is located in southwest of Baltimore City along the Middle Branch of the Patapsco 
River with the Gwen Falls stream forming an  edge where an iron furnace was set up as roads and railroads 
lines were introduced to service the Carr and Lowrey Glass works in 1889. Soon after, the Westport power 
station was established and more people moved into Westport. Once annexed into Baltimore City, Westport 
rapidly developed into a dense community of row houses. In 1920 the waterfront was set aside exclusively for 
industrial use and the internal Annapolis road reached its peak as a commercial main street. In 1952 Westport 
neighborhood was divided with the construction of the Baltimore Washington Parkway, I-295. This event along 
with the start of industrial and economic decline left Westport in a state of neglect. Economic hardship and the 
flight of affluent residents to the suburbs allowed for the influx of minority population and low income families 
into Westport. The introduction of the I-295 highway divided the neighborhood into two parts. While the 
Westport neighborhood was physically divided into two parts internally, it became accessible externally from 
two State Highways, easier to get to by car than by foot. 

Figure 3. Location of Westport Neighborhood in Baltimore, 
Maryland  
 
 
 
 

2.2. Mount Auburn Cemetery in Westport neighborhood: A historical overview 
Mount Auburn Cemetery is the oldest owned and operated African-American cemetery in the city of Baltimore, 
founded by the seven Trustees of the Sharp Street Memorial United Methodist Church in 1807, with the official 
deed signed by Reverend James Peck in 1871. As the first Cemetery in Baltimore where African American 
people could be buried in dignity, it was originally named “The City of the Dead for Colored People”. The name 
was changed to Mount Auburn Cemetery in 1894. The location and ownership provide a continuing evolution 
of ethnic history of the African American community in the City of Baltimore, the State of Maryland, and the 
nation. The Cemetery was incorporated with its urban and rural roots by an Act of the Maryland State 
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Legislature in 1982, and leased to the Westport Cemetery Corporation for thirty years, ending in May 9, 2012 
(Mt Auburn Cemetery Archive). It was designated as a Baltimore City Landmark in 1986 and as a National 
Register of Historic Place in 2001. 

Since 2004, Morgan State University has collaborated with the Sharp Street Church to engage students in 
visioning the future redevelopment of the 33-acre Cemetery as a treasured landscape. In 2012, after decades 
of neglect, the DPSCS had partnered with the Church and Morgan to pursue the “clean-up” of the Cemetery 
by prison inmates. Though the Cemetery remains underutilized as a potential contributor to the image of the 
city, its grounds are of national significance, as they preserve and sustain history through citizens who 
experienced slavery and the civil rights movement (Jones, 2011). The rural landscape at the edge of the City 
is the resting place of generations of Baltimore's African-American community, including historic figures and 
many unnamed freed and fugitive slaves.  

     
Figure 4. Mount Auburn Cemetery in Baltimore: a) 
Sharp Street Memorial United Methodist Church owns 
Mount Auburn Cemetery, b) A panorama view toward 
Mount Auburn Cemetery    from Water view Avenue, 
and c) Main Gate of Mount Auburn Cemetery in 
Baltimore. 

 
 
 
 
 
 

2.3. Field investigation 
Our field investigation of Mount Auburn Cemetery includes both an observational study of its current 
condition and stakeholder analysis to articulate its historic value and future redevelopment. 
2.3.1  Observation: socio-spatial analysis of Mount Auburn Cemetery  

In order to revitalize Mount Auburn Cemetery as a significant historic space in Westport community 
and the City of Baltimore, we first conducted an observational analysis of the socio-spatial 
characteristics extrapolated from an extensive literature review (Cooper Marcus and Francis, 1990; 
Whyte, 2001; Francis, 2003; Watson, 2003): 

2.3.1.1 Size, and location and neighbourhood context: Mount Auburn Cemetery is located 
within the city limits of Baltimore accessed by State Highway 295 and Interstate 95. The 32 
acres of land it occupied in a polygon shape is permanent home to 55,000 African-American 
buried here. Originally a rural cemetery, today it is surrounded by housing projects, row 
homes, commercial, small industrial sites and is the largest open space in Westport. 

 
Figure 5.  Size and 
location of Mount 
Auburn Cemetery  
 

 
 
 
 

 
2.3.1.2 Climate, orientation and views: Mount Auburn Cemetery lies within the humid subtropical 

climate zone (Cfa), based on the Köppen classification, with four distinct seasons. It enjoys 
a view shed oriented alongside Annapolis Road of a very scenic view toward Hanover Street 
Bridge on the Baltimore inner harbour. The sight to the harbour warranted the naming of the 
northern boundary street running parallel the cemetery, Water view Avenue. This view may 
eventually encompass the Sagamore Development for the Under Armour Headquarters, 
West Covington on Middle Patapsco River (Figure 6). 
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Figure 6. Views of 
Mount Auburn 
Cemetery in Baltimore: 
a) View toward the 
Hanover Street in the 
north-east of the site, 
b) View toward the 
Under Armour 
Headquarters in the 
eastern side of the site  

2.3.1.3 Accessibility and Circulations: Mount Auburn Cemetery is accessed by Waterview Ave 
from the North, I-295 and Annapolis Rd from the East, and Hollins Ferry Rd from the West. 
Access to public transportation includes five bus stops on the northern side of the site and 
taxicabs that are around, however they stop anywhere on the road that creates traffic 
problems, and unsafe environment for local residents. Since originally designed as a rural 
Cemetery, a strong conflict can be observed between vehicles and pedestrians, as the 
sidewalks and roadways are not clearly separated from each other.  There is no crosswalks 
at key intersections that caused confusion, accidents and unsafe circulation for the visitors 
(Figure 7). Wayfinding is an issue as the majority of installed signs are not designed properly 
and do not guide first time drivers and pedestrians to the site. The Mount Auburn Cemetery 
has a standard ornamental entrance gate, brick and wrought iron half perimeter fence, the 
remaining fence is chain linked adjacent to the neighboring commercial trucking. There is 
lack of sufficient crosswalks to serve pedestrian access into the main entrance gate of the 
cemetery, which causes confusion, accidents and unsafe accessibility for pedestrians. 
Inside the cemetery, the paths do not lead comprehensively to all zones of the Cemetery, 
leaving some areas hard to access. While the serene rural landscape provides a respite 
from the urban chaos of the city, its present condition does not allow for social gathering for 
events around Easter sunrise for which the Sharp Street Church Congregation visits the 
Cemetery. Open and covered spaces, as well as additional paths for access are needed, 
particularly for seniors and disabled persons. In addition, the exit gate is closed and signage 
opposes directionality making way finding confusing for first time visitors. 

 
Figure 7. Public transportation and  strong conflict between vehicles and pedestrians in Mount 
Auburn Cemetery in Baltimore 

2.3.1.4 Environment and landscape: Originally designed as a rural Cemetery over farmland 
outside the city, Mount Auburn has many features that distinguishes it from urban 
cemeteries. It contains free flowing unordered distribution of natural elements that include 
wildflowers, shrubs, bushes and grass. Occasional trees provide shade for groups of burial 
sites that are individually taken over by grass and weeds. The designed randomness of 
locating burial sites is intentional and enhances temporality and flexibility. It is a “way to 
ensure that there will always be room to bury additional family members” (Jones, 2001). 

2.3.1.5 Facilities and equipment: On 32 acres site of Mount Auburn Cemetery, facilities to provide 
a comfortable environment protected from harsh climatic do not exist. There is inadequate 
facilities and furnisher to support gatherings, sitting, drinking water, parking, and spending 
time to explore this unique landscape. 
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2.3.1.6 Safety and security: Some dark, dead ends, and in-accessible corners near the residential 
area were observed in the Mount Auburn Cemetery, and the absence of lighting and lack of 
security system encourages crime. The quality of signage can be upgraded to clarify the 
main route and allow visitors to find their way to the graves inside the Cemetery.  

2.3.1.7 Architecture and construction: With regard to the architectural elements, an old vault still 
exists near the main gate of the cemetery located on the highest site topography. This is an 
asset for providing visitors a sense of place and enhance way finding. It is suggested to 
renovate this ancient vault based on original style to maintain a sense of permanency and 
heritage, improvement of sense of place (aesthetically, culturally, and historically). 

2.3.1.8 Programming, activities and sociability: In addition to the residential communities, the 
Cemetery has religious structures, educational buildings and green spaces nearby.  

  
Figure 8: Cemetery Connectivity with: a) Religious Buildings, b) Educational Institutions, 
c) Green Spaces and Parks 

2.3.1.9 Management, operations and maintenance:  The owners of the Cemetery no longer live 
around it, and have not allocated sufficient funds for management and maintenance. An 
examination would be necessary to best serve the need for repair and/or maintenance of 
headstone and graves. An estimated $25000 per year for maintenance 
(http://mountauburn.msa.maryland.gov/) will need a Partnership Plan that engages all 
stakeholders in the perpetual care of the Cemetery. 
 

2.3.2  Meetings, Interviews and Survey Results:  
To further explore the role of Mount Auburn Cemetery in the socially sustainable redevelopment 
of Westport neighbourhood, we interviewed resident members of the Westport Neighbourhood 
Association in 2016 as part of the elective Urban Regeneration Studio ARCH403 in the Bachelor 
of Science in Architecture and Environmental Studies program at Morgan State University. In 2017, 
we met with Reverend Cary James, the current Pastor of the Sharp Street Memorial United 
Methodist Church, and in 2018 interviewed the Members of the Church History Committee as well 
as conducted a survey of the Church Congregation.  

2.3.2.1 While the Westport residents honour the Cemetery as a historic site, they also consider it 
unsafe to walk by or use as an urban respite for contemplation and meditation. Residents 
in general are willing to volunteer in the efforts to revitalize the Cemetery and help with its 
perpetual care and upkeep. Their interest centred on ensuring a safe green space in the 
vicinity of the Elementary School for the health and wellbeing of their children. 

 
Figure 9: Morgan BSAED students 
engaging the Westport community 
in Fall 2016 

 
 
 
 
 
 
 
 
 

2.3.2.2 The results of the meetings, interviews and surveys conducted with the Sharp 
Street Church community reveals that most members have been affiliated with the Cemetery 
through the Church for more than 30 years and have seen with dismay the continued cycles of 
the Cemetery’s decline, periodic efforts at “resurrection” that eventually proceed with neglect. 
Most visit the Cemetery at least once a year as they reside far away, yet each recognizes its 
tremendous historic significance to their distant community, to the city, state and the nation. 
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Figure 10: Results of survey conducted in March 2018 with the Sharp Street community   
 
One third of the Church community surveyed suggested reviving the partnership with Morgan 
State University and the Department of Public Safety and Correctional Services (DPSCS) to 
train and hire inmates for the continued upkeep of the Cemetery grounds. The operational 
maintenance of the Cemetery could be sustained through continuation of this partnership and 
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the role of the Morgan State University’s Landscape Architecture program could be expanded 
to provide technical and skills training of the inmates to develop life skills for future jobs. Some 
Church History Committee Board Members suggested that the visibility of the Church will be 
enhanced through a sustained partnership with Morgan State University and the Westport 
Neighbourhood Associations. One member noted that special Bus Tours between the Church 
and the Cemetery could bridge the distance between the communities and allow Church 
community to visit the Cemetery more often and engage in social activities generated through 
the redevelopment of the Cemetery.  

 
CONCLUSION 
This paper explored the theoretical and potential impact of socially interactive urban open spaces on 
sustainable development of neighborhoods. It focused on the potential for revitalizing private rural cemeteries 
as important open spaces often neglected in urban development, and concludes that: 

1. Mount Auburn Cemetery is historically rooted in 150 years of African-American culture and contains 
a unique landscape that has connected nature with the transforming urban communities. While 
originally designed as a rural burial grounds, the Cemetery remains the largest pervious green space 
in the urban neighbourhoods of Westport, with a potential for social enhancement. 

2. While the cemetery’s historic and present ownership remains with Sharp Street Methodist Church, 
the neighborhood residents are not directly connected or engaged with the upkeep of the cemetery. 
The social disconnection between the Sharp Street Congregation and the Westport communities is 
one of the reasons for the perceived deterioration of the cemetery.  

3. Though the Church and the Westport residents have both faced a great social transition, revitalizing 
the Cemetery as an urban Memorial park through community engagement process will reconnect the 
Cemetery as a “City of the Dead” to collective memory and enhance civic identity. 

4. Morgan State University School of Architecture and Planning has a critical role to play in guiding 
the Partnership and Revitalization plans for the Mount Auburn Cemetery through community 
engaged activities with the distinct stakeholders and the Cemetery Board of Trustees.  

5. Mount Auburn Cemetery is a place for reflection on the uniqueness of African American cultural 
landscape in the lives of the city residents contributing to the urban history of the City of Baltimore.  
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ABSTRACT: This paper describes ongoing design research at Clemson University that explores the 
intersection between massive timber building systems, as leveraged for an academic facility, and topics of 
sustainable forestry, forest health, and carbon footprint. At the center is a topical design studio course in 
which students designed a new laboratory for Clemson’s Baruch Institute for Coastal Ecologies and Forest 
Science (BICEFS), in Georgetown, South Carolina. Students were challenged to utilize massive timber 
building systems, including Cross-Laminated Timber (CLT), while discovering their structural and 
environmental benefits, and considering the potential impacts of the associated construction on the sensitive 
site. Additionally, students were required to examine the embodied energies of these timber systems using 
BIM and available estimation tools. This aspect was of particular interest to BICEFS, as it dovetails with their 
own research on carbon sequestration. The paper presents selections from the laboratory proposals as well 
as the carbon footprint data and related methodologies, all while considering the degree to which such 
questions can be successfully integrated into the design studio. The paper concludes by outlining research 
objectives for future phases of the project, including more in-depth LCA studies plus embedded monitoring 
of structural and envelope performance. 

 
KEYWORDS: massive timber, carbon footprint, forest ecologies 
 
INTRODUCTION 
In the Fall of 2017, three studio design courses at Clemson University were combined to tackle a 
challenging service learning project for the Baruch Institute for Coastal Ecologies and Forest Science 
(BICEFS). In advance of its 50th anniversary, and while facing new infrastructure needs for its future, 
BICEFS turned to Clemson’s School of Architecture for concepts for a new research laboratory, new 
researcher housing, and site design that tied its small campus together while establishing a framework for 
smart and environmentally sensitive growth. One critical layer to the project was the integration of timber 
building systems aimed at minimizing embodied energy and supporting the state’s forest products industry. 
This paper focuses on the laboratory project, the utilization of “massive timber”, and the dovetailing of timber 
construction with BICEFS’ own forest research.  
 
1.0 BACKGROUND AND SETTING 
 
1.1. Massive Timber and its Place in South Carolina  
In February of 2013, a collection of curious designers, builders, and wood products professionals gathered 
in Seattle for the U.S. Cross-Laminated Timber1 (CLT) Symposium and the introduction of the U.S. CLT 
Handbook, a design guide addressing performance and construction topics associated with these timber 
panels (Douglas, 2013). Since that time, massive timber construction, using systems like CLT, has slowly 
begun to take hold in North America. What began with a few noteworthy projects in Canada and the Pacific 
Northwest has spread with projects in other regions. Moreover, industry R&D efforts contributed to the 
recognition of CLT in the 2015 International Building Code, and more expansive considerations are currently 
underway for future editions. However, one constraint on the wider implementation of these technologies 
has been a stalemate between production and perceived demand. Would-be producers in the U.S. have 
been slow to invest without solid knowledge of what the market will be, while owners and designers have 
been reluctant to pursue mass timber solutions without reliable production in their region. Still, a few 
domestic producers have recently emerged, and new projects are beginning in areas served by these 
factories. Other enterprising partnerships are positioning themselves to fuel both the demand and supply 
sides of the equation as developer/designer/fabricator. 
 
Playing a crucial role in the interim period has been a key third player – academic institutions as clients. 
Schools such as the University of British Columbia, UMass, Georgia Tech, and the University of Arkansas 
have selected massive timber for new campus projects, thereby providing important case studies for the 
forest products and building industries. This has been spurred, in part, by vested faculty research interests in 
the areas of mass timber constructability, structural behavior, thermal performance, and economic and 
environmental impacts.2 The marriage of detailed material research, full-scale implementation, and post-
construction analysis has contributed to real advancements in the acceptance of these emerging 
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technologies, as well as dynamic and productive interactions across all facets of industry, from designers to 
manufacturers to code officials and legislators. Drawing from these examples, and motivated to provide a 
model structure in South Carolina, Clemson University is currently planning a new outdoor recreation center 
that features CLT construction. As with other institutions, the decision to pursue mass timber was influenced 
by faculty research interests. In fact, this is the result of four years of discussion between the planning 
department and Clemson’s cross-disciplinary Wood Utilization + Design (WU+D) Institute.  
 
Moreover, the decision to pursue mass timber solutions at Clemson is grounded in their potential to 
positively impact the state’s vital forest economy, and advance its sustainable forestry practices. According 
to a 2016 USDA report, South Carolina is home to 5.22 million hectares (12.9 million acres) of forested land, 
representing 63% of its gross area (Forests of SC, 2016). The forest industry contributes over $21 billion 
annually to the state’s economy and represents the most significant manufacturing sector in terms of both 
jobs and labor income (Economic Contribution, 2017). Within this total, the solid wood products sector 
(including lumber, plywood, poles, trusses, millwork, etc.) contributes a direct economic output of $2.5 
billion. On the supply side, the timber sector accounted for nearly $300 million of direct contribution, while 
the logging sector, which feeds the mills, accounted for $375 million (Economic Contribution, 2017). These 
supply numbers, while significant, are still lower than pre-recession numbers from 2006, but they have much 
room to grow if spurred by new or expanded timber markets. New markets might also prevent the 
conversion of timberlands to other non-forest uses, such as agriculture or development. 

Of the state’s forest area, 88% is privately owned, and the overall percentages of hardwoods versus 
softwoods are 52% to 48%, respectively. Loblolly-shortleaf pine, makes up the predominant species 
classification, accounting for 44% of all forests, while another Southern Pine variety, longleaf pine, makes up 
the remaining 4% of softwoods (Forests of SC, 2016). Southern Pine dominates the wood products market 
throughout the Southeast, and its share stands to increase further if mass timber systems gain a foothold. 
Southern Pine CLT has been the subject of much research and testing within Clemson’s WU+D Institute, 
and the region’s first CLT manufacturer will utilize Southern Pine when it begins operations in late 2018.3 
Considering the potential economic impacts, plus the intersecting research interests of BICEFS and the 
WU+D Institute, as well as the practical momentum represented by Clemson’s planned mass timber 
recreation center, the studio faculty and the BICEFS director agreed to emphasize mass timber structural 
systems for the proposed new laboratory. 

1.2. BICEFS and its Needs 
The Baruch Institute for Coastal Ecologies and Forest Science (BICEFS), located in Georgetown, South 
Carolina, is one of eight research stations operated by Clemson University’s Public Service and Agriculture 
(PSA) program. BICEFS operates from the historic Hobcaw Barony, which comprises 6,475 peninsular 
hectares (16,000 acres) between the Winyah Bay and the Atlantic Ocean. Once owned by Wall Street 
financier, Bernard Baruch, and later his daughter, Belle, the property was ultimately left to a trust in 1964, 
and the Belle W. Baruch Foundation was established to manage it in perpetuity. According to Belle’s wishes, 
the state colleges and universities of South Carolina were granted access to the property to research and 
conserve its array of natural ecosystems. Under this agreement, BICEFS was established by Clemson in 
1968, with the tripartite research mission of forestry, freshwater wildlife science, and beach stabilization. 
Over the years, BICEFS’ work laid the groundwork for the South Carolina Forestry Commission’s best 
management practices for statewide water and soil protection, among other contributions. 

Today, BICEFS consists of ten research faculty, two emeritus faculty, one extension specialist, eight lab 
staff, plus an array of post-docs and grad students. The numbers swell in the summers with the addition of 
undergraduate interns. The laboratory work ranges from wildlife sampling to soils to hydrology to 
biogeochemistry, all revolving around the larger topics of climatic and developmental disturbances and their 
effects on forest and wetland health. This includes the effects of storm surge salinization on tree growth and 
carbon sequestration. The property is home to wetland stands of bald cypress and water tupelo, plus dense 
southern pine forest, portions of which are regularly harvested and replanted. This activity helps fund the 
Baruch Foundation’s ongoing management of the property, and also knits the Hobcaw forests together with 
the larger South Carolina forest economy.  

This institutional history and context were first introduced to the students in the form of a Request for 
Proposals (RFP) document prepared in advance by the Studio faculty, with input from BICEFS director Skip 
Van Bloem. This RFP also included detailed descriptions of existing facilities, their functions, and their 
limitations. Existing facilities include an administration and classroom building (completed in 2008), a 
laboratory building (renovated in 2008), and a residential cottage (completed in 2014) for up to ten guests. 
To address strategic growth objectives, BICEFS is aiming to double its laboratory space, and add to its 
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housing for interns and other short-term occupants. In addition to lacking in physical lab space, the current 
laboratory building is also inefficient in its layout, does not easily accommodate dirty-work functions, and 
lacks adequate workspace for graduate students. In light of these challenges, and under the heading of 
“Research Support”, BICEFS sought planning and design for a new laboratory facility to consolidate lab 
functions and storage, plus associated renovations to the existing building. The new facility would need to be 
situated to optimize workflows, while also respecting specific physical parameters imposed by the site. 

An interdisciplinary design studio was formed to respond to these needs and to help articulate other, subtler 
opportunities – both for the building and its surrounding site. Compelled by the low embodied energy and 
carbon sequestration offered by timber systems, and the opportunity to connect to BICEFS’ and the Baruch 
Foundation’s own work in forestry, the decision was made to pursue massive timber structural solutions for 
the new laboratory building. In so doing, special consideration would be given to the following topics: 

• State’s forest industry & potential economic and environmental impacts of mass timber production 
• Proper sizing and orientation of proposed CLT panels and other associated framing 
• Proper staging of timber panel construction, and potential benefits of shorter construction schedule 
• Proper detailing of mass timber systems  
• Embodied energy analysis of mass timber solutions 

Funded by Clemson PSA and the Wallace F. Pate Foundation (a BICEFS supporter), the ultimate goal of 
the Studio was to produce a compelling design proposal (e.g. Fig. 1) that would be used to initiate 
fundraising and later serve as a reference point when the University engages professional design services. 

 
 
Figure 1: Rendering of winning laboratory proposal. Source: (Anderson, Chan, and Heezen 2017) 
 
1.3. Design Studio Setting 
The organization of the Hobcaw Studio and the structure of its calendar were instrumental to the success of 
the project. Importantly, the Studio was divided into three working sections and was interdisciplinary in 
nature. A group of 14 architecture students took on the housing needs. This group consisted of eleven 
senior-level undergraduates and three graduate students in their penultimate semester. Another group of 13 
architecture students worked on the research support designs (9 undergrads, 4 grads). Finally, ten senior-
level undergraduates in landscape architecture were tasked with site design, acting as special consultants to 
their architecture colleagues.  

Likewise, the project schedule was divided into three phases. For the research support project and its 
associated site designs, the first phase consisted of background research on timber products and 
construction, detailed site analysis, programming, and schematic design. Students of both disciplines 
worked individually during this phase, resulting in thirteen initial design proposals for the new lab and four 
sets of conceptual site strategies. Following Phase 1, which lasted four weeks, the four most promising lab 
proposals were selected for advancement, and design teams of varying size were formed around each of 
these proposals. Moreover, each design team was paired with a landscape architecture student, whose 
skillsets and early concepts were most complementary.  
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Phase 2 (5 weeks) involved close collaboration between the disciplines and ended with integrated proposals 
for proper siting, grading, foundations, ground water management, and front-of-house versus back-of-house 
functions and circulation. This phase also delved into the selection and design of the massive timber 
structural elements. Group presentations onsite at BICEFS concluded Phase 2, and provided ample 
feedback directly from BICEFS faculty, staff and students. Phase 3 (6 weeks) kept the groups intact while 
focusing on technical resolution, embodied energy analysis, and preparation for final reviews. Following 
Phase 3, a winning design proposal was selected as the basis for fundraising and future development. 
 
Throughout the course of the project, Dr. Van Bloem acted as our client representative, taking part in each 
project review, helping winnow down the initial proposals, and helping select the winning design in the end. 
Additional guidance in the area of mass timber utilization was provided during a studio visit from Tom Chung 
of Leers Weinzapfel Associates, lead architect of the Olver Design Building at UMass Amherst – the first 
CLT academic building in the United States. Among other subjects, Mr. Chung addressed the life-cycle 
benefits of CLT, its precision, and its ease-of-construction. Falling within Phase 3 of the project, he was also 
able to offer technical advice on topics ranging from floor overhangs to direct panel-to-column connections. 
 
2.0. PRE-DESIGN 
 
2.1. Analysis of Wood Industry 
The semester began with a crash course in wood and timber construction, and its broader implications for 
the state and regional forest industries. The lab design students were divided up to study the three 
overarching topics of forestry, forest products, and building with wood. This exercise helped paint a 
complete picture of wood utilization, from growth and harvest, to milling, to design and implementation. In 
addition to the economic facts described in Section 1.1, students learned about the end-uses of different 
wood species, the network of logging and milling operations throughout the state, the specific building 
products manufactured in the region, and the opportunities and challenges of wood construction, including 
relevant building codes.  
 
All of this helped to lay a foundation for the Studio’s later work with massive timber building systems, 
including CLT and glulam. Students could recognize the path of the lumber used in those products, and the 
range of potential impacts that mass timber adoption would make at all levels. Within this framework, 
students noted the importance of sustainable forestry practices and learned about the tenets of certification 
programs such as those offered by the Forest Stewardship Council (FSC) and the Sustainable Forest 
Initiative (SFI). Of these two, SFI is the more prevalent in South Carolina. Clemson’s own Experimental 
Forest represents 7,082 hectares (17,500 acres) of the state’s 483,257 hectares (1.19 million acres) of SFI-
certified forests4. The total SFI-certified area represents about 9% of the state’s overall forestland, up from 
0.8% in 2013. This trend is driven by market demand for certified, sustainable wood products, often within 
the building industry, and stands to continue if mass timber manufacturing finds a foothold in the state.  
 
It was at this stage that students also began learning about the carbon benefits of building with wood when it 
is sustainably grown and harvested. They learned about the comparatively low levels of embodied energy in 
wood building products, made lower by the use of recycled wood biofuels for powering the sawmills. 
Additionally, they learned that trees sequester carbon5, and that wood products store this carbon throughout 
their lifespans. Importantly, trees take in CO2 at differential rates as they age, with the rate diminishing after 
the tree reaches maturity (Oliver 2014). Therefore, regular and responsible harvesting and replanting serves 
to maximize the net levels of carbon sequestered in the system. For this reason, a robust market for wood 
products, including massive timber, is critical for optimizing the total carbon benefits of our forests.  
 
2.2. Site Analysis and Constraints 
The Studio made its first site visit to Hobcaw during the second week of the course, and students presented 
the background research described above. This served the dual purposes of introducing the wood utilization 
focus to BICEFS personnel, and gathering their feedback on these topics. Conversely, select BICEFS 
faculty shared from their own research, giving our students a keener understanding of the diverse set of 
needs to be addressed in the new and renovated laboratory facilities. This was followed by guided visits to 
various field research locations around the property, from the estuarial marshes to the cypress swamps to 
the loblolly pine stands, driving home for the students the integrated nature of this work and its relevance to 
the systemic effects of climate change. It also provided a sense of the rhythms of fieldwork and the cycles of 
going out from and returning back to the labs. Tours through the existing labs further illustrated these work 
flows and the value of good circulation, storage, and support, items lacking in the current BICEFS set-up. 
 
For the sake of operational efficiency, and to minimize disturbance and infrastructure, it was clearly 
important to locate the new research support facility close to the existing lab and the administration building. 
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In addition to the lessons described above, students were introduced to three very important and specific 
constraints associated with this immediate building site. The first constraint related to fire separation. During 
his own presentation to the Studio, the executive director of the Baruch Foundation described the forest 
management practices on the property, and the importance of prescribed burns, which serve to control the 
underbrush and thereby safeguard against both wildfires and threatening insects, such as the Southern pine 
beetle. Given the periodic need for these burns, a firebreak is required to separate the research campus and 
its buildings from the forest edge to the south. This translates to a clear space of around 15.24m (50ft). 
 
The second constraint had been described in the earlier RFP document, but was elaborated upon in a 
presentation from the presiding agent of the Fish and Wildlife Service. The red cockaded woodpecker 
(RCW) is a protected bird species that nests in the cavities of mature longleaf pines. Federally protected 
since 1970, its coastal habitat was greatly diminished by Hurricane Hugo in 1989 (Williams 2002). Of the 
remaining RCW clusters on the Hobcaw property, one is located immediately to the northwest and 
southwest of the BICEFS research campus. The foraging pattern of these close-by RCWs equates to a 
routine flight path around the western end of the existing lab facility, thereby restricting any new construction 
and instead relegating it to the area remaining on the east. Moreover, the breeding season of the RCW will 
limit onsite construction activities to the months of July through March.  
 
The third constraint was described by the BICEFS director when he pointed out a low area east of the lab 
that is prone to flooding during major rain events. He was able to indicate the approximate flood level from a 
recent hurricane, making clear the need to address this topic in the proposed building and site designs to 
follow. Students noted two wetland areas at the boundaries of the site, one constructed and one natural, and 
began thinking about opportunities to create a comprehensive water management strategy for the campus. 
 
3.0. DESIGNING SOLUTIONS 
 
3.1. Site and Building Planning 
Following the predesign analyses, and in light of the specific constraints described above, the students 
began planning for the new research support facility, its programming, and its specific location and 
orientation. The most promising solutions from Phase 1 were advanced by the interdisciplinary teams of 
Phases 2 and 3. Each of the final proposals incorporated a service road along the southern edge to provide 
for back-of-house access while doubling as a firebreak. Due to the restrictions imposed by the flight path of 
the RCWs, each of the proposals also elected to site the new building to the east of the existing lab, 
meaning that each design had to contend with potential flooding at this location. The approaches on this 
point differed. One group elected to build on the highest ground, immediately adjacent to the existing lab. 
This dictated a less-than-ideal building orientation resulting in problematic east and west sun exposures that 
required deeply louvered facades. Another group proposed more extensive grading to reshape the land and 
build on the resulting plateau. The remaining two groups elected to bridge the new buildings over the flood 
plane to varying degrees, while locating at the ground level the utilitarian workspaces, locker rooms, and 
other such functions that could withstand flooding without damage (e.g. Fig. 2). Noting the need to protect 
wood construction from moisture cycles, the lower levels in these bridging schemes feature combinations of 
more durable materials, such as reinforced concrete and Cor-Ten steel. All four of the designs proposed 
some form of on-site water retention, followed by drainage to the natural wetland to the south. 
 

 
 
Figure 2: Diagrams of site design strategies and program layout. Source: (Anderson, Chan, and Heezen 2017) 
 
At these early stages, the prospect of mass timber presented two distinct advantages for construction. First, 
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timber offers a very high strength-to-weight ratio, and this lightness supported the notion of structures 
spanning over the retention area. Additionally, this reduction in weight versus other forms of construction6, 
equates to reduced sizing for the building’s foundation systems, further minimizing the necessary sitework. 
This is a common point of emphasis among designers experienced with mass timber projects. The second 
compelling advantage relates to the constructability of timber panel systems like CLT. The prefabricated 
nature of these products, paired with easy connections between members, generally equates to accelerated 
on-site construction schedules. This point is particularly promising for BICEFS, as it must plan around the 
restrictions imposed by the RCW breeding season. In each of the final design proposals, construction could 
easily be staged from the south of the site, with efficient panel delivery via the new service road. 
 
3.2. Mass Timber Development 
Following the schematic design stages of Phase 1 and early-Phase 2, students progressed into a period of 
technical development and documentation, including in-depth development of the massive timber building 
systems. Each of the teams elected to use some combination of CLT panels and glulam framing members. 
They produced a scaled structural model and accompanying diagrams indicating the placement and relative 
dimensions of each component in the system. This involved researching span capacities as a function of 
panel thickness, and also considering the benefits of repeating module sizes, all while making sure that 
beams and walls were adequately placed to support floor and roof panels. Students also learned that the 
outer plies of a CLT panel should be oriented to optimize the structural performance in its given role. This 
meant longitudinally in the direction of span to maximize stiffness of floors and roofs, and vertically for high 
compression strength in walls. One design team even chose to vary the span direction and sizing of its floor 
and roof panels in order to most efficiently bridge over the water retention below. In all cases, panel sizes 
were limited to 3.05m x 18.29m (10ft x 60ft) or less, as this tends to be the upper limit for manufacturers.  
 
From there, students moved into the resolution of the building envelope. Working from case study examples, 
the design teams interpreted the best strategies for continuous insulating layers and moisture protection. It 
was at this point that they came to appreciate the additional insulating value of timber itself, which offers an 
R-value of around 0.55 per cm (1.4 per inch) for softwoods. Each team was required to present detailed wall 
section drawings articulating the various layers at work in the envelopes. This was also a point that 
demanded critical analysis of the practical limitations of CLT for this application, namely the durability of 
exposed floor surfaces. In response, concrete skim coats were specified for laboratory floor surfaces, and 
recommended separation distances from ground level were observed for any first-story timber components. 
 

  
 
Figure 3: Axonometric diagram articulating timber building system. Source: (Xia, Day, Liang, and Schoonmaker 2017) 
 
3.3. Life Cycle Energy 
Building upon the carbon benefits of wood suggested by the background research of Phase 1, students 
were required in the later stages to estimate the embodied energy of the timber structural systems employed 
in their design solutions. This served to further cement for them the importance of a full life-cycle 
understanding of energy, from harvest and manufacturing to transportation and construction – each coming 
before the operational energy of the completed building to which they were more accustomed. Digital 
modeling provided an important foundation for these calculations, in that accurate models (e.g. Fig. 3) 
enabled the quick reporting of member volumes. Three of the four design teams were well-versed enough to 
use BIM software (in this case, Revit by Autodesk), and could therefore take things a step further through 
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material and assembly definitions. These definitions were essential as the Studio forayed into the use of 
Tally, a professional life-cycle assessment tool that runs as a plug-in for Revit. This tool was effective for 
illustrating the myriad factors that go into predictive LCA analyses, and students were asked to make certain 
baseline assumptions for transportation distances and other inputs. Ultimately, however, Tally required a 
level of technical understanding of building assemblies that was deeper than what the Studio, and in 
particular the undergraduates, brought to the table. It was the metaphorical scalpel, when we needed more 
of a blunt instrument at this stage to study the timber components in isolation. This, when paired with the 
fast pace of the project and the timeline of deliverables, contributed to a decision to shift directions. 
 
The Studio turned to a simple carbon calculator7 devised by WoodWorks, an education and technical 
support organization funded by the softwood lumber industry and the U.S. Forest Service. This calculator 
requires volumetric inputs for lumber and massive timber elements, and area inputs for sheathing. It also 
allows for the designation of wood species. Outputs include the total mass of CO2 sequestered, and an 
estimation of the total greenhouse gas emissions avoided by using timber rather than other conventional 
structural materials. This GHG estimation utilizes a displacement factor based on building construction type 
and an array of LCA case studies across materials. It also assumes an end-of-life scenario in which any 
timber elements would be diverted from landfills and either recycled or used for energy recovery. Table 1 
below shows the carbon impact results from the timber structural components of each of the four laboratory 
design proposals. Wood sheathing, decking, and façade treatments were omitted from these calculations 
below, though they were included at other points along the way by certain teams. 
 
Table 1: Carbon footprint data for timber superstructures. Source: (Author 2018) 
 
Project Team 
(conditioned area, m2) 

Structural Timber      CO2 Sequestered, Total Avoided Greenhouse 
Volume, m3 (ft3) metric tons Gas Emissions4, metric tons 

Anderson, et al (661) 
 

 292 (10,327) 295 
 

114 

Rowell, et al (1,372)  450 (15,893) 454 176 
     
Xia, et al (936)  287 (10,139) 290 112 
     
White, et al (1,408)  413 (14,594) 417 161 

     
  
4.0. FOLLOW-UP RESEARCH 
The work described in this paper relative to carbon impact analysis is clearly a rudimentary first step. Having 
recently completed the central design deliverables for BICEFS, the project team is now poised to delve into 
a more detailed analysis of the embodied energies and other LCA impacts posed by the selected laboratory 
proposal. We will turn again to Tally as a tool for this exercise. In so doing, one goal is to redesign the 
laboratory structure in steel and in concrete and run comparisons against the data generated for massive 
timber. This will also allow cross-comparison with the initial GHG estimations rendered by the WoodWorks 
calculator. Moreover, this work would set the table for broader questions, such as: what is the total potential 
GHG impact (including sequestered carbon) if Clemson University adopted wood and timber systems for all 
new construction proposed in its master plan? Can the expanding campus begin to act as a carbon sink?  
 
Another area of follow-up research lies further in the future. If BICEFS completes a new research support 
facility using CLT, then it will be another key structure in the growing list of reference points for mass timber 
construction. To maximize its impact, it is important to thoroughly document its costs and any lessons from 
construction. It will also be valuable to monitor the structural and envelope performance over time. Following 
initial discussions on the matter, BICEFS indicated a keen interest in pursuing wireless sensing to measure 
moisture, temperature gradients, and structural vibrations. Such monitoring will shed light on the long-term 
behaviors of mass timber structures, an area for which there is currently little data in North America. 
 
CONCLUSION 
In conclusion, the 2017 Hobcaw Studio described in this paper proved to be successful in at least three 
significant ways, with each having connections to the emphasis on massive timber. First, the interdisciplinary 
collaboration between students of architecture and students of landscape architecture was critical for 
developing comprehensive and cohesive design solutions for the sensitive setting. In this regard, the 
potential advantages of CLT for both weight and construction schedule were understood and appreciated by 
all involved. The focus on timber also served to effectively attune the students of both disciplines to the 
larger forest industry and its connections to the ongoing research activities of BICEFS, our “client.” 
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Second, the project provided students with a new knowledge of embodied energy. The graduate students in 
the course were already versed in consumptive energy modeling, and were even called upon to use those 
skills to study the effects of various shading strategies. However, embodied energy and its place in life cycle 
assessment was largely uncharted territory for the class. The use of quantitative tools, though encumbered 
by the limitations noted in Section 3.3, effectively grounded and made tangible this aspect of the work. 
 
Finally, the Studio served as a model for combining and balancing a funded service learning project and its 
associated demands with a material-focused research agenda. This, of course, required front-end support 
from BICEFS for the topic of mass timber and an acknowledgment of the potential synergies in its use for 
the new facility. The benefits of service learning scenarios are well understood to include the experiences of 
working directly with specific clients, their real needs, and their constraints. This was certainly the case with 
the Hobcaw Studio, and the embedded competition format further drove solutions that were both innovative 
and responsive to BICEFS’ requirements and concerns. Likewise, the depth of emphasis on massive timber 
systems equally led to a clarity and focus in the work of the Studio. The resulting design products from this 
unique arrangement were mutually beneficial to BICEFS, as solutions to their institutional needs, and to the 
course faculty, for whom the work serves as a platform for further research – both in the area of forest 
industry impacts as well as the deeper material and performance analyses described above.  
 
ACKNOWLEDGEMENTS 
Thank you to Paul Russell and Dan Harding, my co-instructors. Thank you to Chelsea Anderson, Allison 
Chan, and Chris Sandkuhler, our student assistants, and to Dr. Skip Van Bloem and his BICEFS faculty and 
staff for their support throughout the project. Thank you to the Wallace F. Pate foundation for its support. 
 
REFERENCES 
Anderson, Chelsea, Allison Chan, and Emily Heezen. 2017. Over the Water.  Clemson, South Carolina: 
Clemson University School of Architecture. 
 

Douglas, Brad, and Erol Karacabeyli, editors, 2013. CLT Handbook, U.S. Edition.  Pointe-Claire, Quebec: 
FP Innovations. 
 

International Code Council. 2014. 2015 International Building Code. Birmingham, AL: ICC. 
 

“Economic Contribution Analysis of SC’s Forestry Sector, 2017,” accessed January 31, 2018, 
http://www.state.sc.us/forest/economicimpactstudy2017.pdf 
 

“Forests of SC, 2016,” accessed January 31, 2018, https://www.state.sc.us/forest/scfia16.pdf 
 

Oliver, Chadwick, Nedal Nassar, Bruce Lippke, and James McCarter, 2014. Carbon, Fossil Fuel, and 
Biodiversity Mitigation with Wood and Forests. Journal of Sustainable Forestry. London: Taylor & Francis. 
 

Williams, Thomas and Donald Lipscomb, 2002. Natural Recovery of Red-Cockaded Woodpecker Cavity 
Trees After Hurricane Hugo. Southern Journal of Applied Forestry. Washington, DC: Society of American 
Foresters. 
 

Xia, Yin, Nicholas Day, Chen Liang, and Megan Schoonmaker. 2017. Connecting Nodes. Clemson, SC: 
Clemson University School of Architecture 
 
ENDNOTES 
1 Cross-Laminated Timber is a panelized timber building product, in which the laminated layers of lumber 
are laid in alternating grain directions to one another. This enhances dimensional stability of the panels. 
2 The John W. Olver Design Building (2017) at UMass Amherst was originally designed as a steel building. 
According to project architect, Tom Chung, the structure was modified to mass timber during the late stages 
of the design development phase. This decision was driven by the research interests of faculty within the 
Building and Construction Technology department, one of the multiple disciplines housed in the new facility. 
3 IB X-LAM USA, a division of International Beam, will produce CLT out of its new plant in Dothan, Alabama. 
4 Notably, the forests on the Hobcaw property are certified within the American Treefarm certification 
program, which is recognized for SFI chain-of-custody.  
5 Carbon accounts for approximately 50% of the dry weight of softwood trees. 
6 For reference, Southern Pine has a density of approximately 640 kg/m3 (40pcf), whereas concrete density, 
is approximately 2,403 kg/m3 (150pcf). This is a considerable difference when comparing floor systems. 
7 The WoodWorks Carbon Calculator can be found at http://cc.woodworks.org/calculator.php?country=us. A 
detailed description of the background assumptions and displacement factors is included at 
http://www.cc.woodworks.org/WW_references_notes.pdf.  
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ABSTRACT: Cities and the cinema have been inextricably linked ever since Louis Lumière filmed workers 
leaving his family’s factory in 1895. Lumière’s cinématographe was smaller and lighter than Thomas 
Edison’s kinematograph, enabling it to be easily moved about the urban environment. This would eventually 
lead to the development of the “city symphony” genre—epitomized by films like Walter Ruttmann’s Berlin: 
Die Sinfonie der Großstadt (1927) and Dziga Vertov’s Man with a Movie Camera (1929)—which portrays the 
everyday urban life of rapidly-growing and quickly-changing cities. While these early films examined the city 
as a subject in itself, more recent films—especially in the science fiction genre—have used cities and urban 
environments as tools to reinforce the thematic elements of the film. 

As perhaps the most influential form of popular culture of the twentieth century, film is one of the primary 
avenues through which the public is exposed to ideologies of the modern city. Furthermore, recent research 
has shown that film may strongly influence the opinions and perceptions of an audience. As a result it is 
essential that scholars of the built environment recognize the role that film plays in developing the cultural 
understanding of urban spaces. Thus, this paper will examine three common themes from science fiction 
films that have implications for our understanding of cities—the stratified city, the segregated city, and the 
synthetic city.i Through the analysis of cinematic spaces this paper will show how the ideas of thinkers like 
Friedrich Engels, Georg Simmel, Mike Davis, Trevor Boddy, Frederic Jameson, David Harvey, Rem 
Koolhaas, and Charles Waldheim have been disseminated to the public. This paper will also discuss how 
these films may be used in an academic setting to engage students in discussions of urban issues that can 
oftentimes be difficult to grasp in the abstract. 

KEYWORDS: Film, Cities, Urbanism, Science Fiction, Pedagogy 

INTRODUCTION: Why science fiction films? 
Despite much recent speculation that the cultural importance of film as a medium is on the wane—WIRED 
Magazine, for example, has suggested that it has “devolved from Culture-Conquering-Pastime to merely 
Something to Do When the Wi-Fi’s Down”—it remains one of the most accessible and engaging forms of art. 
The Motion Picture Association of America (MPAA) has shown that the global box office take continues to 
grow (albeit slowly) year-over-year, reaching $38.6 billion in 2016. Furthermore, the MPAA shows that films 
reach an enormous audience: more than two-thirds (71%) of the population of the US and Canada—246 
million people—went to the cinema at least once in 2016 and the average moviegoer sees more than five 
films per year. The cinema, thus, remains an important cultural force with immense potential to shape our 
perceptions of the world around us. In this regard, a growing body of research has shown that narrative 
forms like film can influence a viewer’s perceptions on a variety of topics (e.g. Kolker 1999). Michelle Pautz 
(2015), for example, has shown that as many as 25% of viewers changed their opinions about the 
government after watching one of two films: Argo (Ben Affleck, 2012) or Zero Dark Thirty (Kathryn Bigelow, 
2012).  

Much of this influence is made possible by the immersive sensorial experience of sitting in a darkened room 
with an illuminated screen filling a large portion of our vision. Viewers become enmeshed in the world that is 
being brought to life in front of their eyes, allowing them to be absorbed into the narrative. “If the cinema 
produces its effect,” French psychologist Henri Wallon suggests, “it does so because I identify myself with its 
images, because I more or less forget myself in what is being displayed on the screen. I am no longer in my 
own life, I am in the film projected in front of me.” (Kracauer, 159) This “suspension of disbelief” was first 
discussed by Samuel Taylor Coleridge in his Biographia Literaria, where he described the need to imbue a 
story with enough “human interest and semblance of truth” so that readers would lend the story “poetic faith” 
in accepting the implausible as possible. 

British fantasy writer J.R.R. Tolkien, however, suggests that something different is at work in successful 
fantastical narratives. In his 1947 essay “On Fairy Stories” Tolkien describes how readers will accept the 
impossible only if the narrative achieves an “inner consistency of reality.” In this, Tolkien argues that genre 
stories must create a “Secondary World” for readers to inhabit. “The moment disbelief arises,” Tolkien 
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states, “the spell is broken; the magic, or rather art, has failed. You are then out in the Primary World again, 
looking at the little abortive Secondary World from outside.” Thus, Tolkien believes that a suspension of 
disbelief is only necessary if the work of fiction has failed to create a believable world with consistent rules 
and logics. The creation of a successful “Secondary World” then gives the reader/viewer the possibility of 
what Tolkien terms “recovery,” or a “regaining of a clear view” of the “Primary World.” Thus, it is our travels 
through fictitious realms that allows us to “clean our windows” on our views of the real world. It is in this 
“recovery” that the true power of science fiction films lie. Their implausibilities encourage us to reconsider 
the conditions of our own world with clearer vision and criticality. 
 
All creative mediums explore powerful recurrent themes, therefore acting as sounding boards for how our 
society responds, or may respond, to certain cultural forces. Science fiction films, regardless of their 
fantastical visions, are no different. In recent years science fiction has moved out of the proverbial basement 
inhabited by Dungeons & Dragons playing geeks and into the limelight of the mainstream. Of the top 50 
most popular TV shows as ranked by the Internet Movie Database, 21 come from the sci-fi and fantasy 
genres, including the massively popular Stranger Things, Game of Thrones, and The Walking Dead. In 2012 
The New Yorker dedicated an entire issue to science fiction and 2017 brought a massive science fiction 
exhibition titled Into the Unknown to the Barbican. As Patrick Gyger—the curator of the Barbican’s 
exhibition—explains, the importance of science fiction is that it “helps us read the world we’re in.” (Lambie, 
2017) This is echoed by British science fiction author Gareth L. Powell who states that the genre’s role is to 
offer “plausible futures.” “Good science fiction,” Powell suggests, “looks at the world we know and asks 
‘What happens if?’” This search for plausible futures can be incredibly fertile territory for research by 
architects and urbanists who, of course, are charged with building the actual physical environments of our 
future world. 

In addition to offering visions of plausible futures extrapolated out from the current conditions of society, 
science fiction also provides a territory for exploring the ethical and moral dilemmas associated with a whole 
range of societal questions. As Powell explains, “Futurologists and philosophers can tell us what the likely 
outcome of these events will be. But to really understand what living through them will be like, to experience 
them, you need to put a human face on them.” And it is in putting a human face to these issues that science 
fiction films in particular play an important role. The power of the cinema is that it allows us to fully inhabit 
these imaginary worlds for two hours at a time. 
 
1.0. THE STRATIFIED CITY 
1.1. Fritz Lang’s Metropolis 
Any discussion of science fiction films and urbanism must begin with Fritz Lang’s 1927 film Metropolis. The 
film depicts a future in which the city of Metropolis is deeply divided. The wealthy live in tall towers on the 
surface of the Earth and idle their time away in the beautiful Eternal Gardens. Meanwhile, the workers who 
operate the machinery that keeps the city running live in quarters far below ground. Lang’s vision for the film 
was inspired by his visit to America, and specifically Manhattan, in October 1924 for the premiere of his film 
Die Nibelungen. He described his arrival in New York via cruise liner, saying “I looked into the streets—the 
glaring lights and the tall buildings—and there I conceived Metropolis.” (Minden & Bachmann 2000, 4-5) He 
would later expand upon his American experience in a travelogue for the German film journal Film-Kurier, 
stating:  

[Where is] the film about one of these Babylons of stone calling themselves American cities? The sight of 
Neuyork [sic] alone should be enough to turn this beacon of beauty into the center of a film. … Streets 
that are shafts full of light, full of turning, swirling, spinning light that is like a testimony to happy life. And 
above them, sky-high over the cars and trams appear towers in blue and gold, in white and purple, torn 
by spotlights from the dark of night. Advertisements reach even higher, up to the stars, topping even their 
light and brightness, alive in ever different variations. … Neuyork by day is the definition of sobriety, 
nevertheless fascinating by its movement. Neuyork by night is of such beauty that, if one experienced 
nothing but the arrival in the harbor at night, one would still have an unforgettable impression for one’s 
whole life. 

This description of course calls to mind the futuristic imagery of Metropolis (Fig. 1), but also that of the 
countless films that it has influenced: Blade Runner, Star Wars, The Fifth Element, Minority Report, Brazil, 
and many more. 

Metropolis is perhaps the first film to “map ideological values and/or class structure onto the urban structure 
of upper and lower worlds”—a technique that will become a common trope in science fiction films. (Mennel 
2008, 7) The vertical city that Lang portrays in the film makes references to the real-life conditions brought 
about by the Haussmannization of Paris—the modern city par excellence—as well as the futuristic visions of 
Antonio Sant’Elia’s La Citta Nuova and Le Corbusier’s Ville Radieuse. Perhaps more interestingly, the 
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vertical city of Metropolis can also be understood as a representation of the horizontally disassociated city 
described by Frederick Engels in The Condition of the Working Class in England. As described by Engels, 
Manchester consists of “unmixed working-people’s quarters, stretching like a girdle… around the 
commercial district. Outside, beyond this girdle, live the upper and middle bourgeoisie, the middle 
bourgeoisie in regularly laid out streets in the vicinity of the working quarters…, the upper bourgeoisie in 
remoter villas with gardens.” In addition to this physical embodiment of the Marxist critique of the capitalist 
metropolis the film also gives life to Marxist themes of social stratification and class struggle in a way that 
gives viewers an accessible way to enter into these complex issues. According to Anton Kaes (2010), “From 
the start Metropolis establishes a nexus between urban space, mechanical movement, and the technical 
apparatus of moving pictures. Lang uses compositional principles of abstract film to convey the dynamics of 
the big city and the literalize the precise and unflagging automatism.”  
 
The automatism of the workers in Metropolis offers viewers an illustration of both what György Lukács has 
termed “reification” and what Georg Simmel (2002) has described as the “blasé attitude.” This is seen 
particularly clearly in the shift change scene during which the workers march rhythmically through an 
underground tunnel whilst avoiding eye contact with their fellow men. The workers here are successfully 
dehumanized—transformed into mere cogs of the machines that they operate. The alienation caused by this 
reification into things rather than fully-fledge people is highlighted by the blank expressions on their 
downturned faces as they shuffle along from one part of their miserable existence to another. This can be 
read as a broader critique of the “mutual reserve and indifference” that Simmel identified as a natural 
outcome of the “bodily closeness and lack of space” of the modern metropolis.” Thus, according to Simmel, 
the modern city dweller (like the subterranean worker of Metropolis) “never feels as lonely and deserted as 
in this metropolitan crush of persons.” Furthermore, the rebellion of the workers in the film can be 
understood as a response to what Simmel called “the resistance of the individual to being leveled, 
swallowed up in the social-technological mechanism.” 

Figure 1: (L) Fritz Lang's depiction of Metropolis; (R) Ridley Scott's depiction of Los Angeles in Blade Runner 

1.2. Ridley Scott’s Blade Runner 
Ridley Scott’s 1982 film Blade Runner—which tells the story of an ex-cop charged with tracking down 
several android “replicants” in Los Angeles of 2019—has many things in common with Metropolis: flying 
cars, tall towers, robots that appear to be human, and a marginalized underclass. Scott is particularly well 
known for using the urban environment as a tool for reinforcing the themes of his films. “If there are seven 
characters in a film,” Scott says, “I treat the environment as the eighth character—or the first. After all, that’s 
the proscenium within which everything will function.” (Sammon 1996, 93) However, the Marxist themes that 
can be seen in Metropolis are much less overt in Blade Runner despite the fact that Scott describes the 
world of Blade Runner as a “tangible future” in which “the poor get poorer and the wealthy get wealthier.” 
(Peary 2005, 49) Nonetheless, the film still depicts a highly stratified society where the dank and crowded 
environment of the street level of the city is populated by an ethnic majority while the clean and crisp towers 
are inhabited by a wealthy, white minority. Meanwhile, the most fortunate of all have relocated to the “golden 
land of opportunity and adventure” of the off-world colonies, which are depicted as utopias (although the 
truth of their conditions may be drastically different) in the ever-present advertisements that pervade the 
urban environment of the film’s version of 2019 Los Angeles. (Fig. 1) 

2.0. THE SEGREGATED CITY 
2.1. John Carpenter’s Escape from New York 
John Carpenter’s 1981 film Escape from New York is set in a world ravaged by World War III. The voice-
over narration of the film’s opening credits sets the scene:  

In 1988 the crime rate of the United States rises 400 percent. The once great city of New York becomes 
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the one maximum security prison for the entire country. A fifty foot containment wall is erected along the 
New Jersey shoreline, across the Harlem River, and down along the Brooklyn shoreline. It completely 
surrounds Manhattan island. All bridges and waterways are mined. The United States Police Force, like 
an army, is encamped around the island. There are no guards inside the prison: only prisoners and the 
world’s they have made. The rules are simple. Once you go in, you don’t come out. 

As Carpenter describes in his commentary to the DVD release of the film, the original script was written in 
the mid-1970s amidst the Watergate scandal and responds to fears of a police state and a general cynicism 
about the presidency. By the time film was released in 1981, Carpenter suggests, the film offered a 
commentary on the anxieties of the Iran Hostage Crisis, the growing greed of the world, and the frequent 
presence of violence in the streets: “It seems to me that Escape attends to all of those things. It’s kind of 
America in a way, put into the future. And it’s both our fears and what we would like to have happen.” 

For urban theorist Mike Davis, Escape from New York is one of several films that have been “more 
realistic—and politically perceptive—in representing the hardening urban landscape” than most 
contemporary urban theory. For Davis the Manhattan Island Prison of Escape from New York can be 
understood as the (il)logical conclusion of the “militarization of city life” that he sees as “increasingly visible 
everywhere in the built environment of the 1990s.” (Davis, 1992, 154-155) In his 1992 essay “Fortress Los 
Angeles: The Militarization of Urban Space,” Davis describes the “spatial apartheid” wrought by the 
redevelopment of downtown Los Angeles—including the Crocker Center, the Bonaventure Hotel, the World 
Trade Center, and others. While other cities have created gentrified zones that exploit their downtown’s 
historic buildings (e.g. Faneuil Market in Boston and Ghirardelli Square in San Francisco), Davis believes 
that Los Angeles has taken things a step further, creating a “strategy [that] may be summarized as a double 
repression: to obliterate all connection with Downtown’s past and to prevent any dynamic association with 
the non-Anglo urbanism of its future.” Davis suggest that this is indicative of a “national movement toward 
‘defensible’ urban centers” that provide space for white, upper-middle-class gentrifiers while physically 
severing the rejuvenated upscale city center from surrounding ethnic communities.  

Nan Ellin (1996) has expanded this idea of “defensive urbanism” to include the proliferation of master-
planned communities and gated communities that turn their backs to their surroundings—creating enclaves 
of socio-economic and racial homogeneity. While definitive numbers are difficult to determine, in their book 
Fortress America Edward J. Blakely and Mary Gail Snyder suggest that between 6 and 9 million Americans 
live in gated communities. The negative societal implications of this segregation have been extensively 
studied by sociologists and anthropologists (e.g. Low 2001, Blakely and Snyder 1997, and Marcuse 1997). A 
2007 report on urban safety from the United Nations Human Settlements Program states: “One of the most 
noted changes in urban space over the last two decades has been the growth of private urban space in the 
form of gated communities.” The report goes on to note that the impacts of these developments include “an 
increasing polarization of urban space and segregation between urban poor and middle- and upper-income 
groups.” The extreme case of Buenos Aires is highlighted by the report, which shows that by 2000 there 
were about 500,000 people living in 434 private communities encompassing “an area of 323 square 
kilometers, or an area 1.6 times larger than the downtown federal capital area, which houses 3 million 
people.” 
 

Figure 2: (L) Manhattan Island Prison in Escape from New York; (R) The island of Seahaven in The Truman Show 

2.2. Peter Weir’s The Truman Show 
If Escape from New York was, as suggested by Mike Davis, an “extrapolation from the present” of the 1970s 
and 80s in which many downtowns were in ruins, Peter Weir’s 2008 film The Truman Show offers an 
interesting update to these themes. Rather than the more typical post-apocalyptic hellscape of most science 
fiction films, The Truman Show is set in the artificially-perfect town of Seahaven, which was famously 
portrayed by the iconic New Urbanist town of Seaside, Florida. At the time the popular press and urban 
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scholars were divided over the film’s depiction of New Urbanist ideas with advocates of New Urbanism 
suggesting that the film was a critique of the alienating effects of suburbs and modern town planning and 
critics suggesting that the film offered a “devilish send up of New Urbanism’s preening self-righteousness.” 
(Steuteville, Kroloff)  

However, the discussion of the role of New Urbanism in the film is largely a distraction that diverts attention 
away from The Truman Show’s critique of the carceral spaces of the contemporary city, which is perhaps all 
the more biting because of its neo-traditional packaging. While audiences may have difficulty placing 
themselves in the post-apocalyptic world of Escape from New York they have no trouble imagining 
themselves in the idyllic surroundings of Seahaven/Seaside. Nonetheless, both films take place on islands 
that have been shut off from the outside world, suggesting a critique of both the psychological isolation of 
the experience of the contemporary city as well as the physical fracturing of the urban fabric. (Fig. 2) In the 
film the visionary television producer Christof (played by Ed Harris) suggests that the world that he created 
for Truman is no different than the real world outside his artificial bubble: “There’s no more truth out there 
than in the world I created for you. Same lies. Same deceit. But in my world, you have nothing to fear.” 
Christof’s suggestion that the world he has created for Truman is safe from malice can be seen to have a 
direct analog in Trevor Boddy’s conception of the “analogous city” of pedestrian skyways and underground 
concourses that have proliferated around the world—including Minneapolis’s Skyway, Calgary’s Plus15, 
Chicago’s Pedway, and Houston’s The Tunnel.  

This “analogous city” is perhaps best exemplified by John Portman’s city within a city: Peachtree Center in 
Atlanta, Georgia. Boddy (1992) points out that these pedestrian networks “seem benign at first” as they are 
“promoted as devices to beat the environmental extremes of heat, cold, or humidity that make conventional 
streets unbearable.” However, he goes on to suggest that they are anything but “value-free extensions of the 
existing urban realm” because they “provide a filtered version of the experience of cities, a simulation of 
urbanity” that serves to “accelerate a stratification of race and class.” In this way the analogous city is very 
similar to the idealized urban realm of The Truman Show’s Seahaven, which serves as the literal backdrop 
for Truman Burbank’s (played by Jim Carrey) life. Rem Koolhaas (1995) similarly points out that Portman’s 
famous atria became “container[s] of artificiality that allows its occupants to avoid daylight forever—a 
hermetic interior, sealed against the real.” These hermetic interiors have been harshly criticized by scholars 
like Frederic Jameson and Edward Soja who have both discussed the disorienting effects of Portman’s 
Bonaventure Hotel in Los Angeles, California. In fact Jameson (1997) could very easily have been 
describing the artificial reality of Seahaven in The Truman Show when he suggested that “the Bonaventure 
aspires to be a total space, a complete world, a kind of miniature city. ... In this sense, then, ideally the mini-
city of Portman’s Bonaventure ought not to have entrances at all, since the entryway is always the seam that 
links the building to the rest of the city that surrounds it: for it does not wish to be a part of the city, but rather 
its equivalent and its replacement or substitute.” 

3.0. THE SYNTHETIC CITY  
Perhaps one of the oldest tropes in works of Western fiction stems from the nature-culture divide that 
developed in the 16th and 17th centuries as European thinkers began to conceive of themselves as 
something set apart from nature, thus rendering the natural world as something to be observed, analyzed, 
and studied. This conceptualization of the natural world as an “other” derives in various ways out of the 
writings of Jean-Jacques Rousseau—who viewed culture as a corrupting influence on humankind’s natural 
innocence. The result is that in Western literature and film cities are very often conceived of as synthetic 
sites of evil and corrupting influences set within the framework of a more pure and moral natural world. This 
dichotomy is present in countless science fiction films. It can be seen in the extinction of all signs of non-
human life from the world of Blade Runner in which all things that appear to be animals—including Tyrell’s 
owl and Zhora’s snake—are revealed to be robotic “animoids.” Joe Dante’s 1984 film Gremlins illustrates 
this dichotomy through the corruption of the cute and cuddly Mogwai named Gizmo into a gang of reptilian 
Gremlins after his adoptive family fails to follow the three simple rules for his care. The eventual result is that 
Gizmo’s original Chinese caretaker (playing the clichéd role of the innocent, non-Western, noble savage) 
reclaims the Mogwai while chastising the family for their ignorance stating, “You do with Mogwai what your 
society has done with all of nature’s gifts. You do not understand. You are not ready.” It can even be seen in 
the animated children’s film Wall-E (Andrew Stanton, 2008) in which the corrupt human society that has 
abandoned Earth underneath piles of trash is redeemed after the titular trash-collecting robot discovers a 
tiny plant that represents the return of the healing power of nature to the world. 

3.1. Star Wars and Landscape Urbanism 
Film critic Leo Braudy (1998) goes so far as to identify a “metagenre” of films that embody an “urge to nature 
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as a response to moral and cultural disarray” and that “assert the need for a reconnection to what is vital in 
nature in order that we might escape from the dilemmas history has forced upon us.” He makes reference to 
how “the natural world of the cuddly Ewoks is to be destroyed by the Death Star” in Return of the Jedi and 
suggests that the original Star Wars trilogy are some of the earliest examples of this “metagenre.” However, 
Braudy’s analysis relies upon a common reading of the Star Wars saga, which suggests that cities are evil, 
corrupting influences. The most famous example of this is Obi-Wan Kenobi’s description of Mos Eisley 
spaceport on Luke Skywalker’s home planet of Tatooine as a “wretched hive of scum and villainy.” Mark 
Lamster similarly suggests that the settings of Star Wars “are neatly divided into the natural and the man-
made, and coded to their inhabitants’ stations in the moral universe of the series: the innocent Rebel 
Alliance is time and again pictured amidst the natural world, while the evil Empire is fascistically resplendent 
in its technological terrors.” 

 

However, a closer look at the cities of the Star Wars universe reveals something more nuanced. While 
Coruscant, the capital of the Galactic Empire and the seat of the ultimate evil of Emperor Palpatine, is a 
planet-wide city rendered as an urban hellscape in which all traces of nature have been extinguished (and 
an on-screen portrayal of Constatin Doxiadis’s Ecumenopolis), the cities that are associated with the heroes 
of the universe offer a vision of lush urban fabrics that are wholly integrated with their natural surroundings. 
Perhaps the best on-screen example of George Lucas’s model of urbanism from the eight theatrical 
releases of the Star Wars franchise is Theed—the capital city of Naboo and home to Padmé Amidala, the 
eventual mother of Luke Skywalker and Leia Organa. The domed architecture of the Theed Royal Palace is 
integrated into a massive cliff replete with waterfalls and offering sweeping views of the surrounding verdant 
plains of grass. (Fig. 3) The design of the palace complex was inspired by Frank Lloyd Wright’s Marin 
County Civic Center (the setting for Lucas’s first feature film, THX-1138) which itself features sky-blue 
domes and is nestled into its valley site. Other cities associated with the heroes of the Rebellion are similarly 
integrated with nature. Aldera, the capital city of the ill-fated planet of Alderaan and the adoptive home of 
Leia Organa, can be seen as fully integrated into its mountainous terrain in Revenge of the Sith (Fig. 3). 
Similarly, Coronet City, the capital of Corellia and home of Han Solo, which has yet to appear on screen but 
has been featured in numerous video games and comic books, is also depicted as being integrated with its 
verdant surroundings. 

George Lucas’s admiration for Frank Lloyd Wright is well known (one of the rooms at Skywalker Ranch has 
a Wright theme) and therefore his Broadacre City may be an obvious point of reference for Lucas’s 
approach to urbanism. However, given his hiring of Chinese architect Ma Yansong of MAD Architects for the 
design of The Lucas Museum of Narrative Art there is perhaps an opportunity to introduce the more 
contemporary ideas of landscape urbanism in to the discussion of cities within the Star Wars universe.ii 
According to Ma, his work strives to “construct an urban environment that embodies both the convenience of 
the modern city and the ancient Eastern affinity for the natural world.” (Ma 2015) The cities of Theed and 
Aldera can be viewed as on-screen analogs to large-scale landscape urbanist projects like Ma’s Nanjing 
Zendai Himalayas Center or Michael van Valkenburg Associate’s masterplan for the Lower Don Lands in 
Toronto in which “the social program was recognized as important as the ecological one” and a “large new 
meandering riverfront park becomes the centerpiece of a new mixed-use neighborhood.” (MVVA) This, 
according to Charles Waldheim offers an approach to cities that “rather than offering an exception to the 
structure of the city or planning for its dissolution, aligns with the return to the project of city making 
associated with contemporary service, creative, and culture economies.” (Waldheim 2016, 5) After all, the 
Star Wars saga as a whole is all about the balance between the light and the dark. 
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CONCLUSION 
What the analysis of each of these films illustrates is that there is an enormous potential for using the 
medium of film as a tool for analyzing the conditions of the contemporary city and for providing a starting 
point for conversations of complex urban issues. The Tolkienian “recovery” that we experience as we turn 
our attention back to the real world after experiencing a fictitious secondary world allows us to view both the 
successes and failures of today’s urban world in a new light.  

Furthermore, the use of films in the classroom, particularly mainstream blockbusters like Star Wars, has 
enormous potential for engaging students in a new way. First and foremost it enables them to see a variety 
of representations of urban environments presented on the big screen. The screening of films in a classroom 
setting enables students to gain a greater insight into many complex urban issues that can be difficult to fully 
comprehend when experienced as abstract ideas in texts and drawings. Film in general, but especially films 
in the sci-fi genre, push these ideas and ideologies to their logical (or illogical) ends by creating fictitious 
spaces that we can enter into for two hours at a time. Secondly, it suggests alternatives to traditional 
professional practice by illustrating the important roles played by architects and other designers in creating 
the settings of our popular visual culture. Finally, and perhaps most importantly, it teaches them to be more 
aware of the built environment in both real life and in various media of entertainment including film, 
television, video games, and more.  

REFERENCES 
Blakely, E. and M. Snyder. 1997. Fortress America. Washington, D.C.: Brookings Institute 

Boddy, T. 1992. “Underground and Overhead: Building the Analogous City.” In Variations on a Theme Park, 
edited by Michael Sorkin, 123-53. New York: Hill and Wang. 

Braudy, L. 1998. “The Genre of Nature.” In Refiguring American Film Genres, edited by Nick Browne, 278-
306. Berkeley: University of California Press. 

Coleridge, S.T. 1983. Biographia Literaria. Princeton: Princeton University Press. 

Davis, M. 1992. “Fortress Los Angeles: The Militarization of Urban Space.” In Variations on a Theme Park, 
edited by Michael Sorkin, 154-80. New York: Hill and Wang.  

Ellin, N. 1996. Postmodern Urbanism. New York: Princeton Architectural Press.  

Engels, F. 1892. The Condition of the Working Class in England in 1844. London: Swan Sonnenschein & 
Co. 

Internet Movie Database. n.d. “Most Popular TV Series.” Accessed January 21, 2018. 
http://www.imdb.com/search/title?title_type=tv_series 

Jameson, F. 1997. “The Cultural Logic of Late Capitalism.” In Rethinking Architecture, edited by Neil Leach, 
238-47. London: Routledge. 

Kaes, A. 2010. “The Phantasm of the Apocalypse: Metropolis and Weimar Modernity.” In Noir Urbanisms, 
edited by G. Prakash, 14-30. Princeton: Princeton University Press. 

Kolker, R. 1999. Film, Form, and Culture. New York: McGraw Hill.  

Koolhaas, Rem. 1995. “Atlanta.” In S,M,L,XL, edited by OMA, Rem Koolhaas, and Bruce Mau, 833-58. New 
York: The Monacelli Press.  

Kracauer, S. 1960. Theory of Film. New York: Oxford University Press. 

Kroloff, R. 1998. “Suspending Disbelief.” Architecture 87 (8): 11. 

Lambie, R. 2017. “Into the Unknown: Curator Patrick Gyger on his new sci-fi exhibition.” Accessed January 
21, 2018. http://www.denofgeek.com/uk/movies/into-the-unknown/49395/into-the-unknown-curator-patrick-
gyger-on-his-new-sci-fi-exhibition 

Lamster, M. 2000. “Wretched Hives: George Lucas and the Ambivalent Urbanism of Star Wars.” In 



Session title

245

Application: Threads of Representation in Physical Space

Architecture and Film, edited by Mark Lamster, 231-40. New York: Princeton Architectural Press. 

Low, S. 2001. “The Edge and the Center: Gated Communities and the Discourse of Urban Fear.” American 
Anthropologist 103 (1): 45-58. 

Ma, Y. 2015. Shansui City. Berlin: Lars Müller Publishers. 

Marcuse, P. 1997. “The Enclave, the Citadel, and the Ghetto.” Urban Affairs Review 33 (2): 228-264. 

Mennel, B. 2008. Cities and Cinema. New York: Routledge. 

Michael Van Valkenburgh Associates. n.d. “Lower Don River.” Accessed January 28, 2018. 
http://www.mvvainc.com/project.php?id=60. 

Minden, M. and H. Bachmann. 2000. Fritz Lang’s Metropolis: Cinematic Visions of Technology and Fear. 
Rochester, NY: Camden House. 

MPAA, 2017. “Theatrical Market Statistics: 2016.” Accessed January 21, 2018. https://www.mpaa.org/wp-
content/uploads/2017/03/MPAA-Theatrical-Market-Statistics-2016_Final.pdf 

Pautz, M. 2015. “Argo and Zero Dark Thirty: Film, Government, and Audiences.” PS: Journal of the 
American Political Science Association 48 (1): 120-28. 

Peary, D. 2005. “Directing Alien and Blade Runner: An Interview with Ridley Scott.” In Ridley Scott 
Interviews, edited by L. Knapp and A. Kulas, 42-59. Jackson, MS: University Press of Mississippi. 

Powell, G. 2009. “The Role of Science Fiction in Our Understanding of the Future.” Accessed January 21, 
2018. http://www.garethlpowell.com/the-role-of-science-fiction/ 

Raftery, B. 2016. “Could This Be the Year Movies Stopped Mattering?” WIRED. 
https://www.wired.com/2016/08/do-movies-still-matter-2016/ 

Sammon, P. 1996. Future Noir: The Making of Blade Runner. New York: Dey Street Books.  

Simmel, G. 2002. “The Metropolis and Mental Life.” In The Blackwell City Reader, edited by G. Bridge and 
S. Watson, 11-19. Malden, MA: Wiley-Blackwell. 

Steuteville, R. 1998. “Smirking at Truman.” Public Square: A CNU Journal. 
https://www.cnu.org/publicsquare/smirking-truman 

Tolkien, J.R.R. 1947. “On Fairy Stories.” Accessed January 21, 2018. http://brainstorm-services.com/wcu-
2004/fairystories-tolkien.pdf 

United Nations Human Settlements Programme 2007. Enhancing Urban Safety and Security: Global Report 
on Human Settlements 2007. London: Earthscan. 

Waldheim, C., 2016. Landscape As Urbanism: A General Theory. Princeton: Princeton University Press 

ENDNOTES 
i The films selected for case studies in this paper have been selected from a list of the “100 best sci-fi 
movies” compiled by Time Out London, which brought together dozens of authors, filmmakers, critics, 
scientists, and other experts to determine the most influential films of the genre.  While there are many other 
films that could be cited in reference to the themes of this paper, I have limited myself to those included on 
this list because of their potential for greater societal impact than more obscure films. Furthermore, this 
research relies on a synoptic approach that examines the ramifications of an array of disciplines on the 
reception of urban ideas by both the design disciplines and the general public. 
ii George Lucas’s drawn-out search for a site for his museum offers some insight into his urbanistic 
preferences. All of the proposals for the museum—including sites in San Francisco, Chicago, and Los 
Angeles (where it is now under construction)—have illustrated a careful integration between the architecture 
and landscape architecture, much like the home cities of the heroes in the Star Wars films. 
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ABSTRACT: This paper examines the concept of architektonischer Garten, an understudied 
idea that came to define early modern architecture. Presented as a brief examination of its 
historical transformation from a garden design approach to a spatial configuration model, this 
paper reinterprets the history of this concept with a focus on the relationship between the man, 
the house, and its surrounding gardens. Starting from offering a long-overdue definition of the 
architektonischer Garten concept, this paper explains the formation and development of this 
concept by studying the corresponding contribution of Hermann Muthesius and Mies van der 
Rohe, arguing that the sense of space evoked by the architektonischer Garten is, through 
offering a self-exceeding mode of experience, “circumstantial” and “holistic.” Further, the 
architektonischer Garten can be understood as the key spatial concept that characterized the 
post-perspectival age, by virtue of our perception of spatial depth, capable of forming an 
integral whole consists of the perceiving subject and the perceived world, which includes both 
indoor space and outdoor topography.

KEYWORDS: Architectonic Garden, Space, Hermann Muthesius, Mies van der Rohe, 
Perspective

1.0 Architektonischer Garten as a Garden Design Approach 
The German term “architektonischer Garten” (architectonic garden) first appeared in Hermann 
Muthesius’s Das englische Haus (1904-5), a three-volume treatise of the Landhaus (country 
house) design in England during the late 19th century (Muthesius 1904-5, Bd. I: 210, 216; Bd. 
II: 86, 96, 99). While discussing the relationship between the house and its surrounding
gardens, Muthesius (1861-1927) asserted:

The English garden is no longer the landscape garden familiar to us under this name 
(landscape garden), but in   those cases where artistic considerations play a part, it is 
a formal garden laid out essentially along geometric or — if one prefers it —
architectural lines: in short, a garden that does not seek to imitate nature but which 
stands in a close artistic relationship to the house (Muthesius 1904-5, Bd. I: 210; 
Muthesius, 2007, vol. 1: 210).

This idea is to some extent self-explanatory by referring to Muthesius’s design of his own 
house (1906): (Fig. 1)

… In his own house he (Muthesius) realized his ideas of surrounding the building 
with a series of individual, geometrically designed garden rooms, linked to the house 
with a pergola … Although this new style was initiated by architects, it was soon 
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adopted by a new generation of garden designers … they called themselves 
Gartenarchitekten (garden architects) in order to set themselves apart from the 
landscape gardening tradition of the previous century (Stiles, 222).

Figure 1: Hermann Muthesius, Site and Garden Plan, Muthesius House, Nikolassee (1906). 
Source: (Muthesius 1912, 166).

Similar to read Muthesius’s writing and design, there are also two ways to formulate the proper definition of 
the concept of architektonischer Garten: descriptive and prescriptive, or, in other words, from a way of 
viewing it as the outcome of design process and from a way of viewing it as a goal of garden design. From
the first perspective, a preliminary definition of the architektonischer Garten can be outlined as follows: the 
architektonischer Garten can be seen as the geometric room-like spaces for outdoor activities that 
programmatically and perceptually connect to their adjacent indoor rooms from within. Meanwhile, we can 
also arrive at a slightly different definition if we see it as a garden design approach: (1) to see the 
surrounding garden as the outdoor extension of the indoor space; (2) to design the garden in conformity 
with the way of organizing indoor rooms; and (3) to designate each outdoor room in accordance with the 
function of its adjoining indoor one. 

Muthesius’s related description, his own house design manifestation, a descriptive definition, 
and prescriptive design principles, I believe, are sufficient to understand the first stage of the development
of the architektonischer Garten concept. As a garden design approach, this concept reflected Muthesius’s 
conviction that: (1) the architektonischer Garten constituted a critique of the practice of setting a villa in a 
picturesque garden, proffering an escape route from historical culture and a path to restoring authenticity 
to German life and building; (2) the architektonischer Garten is an indispensable component of English 
country house; in other words, the house is only validated by its associated garden (Muthesius 2007, vol. 
2: 82).

2.0 Architektonischer Garten as a Spatial Concept
Now, I want to turn to Mies van der Rohe (1886-1969), who, according to Barry Bergdoll, developed the 
architektonischer Garten idea into a specific model of spatial configuration (Bergdoll 2001, 66-105). 
Bergdoll argued that both Muthesius and Mies sought a sense of fusion of interior and exterior in spatial 
composition. In particular, Mies’s early Berlin projects seemed to transcend the categorical distinction 
between the building and the landscape; he treated the order of building as if it is part of the landscape 
(Leatherbarrow 2009, 280). Mies’s pre-WWI work — such as the Riehl House (1907), Perls House (1911-
2), Wolf House (1926), Esters & Lange House (1927-30), and the Tugendhat House (1928-30) —
constantly employed multiple architektonischer Garten devices, namely, deliberately framed landscape 
views, exedra bench tied to certain vantage points, and vine-covered pergola as emblems of the 
harmonious unity of house and garden. Calling for a tight spatial interweaving relationship between interior 
space and exterior garden, all of these treatments were exploited by Karl Friedrich Schinkel (1781-1841) 
and Peter Joseph Lenné (1789-1866), clearly emulated by Mies, and documented by Muthesius 
(Muthesius 1910, 50-1). (Fig. 2) What is even more evident is that, while teaching at the Bauhaus in the 
30s, Mies developed his court-house concept, where rooms and gardens were integrated as if the later 
became small outdoor “rooms” defined by perimeter walls that mark the boundary between the house and 
the city. (Fig. 3)
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Figure 2: Ludwig Mies van der Rohe, Riehl House, Neubabelsberg (1907) Source: (Muthesius 1910, 50-
51).

Figure 3: Ludwig Mies van der Rohe, 
Plan with furniture layout, Hubbe 
Court-House (1934-5) Source: (Riley 
Bergdoll 2001, 295).
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Furthermore, the architektonischer Garten idea for both Muthesius and Mies embodied a philosophical 
consideration. First, Muthesius had seemingly assigned disparate features to two integral elements of the 
Landhaus — the house and the garden. He argued that, on one hand, the “irregularity” and “freedom” were 
essential characteristics of the house; its garden had to be “formal” or “architectural,” on the other. 
Seemingly contradictory, the “free” interior plan and the “formal” exterior garden should nonetheless be 
considered as two coherent aspects of the central feature of English “free architecture.” Explaining what he 
understood as the essence of English country house, in Das englische Haus, Muthesius wrote: 

All that can be done here is to record the basic features of its development by concentrating on 
what might be termed its inner organism, as expressed above all in the design of its floor plan. 
Only those aspects will be singled out that are of relevance to the house’s present form 
(Muthesius 2007, vol. 1: 12).

Thus the central feature of English “free” architecture and also the main thesis of Muthesius’s book was 
the inneren Organismus (inner organicism) (Posener 1989, ix). Muthesius in his later book Landhaus and 
Garten re-emphasized this idea:

If the house is combined with the garden as a unity, then this can only be the case with a regular 
garden. The palace [historicist villa] and grassy lawn are no artistic unity. If the house is 
architecture, then the garden must also be architecture. And if one takes the word “architecture” 
in its most general terms, so that it encompasses human creation and design in all its forms, then 
garden design must belong to architecture by necessity which is appropriate to human design in 
all forms is the rhythmic, and regular. Regularity and rhythm are found in the most primitive 
ornament of the wild just as in the art of advanced culture… the same fundamental principles that 
underlie the house, the same organic relation of the parts to one another, the same unity of the 
single elements into a harmonious whole … must also govern the garden … in order to save the 
house from the decadence into which it had fallen in the nineteenth century, and to stamp it once 
again with the mark of artistic unity … garden and house are a unity, they characteristics should 
be infused with the same spirit. (Muthesius, 1910, xxix-xxv).

According to Muthesius, English country house had developed the “organic” characteristic as “inside to 
outside,” a higher essence that governed both house and garden than that of the banal imitation of nature, 
which allied his attack on the naturalistic tradition of landscape design with the critique of historical style in 
architecture. Rather than “display,” Muthesius advocated for a middle class focused on family and healthful 
living. A similar idea can be identified evidently in Mies’s terms. While being asked about his idea of the 
role of nature with respect to the buildings, he answered with reference to his Farnsworth House:

Nature, too, shall live its own life. We must beware not to disrupt it with the color of our houses 
and interior fittings. Yet we should attempt to bring nature, houses, and human beings together 
into a higher unity. If you view nature through the glass walls of the Farnsworth House, it gains a 
more profound significance than if viewed from outside. This way more is said about nature — it 
becomes a part of a larger whole (Norberg-Schulz 1958, 339).

This claim can be seen as a response to the contention that garden design was not a major focus for Mies 
(Beneš 1998, 133; Schulze 1985, 22-3). Mies, indeed, showed no particular interest in garden design per 
se; rather, he viewed building and landscape as integral parts of “a higher unity.” It is therefore safe to say 
that modern living for both Muthesius and Mies concerned both interior and exterior spaces, and both of 
which were integrated into an “organic” whole — a new and all-encompassing mode of human situation. 

Now, to understand the “inner organicism” or “higher unity” expressed respectively in Mies and 
Muthesius’s terms, it is decisive first to acknowledge the architektonischer Garten concept contains an 
extended connotation of a spatial conception. Because the most notable feature of spatial conception is 
that it puts the perceiving subject into the center of consideration. And this sense of “higher unity” that Mies 
was implicitly referring to, I argue, can be understood as a new sense of space that articulates the 
reciprocal relationship between the subject and the architectural setting.

The notion of space has a double character: physical and nonphysical (Straus 1966, 3-4; Jammer 1969; 
Merleau-Ponty 1962; Morris 2004). Apart from its physical property, the experience and sense of space 
from the first-person point of view — known as spatiality — is the central concern of spatial creation in 
architecture. Based on the up-to-date understanding of human spatial perception, our experience of space 
depends on people and object in space appearing, perceiving, and moving in depth — the central feature 
of spatiality (Morris 2004, 2). Due to the limited space of this paper, I have to explicate this philosophical 
aspect of the understanding of this mode of human situation on another occasion. Nevertheless, to put it in 
a relatable way, the sense of depth is nothing like the dimension of height and breadth that are seen as 
equivalent in an abstract, isotropic, and homogeneous space. Nor is it the perception that buildings allow 
people to “see through things” or to perceive space as “many-sided and dynamic,” with an intent to exhibit 
“the interiors and exteriors of objects simultaneously.” (Giedion 1941, 493, 521). Rather, this depth 
perception is a “trans-substantial” medium that mediates the perceiving subject and the outside world 
(Merleau-Ponty 1945, 159; Straus 1996). In short, it is depth perception — which functions as “first 
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dimension” of spatiality, as the medium that integrates the subject and the outside world, and as the 
central structure — that makes this new “higher” sense of space possible. 

At this point, a further question needs to be raised: were there examples, in early modern 
architecture, that accommodated a similar spatial experience over static, frontal, or axial spatial 
experience, say, putting painterly images on display? My answer is “yes.” And they are the works that were 
intended to evoke the “lived,” dynamic space by a compression or in-stabilization, rather than amplification 
or stabilization of the “dead,” static depth effect in the perspectival spatial construction. This manipulation 
of our depth perception resulted from multiple architectural devices and treatments, such as the 
concealment of ground surface, thwarting any extended view in only one direction, devising a series of 
non-aligned, transverse walls that limit visual expansion, projecting a transition zone that avoids an abrupt 
shift to the outside, etc. Above all, it should first and foremost consent the primacy of our temporal 
experience from the first-person point of view, with the aim to produce a surplus of structured views or a 
self-exceeding mode of architectural setting. 

Many scholars have observed that Mies intended his buildings, especially his Berlin projects 
designed between 1923 and 1933, to offer more scenes than they were meant to provide (Constant 1990; 
Quetglas 1988; Evans 1990; Leatherbarrow 2009, 280-1). Most evidently in his projects such as the Brick 
Country House (1923), the Esters & Lange Houses, the Barcelona Pavilion (1929), and Tugendhat House, 
Mies devised a spatial composition that continually offers to experience both unexpected and familiar 
situations, thus turning the viewer into an “ambulant observer.” (Evans 1990, 63). As a result, in contrast to 
experience an axial construction of space where depth — presented as the “third dimension” — can be 
grasped instantaneously or to experience individual architectural settings in an orderly sequence, the 
spaces created in these projects were conceived in a way that one was forced to experience “all” of 
architectural settings “at once.” Put differently, this particular sense of space requires a perceptual 
apprehension that simultaneously “maximizes” and “minimizes” the built environment as a holistic entity. It 
seems that what constitutes the margin of perceptual concentration always exceeds the expectations of 
that momentary focus; there is always “more” as the subject moves in space, despite this “more” of the 
immediate experience is not the “same” experience, arisen by the given architectural setting, of the 
temporally extended present either before or after, the perceptual act that is retained in our consciousness.
This lived experience of space, according to Merleau-Ponty, “runs from my perceptual field itself, so to 
speak, which draws along in its wake its own horizon of retentions, and bites into the future with its 
protentions. (Merleau-Ponty 1962, 371)

3.0 Architektonischer Garten as a Post-perspectival Concept
Given the emphasis on the primacy of human perception of space, it would be natural to view building and 
garden both as, rather than stylistic forms with mere technological and aesthetic values, arts of man-made 
space that are parts of an all-embracing topography. What’s more, depth perception, because of its 
primordial role in structuring our spatial experience,  performs as the medium through which a building, its 
adjoining garden, the surrounding topography, and the perceiving subject are integrated. In light of this, by 
virtue of depth, everything becomes part of a special wholeness in perception (Casey 1991). The most 
striking consequence of this understanding is that this reciprocal, holistic entity that comprises both subject 
and object indicates objects such as architectural and garden elements are no longer “outside me,” but 
rather I am “in things,” and everything is “in things.” Therefore, the sense of space that people perceive in 
the Gartenarchitektur, such as Mies’s Berlin projects and court-house schemes, is essentially 
“circumstantial” and “holistic.” 

It seems that there emerged a new “unknown” space in early modern architecture that was 
exemplified the “circumstantial,” “holistic” sense. Then, how shall we understand this “unknown” spatial 
configuration? My tentative answer to this question is this: rather than challenging the hitherto clear, 
dualistic relationship between indoor space and its immediate vicinity, the central concern of this 
“unknown” spatial configuration, ever since Muthesius’s architektonischer Garten concept, was not about 
the relationship between inside and outside, but rather, as I would like to call it, “outside of outside.” In fact, 
this matter was less disciplinary (garden design versus architecture) than ontological. 

I would like to argue that the organicist motivation that underlay the architektonischer Garten
idea embodied a paradigm shift in the structure of our consciousness about the world — a shift from a 
subject-object split to a subject-world fusion. And aiming at a self-world fusion, the architektonischer 
Garten idea initiated by Muthesius and further developed by Mies can therefore be considered as an 
exemplary spatial concept that characterized the post-perspectival space. And this post-perspectival space 
in its genuine sense, I argue, does not just defy pictorial representation or signify exclusively material 
reality; it, rather, transcends the scientific framework upon which classic linear perspective was built. The 
key to understanding post-perspectival space is this: it embodies an attempt to suspend the subject-object 
split that underlies the scientific epistemological tradition, a division between the perceiving subject and the 
perceived world resulted from the presuppositions of the modern Galilean scientific and Cartesian 
philosophical and epistemological tradition (Johnson 1996). Considering post-perspectival space in a 
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genuine sense should therefore indicate a liberation, rather than mere negation of scientific perspective. 
By “liberation,” I mean that we have to do away not only from the perspective tradition but also from its 
central structure that makes perspective possible. That is to say, our focus should be the space as we 
experience it, before we objectify it through mathematical, geometric, or scientific means. Thus post-
perspective space is not the objectified space that would be measured by the surveyor, geometer, or 
scientist, but the perceived space as we experience it before we objectify it. David Morris, a philosopher 
who developed Merleau-Ponty’s philosophy of spatiality, called this kind of spatial perception “lived space.” 
(Morris 2004) 

To repeat myself, the lived experience of space — “lived space” — should become the central 
concern of the post-perspectival architectural creation. To evoke and enhance “lived space” depends on 
the perceiving subject and the perceived object in architectural topography appearing, perceiving, and 
moving in depth, the “primordial dimension” of spatiality, or the central structure that makes spatiality 
possible. 
4.0 Conclusion
To sum up, the development of the architektonischer Garten concept has been through two stages, both 
contributing to modern architecture. First, as a design approach for the country house garden, the 
architektonischer Garten concept physically and perceptually created a close correlation between the 
indoor room and the adjoining outdoor garden, foreshadowing the fusion of domestic life and natural living 
as a goal for German Hausgartenreform. Second, as a model of spatial configuration, the architektonischer 
Garten idea was intended to provoke a new kind of spatiality, in which the depth perception, by virtue of its 
role as the central structure of the spatial experience, functions as medium that integrates a building, its 
adjoining garden, the surrounding topography, and of course the perceiving subject. Considering this new 
spatial characteristic in association with the paradigm shift of the structure of our consciousness about the 
world, it is evident that the emergence and development of architektonischer Garten concept embodied the 
transition of human consciousness of the world from perspectival (static, dualistic) to post-perspectival 
(circumstantial, holistic). Thus far the still-persistent understanding of modern spatial conception that 
characterized modern architecture is nevertheless in need of timely revision. The study of the 
architektonischer Garten concept presented in this paper can be seen as a start point for this task.
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ABSTRACT: The modern concept of the diagram has evolved in various disciplines and professions in terms 
of both inscriptive and performative mediums since the 1950’s. As a powerful abstract concept, the diagram 
shows dichotomous characteristics; while the inscriptive mode of the diagram is seen as representational, 
concrete, and reductive, the performative mode of the diagram is seen as generative, abstract, and 
proliferative. This paper compares the production and the role of the diagram respectively in representative 
and generative mediums to give an insight into how diagrams embody these dichotomous modes. To do so, 
first, it studies the concept of the diagram in the works of two French philosophers: Bruno Latour and Gilles 
Deleuze. On the one hand, for Latour, the inscriptive aspect of the diagram becomes prominent as a tool to 
render scientific processes or objects onto an abstract representation, which acts as a concrete, irrefutable, 
and referential object. On the other hand, the Deleuzian concept of the diagram is not representational or 
visual at all, but it is still real. According to Deleuze, diagrams are sets of relations of forces that define virtuality 
of assemblages as a space of possibilities. The modern concept of diagrams in the realm of architecture has 
evolved in between this dichotomy. After giving insights into the contrasting concepts of the diagram, this 
paper studies three different approaches to the diagram in architectural praxes: Analytical diagram in Sejima’s 
works, textual diagram in Eisenman’s works, and material diagram in Spuybroek’s works. This paper identifies 
these three praxes as intermediary stages in between Latour’s and Deleuze’s concepts of the diagram. In 
conclusion, it shows the dichotomy of the diagram as a continuum in architectural praxes, characterized at 
one end by the inscriptive mode and at the other end by the performative mode of the diagram.   
 
KEYWORDS: Architecture, Diagram, Form, Representation, Generation 
 
 
 
 
 
 
INTRODUCTION 
 
Diagramming plays a prominent role as both a form of representation and a process in sciences, philosophy 
and design. Despite its significant position in each field, the discourse of diagram has been multivocal; every 
field re-defined the concept of the diagram to serve its own agenda. The abundance of different approaches 
to the diagram complicates its understanding and provides vague definitions. In his article “What is a Diagram 
anyway?”, Anthony Vidler offers an overviewing answer to the crucial question. Vidler traces the meaning of 
the diagram step by step from open ended dictionary definition to the philosophical definition by Deleuze 
(Vidler 2006). The twenty-third volume of Any journal on “Diagram Work” provides a large collection of articles 
evaluating the concept of the diagram specifically in art and architecture. The contributors including Stan Allen, 
Robert Somol, Peter Eisenman, Manuel DeLanda, and Greg Lynn, emphasize the generative characteristics 
of the diagram from their own perspectives (Davidson 1998). In the more recent publication “The Diagrams of 
Architecture”, editor Mark Garcia collects a larger variety of works on the diagram. Besides architectural 
concepts of the diagram, the reader offers various conceptual approaches to the diagram in other fields 
including sciences, art, landscape design and urban planning (Garcia 2010). According to Garcia, the problem 
with the broad definitions of the diagram is that “it dilutes the meaning of the term to the extent where it begins 
to decompose and collapse into even more general and unhelpfully vague concepts such as form, system, 
schema, space, structure, simulation, process, pattern, suggestion, analogy, influence and inspiration.” 
(Garcia 2010, 23). Among all these conceptual differences, the gap between the definition of the diagram has 
never been larger than the one between the concepts of the diagram in sciences and that in philosophy. The 
conceptual difference of the diagram in sciences and in philosophy displays a dichotomous relationship. At 
the one end, sciences promote the inscriptive aspect of the diagram as a visual tool to render scientific 
processes or objects onto an abstract representation, which acts as a concrete, irrefutable, and referential 
object, at the other end, philosophy emphasizes the performative aspect of the diagram as an ‘abstract 
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machine’, which generates genuine creations. While the scientific concept of the diagram is physical, concrete, 
representative and inscriptive, the philosophical concept of the diagram is incorporeal, abstract, generative 
and performative (Fig. 1).  
 

 
 
Figure 1: Diagram of dichotomy of the diagram. Source: (Author 2018) 
 
The dichotomous characteristics of the diagram can be comprehended better in the works of two French 
philosophers: Bruno Latour and Gilles Deleuze. Latour, as one of the leading figures of science studies, 
describes the role of the diagram in scientific studies rather than offering his own theory or concept of the 
diagram. What is important for the purpose of this work is that in the article “Circulating Reference” Latour 
describes the diagram as an irrefutable scientific reference that represents dynamics of scientific objects. 
Latour narrates how the scientists constructed the diagram gradually through scientific process and claimed 
it as a concrete representation of their findings in an expedition in the Amazon Forest that he participated as 
an observer of science in action. Based on his observations during the expedition, the diagram, according to 
Latour, becomes a constructed visual representation of the dynamics of the Amazon Forest (Latour, 1999). 
On the other hand, the Deleuzian concept of diagrams is not representational or visual at all. According to 
Deleuze, diagrams are sets of relations of forces that define virtuality of assemblages as a space of 
possibilities. He identifies diagrams as abstract machines underlying actualized form. He argues that “the 
diagrammatic or abstract machine does not function to represent, even something real, but rather constructs 
a real that is yet to come” (Deleuze 2005, 142). Therefore, while the diagram in sciences becomes a concrete, 
constructed representation of the real, in philosophy the diagram itself becomes real and gains abstract, 
generative characteristics. Architecture, which benefits from both representational and generative 
characteristics of the diagram, produces its own approaches to the diagram influenced by the scientific and 
the philosophical concepts. While architecture utilize the diagram as a form of representation to rationalize its 
design decisions, it also conceives the diagram as a generative device to produce novel forms. But how does 
architecture manage to hold these two dichotomous modes concurrently? 
 
This paper aims at giving insights into the diagrammatic concepts in architecture. It questions the ways that 
architecture utilizes both the representative and generative characters of the diagram. To answer this question, 
in the first part, it studies thoroughly the dichotomy of the diagram in sciences and philosophy through the 
works of Latour and Deleuze. After defining the two ends of the dichotomy, it seeks in-between positions that 
architecture benefits from both inscriptive and performative modes of the diagram. In this search, three main 
architects and their praxes become prominent: Kazuyo Sejima and her diagram architecture, Peter Eisenman 
and his textual diagrams, and, finally, Lars Spuybroek and his material diagrams. Because each of these three 
names takes a certain position in between the scientific and philosophical dichotomy of the diagram. Toyo Ito 
names Sejima’s architecture as ‘diagram architecture’ in which “a building is ultimately the equivalent of the 
diagram of the space used to abstractedly describe the mundane activities presupposed by the structure” (Ito 
1996, 18). There is a one to one correspondence between the diagram and the resultant form of Sejima’s 
architecture. The representative character of the diagram gains significance as a tool for Sejima to generate 
her architecture. According to Eisenman the diagram is not only a form of representation but also a generative 
device. He conceives the diagram as a series of surfaces on which there are infinite possibilities to write and 
re-write. Thus, the diagram is constantly regenerated through multiple series of traces on every surface, 
however, the diagram still does not have an agency to generate by itself. It requires an external condition in 
the process as a generative or transformative agent. In the material experiments influenced by Frei Otto, 
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Spuybroek fully utilizes the generative agency of the diagram through its machining properties, which operate 
on both extensive and intensive properties of matter. His material diagrams produce form and structure during 
reconfiguring qualitative and quantitative properties of matter in flow (Spuybroek 2008). In the second part, 
this paper will focus on these three in-between diagrammatic approaches and define their positions in relation 
to two sides of the dichotomy. As a result of its investigation, this paper states that the dichotomy of the 
diagram should be seen as a continuum in architecture, characterized by the concrete, reductive, 
representative modes at the one end, and by the abstract, proliferative, generative modes at the other end. 
  
1.0 DICHOTOMY OF THE DIAGRAM IN SCIENCE AND PHILOSOPY 
 
1.1. Inscriptive mode of the diagram in science 
The diagram has become prominent for the sciences not only as a representation tool to manage the scientific 
processes but also as a reference material to enhance the validity of the scientific findings. Hyungmin Pai 
claims that the diagram emerges within the scientific realm due to the clear subject-object dichotomy. He says, 
“the diagram emerged as a necessary mechanism for the subject to control its object of knowledge. The 
diagram is an essentially modern mode of representation” (Pai 2010, p.65). In the article ‘Circulating 
Reference’, Latour explains the ways that the scientific practice utilizes the diagram as a representation tool 
to control its object of study (Latour 1999). He joins a field trip to Amazon forest with the scientists whose aim 
is to find out whether the forest is advancing over savanna or it is retreating. Latour is not one of these 
scientists, in fact he is the observer of the scientists in action. His aim is not to observe the forest-savanna 
transition but rather to study the dynamics of the scientific practice. Throughout his observations the role of 
the diagram significantly stands out as the representation of the object of study in the scientific process. He 
states that “if a picture is worth a thousand words, a map, […]; it does not resemble anything. For Latour, “it 
does more than resemble. It takes the place of the original situation” (Latour 1999, 67). Without the pre-
constructed map of the forest, it is not possible for scientists to handle the enormous scale and complexity of 
the forest. 
 
According to Latour, the diagram is a constructed invention which allows discovery of unseen through 
conversion of the world into signs (Latour 2010, 67). The diagram is constructed by the scientists by 
transferring concrete world onto geometrical forms through marking and tracing. It is invented by the scientists, 
it would have never appeared without their efforts. It is a tool for discovery because it reveals what is not seen 
but known. Latour adds, “the diagram not only redistributes the temporal flux and inverts the hierarchical order 
of space, it reveals to us features that previously were invisible even though they were literally under the feet 
of our pedologists” (Latour 2010, 65). What enables such discovery is the abstract construction of the original 
situation through conversion of the concrete matter into geometrical forms by reducing complex networks into 
signs which is then compressed and marked on the diagram. By the help of the conventional coding of 
judgements, forms, tags, and words, the scientists construct the diagram as a referential material, through 
several stages. It carries out standardized way of representation. It acts as a concrete, irrefutable, and 
referential object. Here, Latour points out another significant aspect of the diagram to verify the validity of the 
scientific findings. The world is represented on a paper. It is still physical, and it is still as concrete as the 
original situation but it is not real, rather it is the representation of real.  
 
1.2.Performative mode of the diagram in philosophy 
 
Deleuzian concept of the diagram, which is heavily influenced by Bergson and Foucault, is central 
diagrammatic concept in philosophy. Unlike the concrete, physical, representative and inscriptive 
characteristics of the diagram in sciences, Deleuzian diagram has abstract, incorporeal, generative and 
performative characteristics. The diagram does not map or represent already existing structures or networks 
but it instrumentalizes organizational relationships that yet to be realized. Deleuze argues, “an abstract 
machine itself is not physical or corporeal, and more than it is semiotic, it is diagrammatic. It operates by 
matter, not by substance, by function, not by form. The diagrammatic or abstract machine does not function 
to represent, even something real, but rather construct a real that is yet to come, a new type of reality” (Deleuze 
2005, 141). In Deleuzian concept the diagram is an abstract machine. According to him, the diagram has 
machinic characteristic to instrumentalize agencies in assemblages to generate new creations. It specifies the 
relationship between forces in virtual properties of matter, which are unrealized but still real. It operates 
through actualization of these virtual properties. The actualized form does not imitate the virtual. It is generated 
through differentiation whose rules are specified by the diagram. Thus, Deleuzian diagram operates not only 
in organizational level in which it maps the forces but also in generative level in which it machinize forces to 
actualize the virtual properties of matter.  
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Unlike the reductive concepts of the diagram, Deleuzian diagram does not need an external agency to initiate 
generation. The generative concept of the diagram acts on the intensive properties of the matter. Manuel 
DeLanda claims that, in Deleuzian philosophy of matter and form, “matter is already pregnant with 
morphogenetic capabilities, therefore capable of generating form on its own” (DeLanda 1998, 30) Matter itself 
is an active agent seeking for an order under topological transformations that allows variations of itself. 
DeLanda explains that the matter that enters into a diagram has only intensive properties in far-from-
equilibrium state. The intensive forces in virtual form are in flow, and stabilization of these forces generates 
the actual form. However, the virtual properties do not disappear, the matter still possesses them. The 
differences in intensive properties would (re)activate the morphogenetic capacities of matter, and, in the 
equilibrium state, intensive differences would cancel themselves and actualize the final form. In contrast to the 
reductive view of the diagram, which always requires an external agent or pre-determined form to become 
real, Deleuzian diagram always generates novel forms by itself. DeLanda criticizes the hylomorphic view of 
the diagram as “if the future is already given in the past, if the future is merely that modality of time where 
previously determined possibilities become realized, then true innovation is impossible” (DeLanda 1998, 30) 
The strength of the Deleuzian concept of the diagram comes from its capacity to generate genuine forms.  
 
 
2.0 THE DIAGRAM IN ARCHITECTURE 
 
It has been showed that the concept of the diagram has evolved in two entirely different, if not contrasting, 
paradigms in sciences and philosophy. While the diagram is perceived as a tool for rationalization of the 
process and control of the object of study in sciences, it operates as abstract machines to map forces and to 
generate genuine creations in philosophy. Architecture, which articulates its concepts and creations through 
rationalizations, benefits from both paradigms. According to Somol the diagram in architecture is fully 
actualized when the fundamental technique and procedure of architectural knowledge has shifted from 
drawing to diagram in the second half of the 20th century (Somol 1999, 7). Stan Allen explains the double role 
of the diagram in architecture as “although diagrams can serve an explanatory function, clarifying form, 
structure, or program to the designers, and notations map program in time and space, the primary utility of the 
diagram is as an abstract means of thinking about organization” (Allen 1998, 16). How does architecture 
manage to control these two dichotomous functions of the diagram concurrently in a single design process? 
How does architecture link the inscriptive mode with the generative mode of the diagram without colliding two 
different paradigms? In order to answer these questions, this paper studies three significant diagrammatic 
praxes to seek for insights into how the means of the diagram are actualized in architectural practices through 
theories of the diagram. Firstly, it studies diagram architecture of Sejima where, first, the diagram becomes a 
tool to organize programmatic relations and then it turns into a form to generate the plan. Secondly, it studies 
textual diagrams of Eisenman, which is conceived as both a generative device and a form of representation. 
Lastly, it investigates material diagrams of Spuybroek whose generative characteristic is fully actualized 
through material experiments.  
 
2.1. Analytical Diagram 
The modern concept of the diagram has become prominent in the architectural practice since the twentieth 
century, because, as Stan Allen says, “diagrams are architecture’s best means to engage the complexity of 
real” (Allen 1998, 17). It has been prominently an analytical visual tool for architects to specify relationship 
between activity and form, and to organize the distribution of architectural program. The diagram enables 
architecture to represent form and function in an abstract way. Antony Vidler claims that this aspect of the 
diagram placed the concept of the diagram in a privileged position in the development of modern architecture 
since it responds at once to “the aesthetics of Rationalism and the authority of Functionalism” (Vidler 2000, 
9). Pai argues that “in modern architecture, the diagram has become form, and form has become a diagram” 
(Pai 2010, 74). Pai’s statement recalls Toyo Ito’s description of ‘diagram architecture’, which is an architecture 
that minimizes “the conversion of a diagram, one which describes how a multitude of functional conditions 
must be read in spatial terms, into an actual structure” (Ito 1996, 19). He calls Kazuyo Sejima’s architecture 
as a diagram architecture in which “a building is ultimately the equivalent of the diagram of the space used to 
abstractedly describe the mundane activities presupposed by the structure” (Ito 1996, 18). Sejima brings a 
unique and simple approach to conversion from diagrammatic stage into architectural stage. For her, the 
diagram gradually transforms into an architectural plan. She produces spaces and spatial relations at the 
abstraction level of the diagram. The diagram inscribes architectural form as a necessary outcome of the 
requirements of the programme. 
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Figure 2: Kazuyo Sejima’s diagrams for Platform II House; (a, b) spatial diagrams of the programmatic components. 
Source: (Images retraced by the author. Original drawings adapted from: “Conversation with Kazuyo Sejima”. El Croquis, 
vol. 77. Madrid: EL Croquis, 1996, Image 4, p. 11) 
 
In the conversation with Koji Taki, Sejima defines her design as a continuous process of discovery focused 
on two stages. In the first stage of the design, she determines the external elements of the project such as 
demands of the client, condition of the plot, and program. At this stage, she uses diagram as a mere tool to 
represent the relationships between external elements in abstract geometrical forms. In the second stage of 
the design, while she continues discovering different relationships between the elements, she visualizes the 
planning as well (Taki 1996, 6). Sejima produces the first schemes of the plan at these early stages. In the 
following stages, the structure takes its final form under the influence of the other external factors, which are 
beyond her control (Taki 1996, 6). In Sejima’s architecture, the diagram becomes a translator between function 
and architectural plan. Ito summarizes Sejima’s design process as “she arranges the functional conditions 
which the building is expected to hold, in a final diagram of space, then she immediately converts that scheme 
into reality” (Ito 1996, 20). He argues that Sejima’s planning bases merely on the diagram of the space (Ito 
1996, 20). As in the example of the design of Platform II house, Sejima’s diagram of the spatial configuration 
of the programmatic elements reflects the deconstructivist expression of the final form of the building (Fig. 2). 
However, Sejima claims, the initial drawing is never actually converted into the structure in the same form as 
it appears on paper due to the specifications (Taki 1996, 7). The design is initiated by the diagram and then 
modified by other external factors. In Sejima’s architecture, the diagram plays a representational role that 
inscribes its own form into an architectural form. Like the scientific approaches to the diagram, for Sejima, the 
diagram, first, performs as a tool to control the relationship between design elements, and then it turns into a 
physical entity composed of geometrical forms that inscribes the architectural form of the plan. The generative 
mode of the diagram remains unutilized for Sejima. The building is translated from its function plan through 
the conversion of diagrammatic form into architectural form.  
 
2.2. Textual Diagram 
While Sejima approaches to diagram as a mere inscriptive tool, Eisenman approaches to the diagram from 
both sides as a form of representation and a generative device. In his seminal essay “Diagram: An Original 
Scene of Writing”, Eisenman influenced by Derrida studies the diagram in relation to text. For him, the diagram 
is capable of tracing and writing, hence it can be traced and read in architecture (Eisenman 1999). The 
Diagram becomes textual and performs as analytical and generative device in architecture. While forming his 
theory, he focuses on the moment when a scheme becomes a diagram and thus more than mere geometry. 
Unlike the formal resemblance between Sejima’s diagram and architecture, Eisenman argues that “there is 
not necessarily a one-to-one correspondence between the diagram and the resultant form” (Eisenman 1999, 
28). The diagram acts as an intermediary in the process of generation of an architecture. The diagram as a 
generator is not visible in the final form. He defines his approach to the diagram, “as a generative device in a 
process of design, the diagram is also a form of representation. But unlike traditional forms of representation, 
the diagram as a generator is a mediation between a palpable object, a real building, and what can be called 
architecture’s interiority” (Eisenman 1999, 27). 
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Figure 3: Eisenman’s diagrams for Staten Island Institute for arts and Sciences; (a, b, c, d) transformation of grid layers. 
Source: (Eisenman Architects, New York, 1997-2001. Adapted from: http://www.eisenmanarchitects.com/staten-island.html 
(accessed March 29, 2018).) 
 
Eisenman’s theory of the diagram is heavily influenced by Deleuze as well as Derrida. Even though Derrida 
did not produce a significant work on the diagram, Eisenman interprets his texts on the mystical writing pad to 
form his own theory of the diagram. Eisenman asserts that the diagram performs in a similar manner with the 
mystical writing pad, which consists of multiple levels that allow infinite possibilities to write and re-write on the 
top surface while it keeps the previous traces on the bottom layer. Like the mystical writing pad, according to 
Eisenman, “the architectural diagram can be conceived of as a series of surfaces or layers which are both 
constantly regenerated and at the same time capable of retaining multiple series of traces” (Eisenman 1999, 
33). Therefore, the forces can be traced in relation from one layer to another in the diagram like superimposed 
maps as in the example of Eisenman’s Staten Island diagrams (Fig. 3). The conversion from diagrammatic 
stage to architectural stage is a question for Eisenman as well. Like Sejima’s diagrams, his concept of the 
diagram does not have agency to generate architectural form either. According to Eisenman, in order to 
actualize the generative agency of the diagram, “an external condition is required in the process, something 
that will introduce a generative or transformative agent as a final layer in the diagrammatic strata” (Eisenman 
1999, 35). The external agent, such as the specific site, the program or the history, can be conceived as 
another layer of a transparent pattern or screen, which blurs and reveals what has already been traced on the 
bottom layers. Thus, “the diagram does not generate in or of itself” (Eisenman 1999, 35). The diagram 
performs as an agency that proliferate a generative and transformative capacity of the design process.  
 
2.3. Material Diagram  
 
Lars Spuybroek criticizes Eisenman for seeing “the diagrammatic capacity of architecture too much as 
something linguistic, i.e. as metaphysical” (Spuybroek 2010, 280). He argues that in Eisenman’s architecture 
the real has already happened and has always been consumed after the architecture processes it through 
language and presents its view to the users. Users only re-experience what has already foreseen in the 
diagram (Spuybroek 2010, 280). As opposed to textual conception of the diagram, Spuybroek advocated his 
generative view of the diagram for being more sensed and felt rather than read. He positions the diagram 
between “the-world-imagined and the-world-experienced” (Spuybroek 2010, 279). Spuybroek fully actualizes 
the generative capacity of the diagram through his material experiments. His philosophical view is heavily 
influenced by Deleuzian diagram, and his architectural practice is influenced by Frei Otto’s material 
experiments. As Deleuzian philosophy suggests, Spuybroek’s diagrams gain machinic properties to actualize 
the virtual forms through material experiments in which the matter is seen as active agents loaded with 
morphogenetic capacities. Otto’s material experiments on light structures resonate with Spuybroek’s material 
diagrams, which “produce form and structure during reconfiguration. They operate on extensities, and relate 
the action in space to the perception of space and the construction of space” (Spuybroek 2010, 276). In 
material diagram, as Kwinter explains, “the virtual is related to the actual, not by transposition - a becoming 
real - but by transformation through integration, organization, and coordination. The actual does not resemble 
the virtual; its rule is rather one of difference, innovation, or creation.” (Kwinter 1998, 61). Unlike reductive 
theories of the diagram which always require an external body for creation, the material diagram operates on 
morphogenetic capacity of the matter through intensity differences. Spuybroek explains this abstract process, 
in which the intensity differences cease into an organizational singularity while generating actual structures, 
in two phases: convergence and divergence. Convergence is “a movement of virtualization, in which 
information is gathered, selected, graphed, or mapped and then organized into a virtual machine. A movement 
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towards quality, order, and organization” and divergence is “a movement of actualization, in which the 
organizational diagram germinates and becomes formative. A movement towards quantity, matter and 
structure.” (Spuybroek 2010, 273)  

         
 
Figure 4: Spuybroek’s material diagrams for World Trade Center; (a) wool thread machine out of the water, (b) digital 
model of the wool threads, (c) digital model of the thickened wool threads, and (d) digital mass model of the tower. Source: 
(NOX, Lars Spuybroek with Chris Seung-Woo Yoo and Kris Mun, New York, 2001. Adapted from: Lars Spuybroek, NOX: 
Machining Architecture, New York: Thames & Hudson, 2004, p. 261) 
 
The question of how the convergence phase is connected with the divergence phase becomes the main focus 
of Spuybroek’s material diagrams. They achieve such connection by setting up both phases as empirical 
machines whose procedures are regulated by organizational rules. Spuybroek lists four stages of machining 
in design: first stage is “to select a system and create a configuration for the machine based on this selection”, 
the second one is “to mobilize the elements and relations in that system”, the third one is where we need “a 
phase of consolidation to finally make the system” and the final stage results in “an architectural morphology” 
(Spuybroek 2010, 274). As in the example of Spuybroek’s wet string tower diagram, which is inspired by Otto’s 
wool thread diagrams, the strings in the configuration get mobilized by intensive and extensive forces when 
they are dipped in the water. When the configuration is transferred outside of the liquid medium, the forces 
acting on and in the strings, settles in and produces the final form (Fig. 4). As Kwinter points out, actualization 
inflects, combines, and separates elements and leaves nothing untransformed (Kwinter 1998, 23). For 
Spuybroek, the diagram as a whole is a system of relations in which if one relation changes, the rest changes 
as well. Spuybroek’s material diagrams can be understood as “a continuous unfolding, a progressive 
differentiation, a gradual increase in information as object takes on form and grows” (Spuybroek 2010, 272). 
Therefore, Spuybroek offers a concept of diagram whose generative capacity comes from/within the material. 
Unlike the active role of architect in the diagram concepts of Sejima and Eisenman, architect plays a passive 
role in the generative process of material diagrams. Architect sets the machine and leaves the form production 
to the diagram.  
 
 
CONCLUSION 
The conceptual differences between the diagram in sciences and that in philosophy sets the two ends of the 
dichotomy. At the one end, the diagram is perceived as reduction, a visual tool for representation and 
inscription; at the other end, it is conceived as proliferation, an abstract machine for generation of genuine 
creations. Because of the broad definition of the diagram which somehow holds dichotomous approaches in 
itself, the meaning and the function of the term get ambiguous for several disciplines and professions. 
Architecture as one of them has produced several concepts and theories of the diagram. Berkel and Bos 
claims that architecture today approaches to the concept of diagram from a generative view rather than a 
reductive view. “Diagrams are best known and understood as reductive machines for compression of 
information. […] But diagrams can also be used as proliferating machines. This is how architecture today 
interprets their use, thus transforming diagram’s conventional significance” (Berkel 1998, 20). This paper 
showed that even though the generative aspect of the diagram is central to architectural rhetoric, architecture 
today still benefits from both reductive and proliferative modes of the diagram. It states that the dichotomy of 
the diagram should be seen as a continuum in architecture where various in-between positions can be 
described. As Allen points out that while the reductive approaches provide the diagram an explanatory function 
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clarifying form, structure, or program to the designers, the proliferative approaches see the diagram as an 
abstract means of thinking about organizations (Allen 1998, 16). The diagram serves as both analytical and 
generative device in the design process. While for some architects the diagram becomes prominent as an 
analytical too, for some it operates more as a generative device rather than being a mere form of 
representation.  
 
The three praxes studied in this paper approach to the diagram from conceptually and philosophically different 
perspectives. They define a gradual transition from one end of the dichotomy to the other. On the one side 
closer to the scientific view of the diagram, Sejima’s design approach utilizes the diagram primarily as an 
analytical tool to organize the spatial and formal relationship between external forces, such as demands of 
the client, the site, and the program. There is a clear resemblance between the form of the diagram and the 
plan of the buildings designed by Sejima. On the other side closer to the philosophical view, the diagram is 
fully actualized as a generative device by Spuybroek through his material experiments. Unlike Sejima’s design 
processes which are orchestrated by an external agent, Spuybroek’s generative processes are actualized in 
and through the active matter by the machinic forces of the diagram. In the middle of the both view, Eisenman 
conceptualizes the diagram as a textual device, which functions as both an analytical and a generative tool. 
He sees the diagram as traces on layered transparent surfaces, on top of which there is infinite possibility to 
re-trace, re-draw and re-write. Even though, besides works of Sejima, Eisenman and Spuybroek, several other 
in-between theories and practices of the diagram can be pointed out in architecture, what makes these three 
significant is that they not only produce their own distinctive diagrammatic concepts but also become frequent 
references for diagrammatic literature. Sejima, Eisenman and Spuybroek take a certain diagrammatic position 
within the range of dichotomous modes of the diagram. This study shows that despite the certain dichotomous 
characteristics of the diagram, architecture achieved to hold concurrently both contrasting concepts of the 
diagram and utilize them for its own purpose of form generation. Therefore, it asserts that architecture sees 
the analytical and generative characteristics of the diagram as a continuum rather than a dichotomy.  
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ABSTRACT: Saudi Arabia (SA) has been giving significant attention to energy conservation since the year 
2014 due to the oil crisis and the extensive energy consumption in the building sector, particularly residential 
buildings. Buildings in Saudi Arabia occupy between 75%-79% of the total electricity consumption (Tlili 2015; 
Alrashed et al. 2012; Krarti et al. 2017). Residential buildings are responsible for 49%-52% of the total building 
consumption in the country (Tlili 2015; Alrashed et al. 2012; Krarti et al. 2017). Air conditioners and 
refrigerators consume 80% of electricity in residential buildings. This paper aims to explore the following 
questions: What are the attitudes and design practices among design teams towards energy efficiency? What 
are the existing building features under the impact of the Saudi Arabian government’s energy conservation 
policy? To be able to tackle these questions, a web-based survey on the energy efficient building design-
related attitudes and practices of design teams was conducted. The survey was administered in July and 
August 2017. We categorized the existing buildings into four timeframes upon the SA policy’s agenda: less 
than five years old (built after 2012), between six to ten years old (built between 2007 and 2012), between 
eleven to fifteen years old (built between 2002 and 2006), and over fifteen years old (built before 2002). The 
survey reached 119 participants who are design practitioners in the building construction area. The survey 
contains 18 questions divided into five categories, i.e. background information, walls, roof, exterior doors, and 
windows. The participants were asked to answer three to four questions for each building envelope 
component. The findings of the survey present the main energy efficient indicators which have been used by 
design practitioners since 2002. This study may advise on the content and format of the future energy efficient 
design guide and economical retrofitting strategies. 

KEYWORDS: Energy Efficiency, Building Envelope, Saudi Arabia, Construction Practice, Economic 
Challenges. 
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INTRODUCTION 

Buildings have always been associated with energy. Up until the energy boom in the 40s and 50s with the 
discovery of oil, buildings were more environmentally responsive (Roaf 2004; Maddex 1981). As a result of 
energy becoming more affordable than ever, architects designed buildings without serious considerations for 
energy conservation during that time (Maddex 1981). Later on, during the energy crisis, we re-discovered the 
need to wisely utilize renewable energy and achieve environmentally responsive design in buildings. Building 
regulations all over the world have been shifted towards more energy efficient buildings (Kharseh et al. 2016) 
and have influenced both new and existing buildings. This paper provides an overview of findings from a 
survey related to energy efficient building design practices in Saudi Arabia (SA). The paper is organized into 
four major sections, the first of which provides important building design contextual information regarding 
Saudi Arabia and its building regulations. Also, this section reviews the existing literature on energy 
consumption in the building sector in SA. Section two states the method used in this paper, which is mainly 
surveys and statistical analysis of survey data. The third section details the findings of the survey with some 
analyses. Furthermore, this section outlines the participants’ characteristics and what the building envelope 
properties used in the country are. The fourth and final section discusses why this paper is important now 
more than ever. It also provides key principles behind the lack of using energy efficiency in buildings as well 
as pointing out possible solutions to improve efficiency. 

1.0. BACKGROUND 

The country by its nature has limited resources and highly depends on oil as a primary resource. As a new 
nation, most of the existing building stock in SA were built in the era of cheap energy. Therefore, the energy 
efficient design standards were not employed in the buildings with exception to the relatively new 
governmental buildings. Almost all the traditional buildings, which are actually energy efficient, were 
demolished to keep pace with modern development. Despite the government awareness program and 
initiatives, which were started in 1985 and updated in 2010 to reduce energy consumption in the private sector, 
owners choose not to apply any energy efficient products in their buildings because of the higher cost of these 
products (Saudi Electricity Company 2015). Nevertheless, soon after the oil crisis in 2014, the Saudi 
government started a new strategy called Vision 2030 (Nurunnabi 2017). One of the major parts of the agenda 
is to reduce the nation’s reliance on oil. The government started enforcing and developing regulations that has 
been set in the past to increase energy efficiency in buildings (Mohammed 2014: Saudi Electricity Company 
2015: Saudi Energy Efficiency Center). Buildings in Saudi Arabia occupy between 75%-79% of the total 
electricity consumption (Tlili 2015; Alrashed et al. 2012; Krarti et al. 2017). Out of that percentage, residential 
buildings are responsible for 49%-52%, that is about two third of the total building consumption in the country 
(Tlili 2015; Alrashed et al. 2012; Krarti et al. 2017). Air conditioners and refrigerators consume 80% of 
electricity in residential buildings (Taleb et al. 2011). 

Different climates require different building techniques to achieve ideal energy performance. In SA, there 
are generally five different regions; each region is also distinguished from the rest by its unique climate, culture, 
and tradition. The climate of the western region, which is coastal land, is characterized by its hot tropical 
weather with hot-humid temperatures in summer and relatively warm conditions in winter. On the other side, 
the eastern region is hot-humid in summer, but cold in winter. Northern and southern regions generally located 
on mountains, therefore they are cool in summer and winter. Finally, the central region, which located between 
three deserts, is hot-dry in summer and cold in winter (Al-Jadeed 1994). Similarly, different types of buildings 
come with different functionalities, and therefore are important to understand the construction practices that 
have been used on all kind of buildings to achieve energy efficiency. Afterward, we must narrow down our 
focus to the residential buildings, as this sector has been shown to occupy most of the energy consumption in 
the country. In order to have a holistic approach and a better understanding of the practices that have been 
used in buildings, we should collect data about all the five regions in SA as well as all types of buildings before 
we focus our study on residential buildings. 

According to a survey done by Al-Surf (2013), 52.2% of architects and engineers, who are affiliated with 
the Saudi Council of Engineers (SCE), which consist of a variety of professions; including mechanical, 
electrical, chemical, civil, and computer engineering as well as architecture, have not heard about sustainable 
housing before. The lack of awareness among the respondents in the previous study (Al-Surf 2013) could 
explain to some extent why energy efficient techniques are not considered in the construction practice. 
However, since the previous study involved many professions that are not related to construction, we saw a 
need to conduct a study on construction practice with more focus on building envelope. Therefore, this survey 
study is proposed to reach a wider platform with a specific target at building construction professionals such 
as architects, civil engineers, and contractors who have direct and great impacts on practices of existing 
buildings. Another objective of this study is to attain the design settings and information of building envelope 
of residential buildings, which may guide us for our future study of baseline model development. 
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2.0. METHODOLOGY 

The present study employed a quantitative method to explore the following questions: What are the attitudes 
and design practices among design teams towards energy efficiency? What are the existing building features 
under the impact of the Saudi Arabia government’s energy conservation policy? To be able to tackle these 
questions a web-based survey on current as well as the previous building design attitudes and practices 
among the design teams was conducted. 

The survey was designed to collect a database about the energy efficient design-related methods and 
materials that have been used in building practices, especially about building envelope. The survey was sent 
out between July and August 2017 to the Saudi Green Building Forum group and other groups on social media 
that involve practitioners in the construction field. The total number of members from all the of groups was 
1,833, of which only 119 have participated in the survey. The participants were asked to answer the questions 
on the survey based on their own experiences with designing and constructing buildings. The survey contains 
18 questions divided into five categories, i.e. background information, walls, roofs, exterior doors, and 
windows. From the survey findings, we could establish a baseline for construction materials and methods that 
were used in existing residential buildings in SA. Additional data were gathered through different resource, to 
give context to the Saudi situation. Several sources have been used to collect additional information about 
building systems and existing typical retrofitting technology for creating building envelope. The result of this 
study may also provide insight on the content and format of future energy efficient design guide, and 
economical retrofitting strategies. 

3.0. SURVEY FINDINGS 

In this section, we analyze the data we extracted from the survey. The section is organized according to the 
online questionnaire structure which is mentioned in the previous section. 

3.1. Characteristics of participants 
The participants were asked to answer six questions about background information such as age, profession, 
experience, type of projects, region, and city. As shown in Figure 1, most participants were between the age 
of 25-34 (59%), and only 4% were 55 or older. The mean age was 35.79 (SD=7.8), and the mean year of 
professional experience is 8.97 (SD=3.84). The high number of younger participants also reveals the high 
percentage of young professionals who are currently working in the building construction area in SA. The 
same figure also shows that there is a high number of young professionals (age between 25-34) among both 
architects (72%) and civil engineers (63%). On the other hand, a significant portion of contractors (67%) are 
between the age of 35-44. While respondents of other disciplines, i.e. computer science, construction 
management, interior design, planning, electrical and mechanical engineering, and drafting, have reported to 
be between the age of 45-54. 

In regard to the profession perspective, architects form the majority (66%) of the participants in this survey 
(Figure 2). Additionally, figure 3 shows that 37% of respondents have 5 years or less experience, and 34% 
have between 6-10 years, while 14% for each categories 11-15 and >15 years of experience. These data 
reveal the lack of experience on the Saudi construction market with about 71% of respondents having 10 
years or less of experience, and only 24% having more than 10 years of experience. 

 

Figure 1. Percentage of age in respect to professions and total percentage of age. 

Architect Civil Engineer Contractor Other Total
25-34 72% 63% 17% 20% 59%
35-44 22% 25% 67% 30% 27%
45-54 2% 13% 17% 40% 10%
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     Figure 2. Profession percentage.   Figure 3. Experience percentage. 

3.2 Building envelope properties 

The first question in the building envelope component section, determines how frequently participants use 
thermal insulation, if they use any. The second question determines how they have been using the thermal 
insulation in building envelope in their practices within indicated years. We categorized building ages into four 
periods: five years old or less (built after 2012), between six to ten years old (built between 2007 and 2012), 
between eleven to fifteen years old (built between 2002 and 2006), and over fifteen years old (built before 
2002). Finally, the participants had the option to input values that they have used in their projects. 

The answers related to the wall insulation usage in all types of building projects are shown in Figure 4. It 
shows a clear trend that wall thermal insulations have been increasingly adopted in practices in the last 15 
years. However, a dramatic change has happened in the past five years. This significant increase in wall 
insulation usage could be due to the economic challenge that the country has been facing since 2014, which 
encouraged people to be aware of the importance of using such products and techniques to cut energy costs. 
On the other side, the responses of the wall thermal insulation usage before 2012 also reveal that practitioners 
in the building construction area in SA were way behind with the governmental energy policy timetable, which 
was initially developed in 1985 and updated in 2010 (Saudi Electricity Company 2015). It is also worth 
mentioning that, even though there is great increase of wall thermal insulation adoption in practices in last five 
years, there is still a high percentage (25%) in practitioners who have not accepted the implementation of 
thermal insulations into walls in their practices. 

With respect to the residential building projects, out of the 28 participants who work in residential projects, 
only one participant used wall insulation on buildings that were built between 11-15 years. Even though the 
number of participants using wall insulation in residential buildings has dramatically increased, still over a third 
of the participants say they never use wall insulation. Among all types of buildings, the residential buildings 
have a higher number of energy consumption, yet the number using wall insulation is way less than the rest 
of building types. This will result of wasting energy and thus burden the economy. From these findings, we 
may conclude that it was common for buildings that are between 11 to 15 years old to have almost no wall 
insulation in residential buildings. 

 
Figure 1. Thermal insulation in walls. 
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With regards to window types in buildings that have been built for over fifteen years, single-pane window 
usage occupies 60%, forming the majority. On the other hand, double-pane window usage contributes just 
40% of the total number on that category (Figure 5). As we move forward, the results in the figure show that 
between 6-15 years ago the number of participants who used double-pane windows are equal to the number 
of participants who used single-pane windows. Correspondingly, in the residential building category, most of 
the responses were in favor of double-pane windows for the past five years, however, for older buildings, it is 
clear that the significant number of participants used single-pane windows (Figure 5). The trend of utilizing 
double-pane in the past five years will be further explained in the discussion section of this paper. 

 
Figure 2. Thermal insulation in windows.  

About two-thirds of participants have reported neither always nor sometime using thermal insulation in 
roofs since 2012 (figure 6). On the other hand, the number of participants who never use insulation in roofs 
has been drastically decreased from two-thirds before 2002 to only one-third in the past five years. Therefore, 
the results show a clear trend in utilizing thermal insulation in roofs for all building types. In residential buildings, 
however, there is a slight improvement in roofs insulation usage (figure 6). The previously mentioned figure 
reveals that the vast majority of participants have never utilized roofs insulation before the year of 2002. 
However, the number has decreased by 50% from 2002 to 2006, then jumped to 75% from 2007 to 2011, and 
eventually went down to 62% after 2012. This fluctuated pattern will be discussed further later in this paper. 
The data provide a convincing evidence against the usage of thermal insulation in exterior doors. A cursory 
glance at figure7 reveals that there is a slight increase of thermal insulation usage in exterior doors for all 
building types beside residential buildings. Yet, the majority of participants never utilized any kind of insulation. 
On the other hand, the result in residential buildings category show no strong evidence of insulation usage in 
exterior doors. 
 

 

     Figure 3. Thermal insulation in roofs. 
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           Figure 4. Thermal insulation in exterior doors. 

To conclude this section, there is a significant difference of thermal insulation usage in buildings of all 
kinds. In regard of commercial and governmental buildings, the results reveal that thermal insulation has 
always been used and steadily improving in these kinds of building types. However, while there is growth in 
the number of practitioners who use thermal insulation in residential buildings, the number remains statistically 
insignificant. We can safely draw from the findings that the common ordinary residential buildings that were 
built before 2002 have no proper thermal insulation in walls, roofs, doors, and to some extent windows. This 
result provides a strong evidence that buildings falling into the residential category require a critical 
improvement in their envelope to reach a high level of energy efficiency.  

4.0. DISCUSSION 

In this section, we will identify the key factors behind the lack of energy efficiency techniques used in buildings. 
We will also discuss why this energy efficient design-related survey is important now more than ever. Lastly, 
we will point out some potential strategies and future works to improve energy efficiency in buildings.  

4.1. Discussing survey findings 

The number of contractors and other disciplines in the field of construction before 2002 and up to 2006 is 
higher than architects and civil engineers. Oppositely, architects and civil engineers form the majority of young 
professionals since 2007. The result yields a positive correlation between the increased number of architects 
and civil engineers on one side, and the increase of thermal insulation usage on another. A further 
investigation on the correlation between the trend of insulation usage and the trend of architect practitioners 
rate is needed in the future as there is still not enough evidence. 

Even though the first edition of Saudi building code was published in 2007 (Saudi Building Code 2007), 
the growth rate in thermal insulation usage between 2007 and 2011, particularly for windows and roofs, has 
been relatively low comparing it to the growth rate of previous years. However, thermal insulation usage has 
been drastically increasing since 2012. There are two explanations for this gap. First the Saudi building code 
has not been formally enacted yet, thus practitioners have no obligation to apply the codes to their design. So, 
there is a need to enforce the Saudi building code as it will eventually help make more energy efficient 
buildings. The second explanation would involve economic factors; in the light of the economic resurgence, 
which took place between 2007 and 2011, the consumption in private sector has peaked (Bahgat 2012; 
Nurunnabi 2017). As a result, many buildings have been erected at this time with less than expected use of 
insulation. Good economic status makes people care less about energy consumption as it becomes 
affordable, thus they ignore using thermal insulation to lower their utility bills. Therefore, this may indicate that 
a negative correlation is possibly existing between economic growth and thermal insulation usage in buildings, 
particularly in the residential sector. 

It has been observed in the findings section that commercial and government buildings have relatively 
better thermal insulation than residential buildings. These buildings, as opposed to residential buildings, 
usually involve higher construction standards, especially in windows. The cost of double-pane windows and 
the lack of awareness and informative data on the importance of utilizing high energy-efficient windows, are 
the main reasons why people in Saudi Arabia choose so-called affordability over efficiency. Furthermore, with 
the affordable cost of electricity bills, many decide to overlook the advantage of using energy-efficient windows 
as they normally cost much more than single-pane windows, which becomes a burden on buildings’ owners, 
and investors. 
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The previously mentioned reasoning applies to walls and roofs, which also are consistently ignored by 
most of practitioners. Doors have received even less attention; they usually are not thought of as a critical 
building component in energy consumption; however, exterior doors are frequently used more than any other 
envelope components. Its mechanism demonstrates a high level of heat transfer in and out the building which 
causes a significant impact on energy conservation. In addition, the government, in the form of the Saudi 
Electricity Company (SEC), does not promote the importance of thermal insulation application in exterior 
doors. As shown in the SEC booklet for thermal insulation requirements, we can see that door insulation has 
been completely ignored in both existing and new buildings (Saudi Electricity Company 2015). Investigating 
the impact and potential benefits of using thermal insulation in residential exterior doors is thus also needed. 

To conclude this section, the survey method is one of the most common methods used in developing 
baseline models for energy consumption (Attia et al. 2012). Usually a survey is applied to estimate the energy 
usage in many countries. In Saudi Arabia, there is a need to introduce a prototypical model studies that 
represent most of the country’s building stock, especially with the increasing difficulties in optimizing energy 
efficiency in residential buildings. It is challenging to introduce a prototypical reference for residential buildings 
without understanding the current construction method used in terms of thermal insulation. Fortunately, we 
know for a fact that the majority, if not all buildings, especially residential ones, are built in reinforced concrete. 
However, there is no available data that reveals the methods and materials used in thermal insulation of the 
existing buildings. The result of this study is preliminary; however, it could be employed to lay some 
fundamental understandings for the next prototypical model development. 

 

4.2. Importance 

In this section, we will turn our attention to explain the importance of timing to conduct this study on energy 
efficient design-related surveys. Saudi Arabia is facing an energy crisis due to a combination of different 
factors, such as booming population, challenging economy, and water scarcity (Bahgat 2012). As a result of 
the energy crisis, the Saudi government has started to raise the cost of energy, i.e. electricity and gasoline, 
starting from the first day of the year of 2018 (Mohammed 2017; Saudi Press Agency 2017). On top of that, 
the government has also started enforcing 5% of value-added tax (VAT) for the first time in the country’s 
history, thus many experts anticipate an apparent increase in the cost of living. Gasoline jumped by % and 
is projected to continue rising by 80% each year until the year of 2020. Similarly, electricity was increased by 
260%. Saudis have been long accustomed to low energy prices, now that they have a drastic increase in the 
cost of living in general and energy cost in particular, it became challenging for them to acclimate to the new 
situation. This challenge will motivate Saudis to learn more about what methods are available to conserve 
energy in buildings and associated cost savings. 
 

Sometimes, while it is the best option, consulting experts to study the insulation’s condition in buildings 
costs a lot and seems an undesirable option with the challenging living cost. The result of this paper could be 
used as a baseline for current insulation usage status in buildings. This baseline could be used to show what 
kind of insulation has been used or not in the majority of buildings, just by looking at its age. This will help the 
government of Saudi Arabia as well as the people to know what they need to add or upgrade in their buildings 
in order to reach a higher energy efficiency standard. On the broader context, this paper could be used to help 
the government to determine how much energy is wasted and the burden to the country’s economy, from 
there, they will be able to make a decision on how to mitigate this issue. Correspondingly, in a smaller context 
this paper will help owners to determine whether they need to add or upgrade any insulation with no or 
minimum consultation. For example, most of the buildings older than fifteen years lack insulation in walls. 
Knowing that, owners could apply complete thermal insulation coverage on all the outside surfaces of exterior 
walls, which helps inclosing the thermal bridging. 

4.3. Suggestion 

There is a potential to save energy through implementing some of the retrofitting measures. It has been proven 
that energy efficiency could be achieved through retrofitting existing buildings, specifically with upgrading 
components to meet the highest, yet economically viable, standards of energy efficiency. However, energy-
efficient retrofitting is not common yet in Saudi Arabia (Kharseh et al. 2016), this might be because of two 
main reasons: First, there is a shortage in awareness about sustainable design in communities. Second, the 
lack of available information to the public on how much energy saving can be achieved by retrofitting 
technologies in a specific project. Studies have shown that upgrading existing buildings to current energy 
efficiency standards in SA could effectively reduce building loads (Al Surf et al. 2013). Energy efficiency 
upgrades do not only save building operational energy, but also save the cost associated with constructing 
new buildings. With the high rate of existing buildings and increased energy costs, it is important that the 
government of SA start to work extensively on promoting energy efficient retrofitting strategies for residential 
as well as commercial buildings. 
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CONCLUSION 

As mentioned earlier in this paper, Saudi Arabia has been giving significant attention to energy conservation 
due to the extensive energy consumption in the building sector, particularly residential buildings. The result of 
the survey could prove that most of the existing residential buildings in the country do not have appropriate 
thermal insulations of building envelopes nor implemented according to the energy efficiency standards. From 
the conventional view, demolishing and then reconstruct a building used to be deemed as an easy and 
financially feasible strategy for building owners, however, after the increase in energy cost as well as living 
cost this is anticipated to be changed. Nevertheless, all energy saving analyses need a comprehensive 
process of building feature study, technology selection, and energy prediction or simulation upon an in-depth 
data collection of the current building conditions and user characteristics. However, there is no such framework 
available aiming at quantitative analysis on the pros and cons of architectural and technological features in 
Saudi Arabia. There was also a need to conduct a comprehensive study that shows current construction 
practices that have been used in the past years. 
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COUNTRY UNIVERSITY / SCHOOL / FACULTY / INSTITUTION FOCUS AREAS OF RESEARCH 
Belgium KU Leuven, Faculty of Architecture Architecture, Interior Architecture, Urban Design, 

Landscape
Belgium KU Leuven, Faculty of Engineering Science Architecture, Urban Design, Planning

Czech Republic Czech Technical University in Prague - Faculty of 
Architecture

Architecture, Urban Design, Planning, Product 
Design, History of Architecture and Monument 
Conservation,Architecture, Building and Technology

Czech Republic Brno University of Technology, Faculty of Architecture Architecture; Urban Design; Planning

Denmark The Royal Danish Academy of Fine Arts. Schools of 
Architecture, Design and Conservation (KADK)

Architecture, Interior Architecture, Urban Design, 
Planning, Landscape, Product Design, Design, 
Conservation

Denmark Aarhus School of Architecture Architecture, Urban Design, Planning, Landscape
France Ecole Nationale Supérieure d'Architecture de Bretagne 

(ENSAB)
(no 3rd cycle course)

Hungary University of Pécs Faculty of Engineering and Information 
Technology (PTE MIK) School of Architecture

Architecture, Interior Architecture, Urban Design, 
Planning,Heritage protection, Building Energetics

Italy Politecnico di Milano Preservation of the Architectural Heritage: Culture 
and Practice; Diagnostics of Materials and 
Structures and Rehabilitation of Historic Buildings; 
Methods and Themes of Historical Research; 
Construction History;Historical Territory and Cultural 
Landscapes

Italy University of Ferrara, Department of Architecture Architecture, urban design, planning, product 
design, landscape

Liechtenstein University of Liechtenstein, Institute of Architecture and 
Planning

Architecture, urban design

Lithuania Vilnus Gediminas Technical University, Faculty of 
Architecture

Architecture, urban design, product design, 
landscape

Netherlands Delft University of Technology,Faculty of Architecture and 
the Built Environment

The Architectural Project and its Foundations, 
Computation & Performance, Design & History, 
Geo-information Technology & Governance, Green 
Building Innovation, Housing in a changing society, 
Innovations in Management Built Environment, 
Urban and Regional Studies, Urbanism

Poland Cracow University of Technology / Faculty of Architecture architecture, urban design, planning, landscape
Portugal Faculdade de Arquitetura da Universidade de Lisboa Architecture, Urban Design, Planning, Product 

Design

Portugal Faculty of Architecture / University of Porto Architecture; Urban design; Planning; Product 
Design

Slovakia Slovak University of Technology, Faculty of Architecture Architecture, interior architecture, urban design, 
product design

Slovakia Faculty of Architecture, Slovak University of Technology, 
Bratislava, Slovakia

Architecture interior architecture, urban design, 
product design, monument and cultural 
preservation

Slovenia University of Ljubljana, Faculty of Architecture Architecture, interior architecture, urban design, 
digital design, architectural technology

Spain Universitat Politècnica de València Architecture; Urban design; Planning; Landscape; 
History, Theory, Heritage; Graphic Expression in 
Architecture; Building Engineering

Switzerland Ecole Polytechnique Fédérale de Lausanne - EPFL Architecture, Urban Design, Planning, Landscape
Turkey

Department of Architecture
Architecture; History & Theory of Architecture; 
historic preservation; project and construction 
management; building physics; building 
construction

Turkey 
Sciences / Architecture Department 

Architecture
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Expanding Study Abroad in a Global Context: 
Nexus Abroad

David M. Breiner
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La Ville du Bien-Être Collectif: A Prototype 
Sustainable Community for Disadvantaged 
Caribbean Regions

Robert Holton
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Building Simulation Tools and High Performance Design
Yun Kyu Yi

UIUC, United States of America

It is usually to observe a new type of computational tools were utilized by architects and students. Especially, 
building performance simulation tools are more easily accessible to users.

More architecture schools are giving courses in the area of computational design courses. One of the new course 
related environmental design is the class offering computational building simulation tool as a methodology to 
measure their design’s quantitative performance. However, it is not clear how this tools helped users. This paper is 
to understand computational tools impact on current design.

To understand how user changed their design process by computational tools. This paper conducted the survey 
before and after they take a class on using modeling and simulating building performance tools.

The graduate level course is monitored for the experiment. The class consisted with diverse background 
undergraduate in architecture and engineering. Three domain tools were introduced to the students; they are 

use simulation tools to redesign the building.

By comparing these two design proposals with the survey to students, this paper like to discuss observation of 
various relation about students background, simulation tools, and there understanding of high-performance design.

Strategies with respect to Climate Zones
Homeira Mirhosseini, Ute Poerschke

Department of Architecture, Penn State University, United States of America

environment. In the United States and other developed countries, the amount of energy consumed by buildings for 
mechanical air conditioning is steadily growing. Reducing building energy use and improving indoor air quality by 
increasing passive cooling mechanisms seems to be an appropriate solution for achieving sustainability.

Passive cooling is an effective approach for building design that focuses on improving indoor thermal comfort with 
low or zero energy consumption. Using the energy sources from the natural environment combined with designing 

reduction. There are several passive cooling strategies that can be incorporated into the design of a building for 

using the physical processes of air movement such as buoyancy, gravity, and wind, and of subtracting/adding 

combined to different technologies.

This paper tries to systematize natural ventilation strategies with a focus on factors like air movement behavior, 
causality of natural ventilation strategies, techniques used in each strategy, time of use, and the climate in which 
the strategies are operative. The outcome is a comprehensive tool summarizing all natural ventilation strategies 
and their characteristics to allow for easy selection of appropriate strategies in diverse climates during the design 
process.
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Feasibility Study of High Performance Shipping Container Schools in 

Laura Lee Battaglia, Jeehwan Lee
Hampton University, United States of America

There is a need for durable, low-cost and sustainable school facilities around the globe, especially in developing 
nations. Recycled shipping containers are potential solutions to this need due to their materiality, portability, and 

compared to traditional school construction methods. In addition to research on the physical and tangible outcomes 
of shipping container classrooms, rigorous study of how cultural values and norms may affect the success of this 

Architectural Research: An interdisciplinary team of students and professionals are tasked to explore the technical 
and programmatic feasibility of modifying a single unit as well as studying the implications of expansion. This 
research begins with prototype development of a modular classroom for not only spatial layout but also students’ 
comfort and energy performance. A prototype of a modular classroom focuses on sustainability in passive heating 
and cooling, natural ventilation, daylight performance, and renewable energy generation, providing students with an 
ideal learning environment.

As a preliminary study for prototype development, this research employs a mixed-use research method including 

generation using energy simulation software. Depending on several control variables such as container orientation, 

HOBO sensors in and around shipping containers.

Planning Research: The same interdisciplinary team is simultaneously tasked with understanding the cultural and 
social impacts of global design. Questions that will be addressed include: how to achieve community engagement 

around the globe through a learning management system and central data servers is one aspect that may be studied 
as one solution to addressing educational needs.

Jing Tian
University of Cincinnati, United States of America

At present, Modern library plays an important role as work, study and meeting spaces. Although scholarship on how 
the indoor environment in academic library affects students’ behavior abound, most of these studies are restricted 

in library by using mixed methods, combining the data analysis and qualitative methods. The focus will be to assess 
behavior, not as the activity type but rather as the time spent by students in academic library. Based on the regression 
analysis between the environmental factor variables and the time spent variable, noise will be shown to be an 

including temperature, relatively humidity and illumination, won’t affect students’ time- stay. Evidently, this paper will 
show that the design of libraries should focus on creating a quiet environment to prolong the students’ learning time. 
Thus, the library will be more effective as a learning space. It is hoped that this article will be a reference for the 
designers who are interested in the environment design of academic library.
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the Academic Design Studio

Virginia Tech, United States of America

The academic design studio is traditionally an open-plan environment. This studio typology contributes to effective 
collaboration, learning, visual connection, as well as disruption. Our goal is to study the effects on how student 
behavior, learning, and productivity, can positively change with the design and implementation of a responsive 
acoustic surface.

The open-plan academic studio culture is built on inherent verbal communication from both professors and students. 

distracting work environment. Empirical evidence suggests that noise disturbances effect productivity, speech 
intelligibility, and overall well-being. Additionally, studies show that exposure to noise generated within the building 
can lead to reduced concentration and mental arithmetic performance, and increased distraction due to reduced 
speech privacy.

Our research begins with the question of whether or not the academic design studio can contextually and 

perform, from information gathering, to self-driving cars. Algorithmic approaches to informed and autonomous 

these principals can lead to better scenarios in the design studio typology.

The aim of our work is to focus on how to optimize the studio for academic performance. By responding to their 
immediate interior environment, self-regulating surfaces have the ability to increase student performance and overall 
well-being. To contextualize interior elements that can become autonomous systems, we use computational analysis 

Our responsive surface seeks to reduce fatigue and distraction in the academic design studio by controlling 

mitigate disruptions in the design studio.
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Adil Sharag-Eldin, Samata Shrestha
Kent State University, United States of America

in the various urban canyons, levels of ground coverage by vegetation, asphalt, or concrete pavings. This paper 
focuses on comparing the different anthropogenic and natural environmental taits on heat stress at the pedestrian 

Envi-MET, a three-dimensional non-hydrostatic simulation program was used to model the buildings-air-vegetation-
ground-water interactions along the transect. The outcomes of the simulations runs were further transformed using 

meteorological data such as air and radiant temperatures, wind speed, and water vapor pressure together with 

area. During the peak hour, there was a noticeable difference in the air temperatures estimated at the urban tracts. 
These variations of peak temperature can be attributed to the general anthropogenic and natural features dominant 
in each tract. On the other hand, the difference in the diurnal UHI among the census blocks along the transect was 

In conclusion, the paper emphasizes that through studying the heat stress predicted at the pedestrian levels we may 
be able to identify the impact of anthropogenic and natural elements in each tract.
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Quick Construction Cost Estimate Tuned to Architectural Quality

Mark Clayton

By using a quick cost estimating method attuned to the quality of various building system, Architectural Quality Cost 

achieving sustainable designs at the conceptual and schematic stages of architectural design.

Architectural Quality Cost Estimating drives the estimate from simple Gross Building Area. It makes use of widely 
available data for cost of basic building systems to achieve a cost estimate that is sensitive to architectural design 
while being fast and easy to apply. The breakdown is aligned with the assemblies estimating top-level categories 
published by R.S. Means. Given a building type and its typical cost per square foot of area, the cost of categories of 
substructure, shell, interiors, services, and sitework is apportioned as a percentage of total cost. A weighting factor 

Average, Premium, and Super-premium. The construction cost is then summed from these categories and special 
assemblies and site work added. The method accounts for increased construction cost of green construction, 

design decisions, these added cost items also add value by reducing operating cost, increasing tenant rents and 

of tenant space, energy consumption, lighting adequacy, and visual assessment, AQCE can enable a student to gain 
awareness of economic factors and trade-offs.

Analysis of sensitivity and accuracy is being conducted with reference to Means square foot estimating, Means 
assemblies, and Means item estimating. These other estimating methods require a level of detail that is invariable 
overwhelming to architecture students, but can lead to acceptable accuracy. The goal in the comparison is not 

stages of architectural design. The standard of validation is that the method will produce a “steerable” estimate that 
guides the student designer in the right direction when making design decisions.

As the cost estimate can easily be driven from quantities produced by a conceptual massing model in a CAD or BIM 
authoring software system, the method is well-adapted to aiding in cost control at the very early stages of design, 
the typical topic of academic design studios. It may also be useful as a design criterion in optimization algorithms 

need a “back-of-the-envelope” method to gain a construction cost estimate that is sensitive to architectural quality 
factors. As such, it may be a crucial contribution to achieving a powerful method for “triple bottom line” analysis in 
support of sustainable development.
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Kinshasa (Democratic Republic of Congo)

Development is impossible without the realization of basic infrastructure and the construction of a quality habitat. 

and demographic expansion with, as consequence, the development of a suburban area in which the habitat quality 
is a critical problem.

high cost for most households, the concrete brick architecture is almost the only present in Kinshasa. Earth bricks 

which they consider to be more aesthetic and stronger. In addition, the lack of masons trained to build with other 
types of materials complicates the implementation of another construction method in the region. This is a challenge 

have participated in providing solutions to that challenge. The brickyard tries to diversify its products by offering 

dimensions of the manufactured CEB have been adapted to be closer to those of concrete bricks. After a period of 

This work will show how we manage to generate interest among the local population about the use of earth brick 

learning, especially a child with special needs. However, there is a considerable absence of research pertaining to 

learning experiences of these specialized populations to inform future design of special education environments.
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Construct Cultures
Richard Harold Cottrell

Visual designers and artists in various forms of media capitalize on a shared understanding of international culture to 

these designers imbue their imagined cultures with elements of real history, communicating fundamentals of the 

typologies use a ‘pop history’ understanding of these historical precedents to illustrate similar attributes: an exotic 
air, a comprehension of the natural environment, and a feeling of timeless elegance. By grasping how designers in 
entertainment exploit this ‘pop history’ understanding, possibilities surrounding user interaction, comprehension, and 
expression within virtual worlds become clear.

Islamic Cairo is one area that truly captures the essence of Cairo during the Islamic dynasties. It still preserve 
its sense of place and identity with the bewildering fabric it is composed of and the confusing labyrinths that one 

Khan Trust for Culture launched a proposal for a spacious park at the heart of Islamic Cairo, which acts as a lung 

restoring, preserving, and promoting the Egyptian culture. It will analyze and evaluate the performance of the Azhar 

surroundings and blended with them, and whether it succeeded in a mission to bridge the gap between the different 

design elements and landscape and an assessment of the social and special attributes of this place.
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Abdulwahab Alalyani
Massachusetts College of Art and Design, United States of America

How could the architect deal with the invisible border between the sacred and secular zone in Mecca? Is there any 

The city of Mecca is the center and a symbol of Islam in the hearts of Muslims around the world because it is linked to 
the three holy pillars of Islam. The holy book, the Quran, was revealed to Muhammad in Mecca. Allah’s holy house, 

identify this land and to build clear pillars for his divine purpose.

Mecca is characterized by mountains of different heights that surround the central region, and this is why the prophet 

observances that should take place within the sacred borders. The border effects the cultural aspects that separate 
the Muslim and non-Muslim, and even the Muslims have some requirements in order to pass into this holy area. 

Muslims in this area.

The border is visible and invisible. The visible pillars are distributed on the edge of the city’s entrances. There are 

invisible border is located between these pillars only recently shown on the map. According to the Islamic sources, 
the pillars were made by the Prophet Ibrahim with the angel Gabriel In different places by divine command. However, 

not clear where the boundary is between the pillars. In addition, there are some towns, or homes that extend across 

borders. According to the Quran and Hadith, the good deeds and charity have done within the sacred space count 
for more than that done in secular space.

I propose the design of a religious/cultural building, part of which lies within the sacred boundaries and another part 

line.
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Holism and Harmony in Chinese Architectural Education

Our planet confronts a plethora of dramatic challenges moving forward, with few as threatening as implications 
of environmental degradation. As industrial progress generates wealth and raises living standards it concurrently 

machinery, with architects as primary players in escalating urbanity and glaring culprits in environmental decay. 
However, given central roles of design in shaping cities and creating buildings, there are outstanding opportunities 

to move in alternative directions.

The authors have previously cooperated to develop new models for delivering architectural education China. This 
award-winning work, focused on international partnership and innovation in pedagogy, provided the framework for 

from Architecture, Planning and Landscape Architecture with deeper understanding of ways in which design can 
serve to lessen crises, reduce impacts and act in restorative ways. Overarching goals were to have students work 
in an interdisciplinary collaborative manner to develop awareness of environmental sensitivity, instill values around 
positive interventions, and design a center for sustainability at Guangzhou University that embodies the power/
potential for positive change.

workshop, led by educators from Canada and China, aimed at heightening understanding of sustainability. Using 
the potent term Zhengti, the workshop included precedent investigation, case studies and literature research to 
uncover emerging technologies and reveal best practices concerning responsible design. Process/product ingenuity 

The authors, in light of China’s growing awareness and increasing leadership in environmental matters, placed this 
charged topic at the workshop’s heart.

The research, embedded within critical pedagogy of a high-energy design workshop, considered sustainability in 

physical dimensions of sustainability are understood in China, there has historically been less emphasis placed 
on other qualities including social, cultural and spiritual aspects of environmental responsibility. Pedagogically the 

aspirations, serving to build awareness, knowledge and skills in design students with long-term enhanced quality of 
life front of mind.



Session title

384

Poster Abstracts

Preservation Alliance of Greater Philadelphia

universities departed on a radically bottom-up approach to community advocacy. The aim to bring together three 

display and dream about possible futures of their shared community. Challenged with leaving preconceptions behind, 
breaking stereotypes, making as-yet unknown friends, while proposing solutions for seemingly insurmountable 

gardens, bus stops, and the realities and responsibilities of being a ‘good neighbor’ are the bonds that link a 
community together.

Students and community members came together to organize themselves based on a disarmingly simple approach 

neighborhood?”

their shared vision of their community to the Philadelphia Housing Authority.

This paper seeks to demonstrate a model of community advocacy through engaging student and community groups 
through acts of altruistic design and neighborly citizenship to create new avenues for advocacy and community 
building.
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the Spice Industry
Shamaly Hazel Alexander

Howard University, United States of America

Developing nations such as the Caribbean country of Grenada have been heavily dependent on agriculture for 
centuries not only for food but also as an economic stimulus. Grenada has been especially reliant on the success of 
their world-renowned spice production which has become a part of the national identity. However due to an increase 
in higher education, young locals are seeking alternative careers outside of agriculture. Therefore interest in the 
Spice industry has been on a steady decline.

assist in nation building and strengthening Grenada’s cultural identity on a global scale.

Grenada’s rural parish of St. David, which has a rich agricultural history, was chosen as the area of study for this 

thriving social and agricultural zone. This master plan includes the adaptation of an old sugar mill into a rum factory, 

“Building transcends physical and functional requirements by fusing with a place, by gathering the meaning of a 
situation. Architecture does not so much intrude on a landscape as it serves to explain it” - Steven Holl

experiential rooting of the architecture. This is done by framing landscapes, providing symbolic views through the 
building, capturing panoramic scenes and creating moments which anchor the facility to the site. Inspiration is 

circumstantial human conditions such as street orientation, spice production and research and development. The 

views.

Also, the cyclical nature of spice making is symbolic and manifests itself into the aesthetic and volumetric treatment 
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Brian Robert Sinclair

relationships between aboriginals and colonizers. Only recently have steps been taken to illuminate conditions 

Commission navigated uncharted waters in its endeavor to identify/understand complex issues, and to point in 

and having been conferred numerous Aboriginal names.

The present research focuses on an innovative, inventive and bold design studio conducted in concert with Aboriginal 

of Comprehensive Studio, in an accredited school of Architecture, the research examined pedagogical dimensions 

support group intent on exploring a new home that would welcome both indigenous and non-indigenous populations 
into a place of dialog, sharing and reconciliation. Advisors included players within the Aboriginal community including 

residential school survivors, spiritual teachings by Elders, open discussion in sharing circles, and feedback on 

place, feeling energy of nature and critically ‘listening to the land’.

potent vehicles to foster conversation, understanding and healing. The studio offers opportunities for challenging 
conventions, charting new waters, and most critically to examine tough topics in safe, open, intriguing ways. Methods 

collaboration with Aboriginal communities research catalyzed pedagogy that permitted students to see through 
the eyes of another. Cultural sensitivity, awareness and empathy prove essential as design for one population is 

shared discovery, humble acceptance and openness to new ways to seeing, thinking and acting.
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Craig Steven Griffen
Thomas Jefferson University, United States of America

To achieve measurable success with integrating sustainable energy systems into buildings will require application 
on a sizeable scale. In terms of construction volume single-family suburban developer housing starts account for a 
huge percentage of construction, recently averaging around a million per year, and single-family homes consume 

with little to no regard to orientation to sun and wind and most architects appear uninterested in becoming involved 
with the ‘lost cause’ of suburban housing design. But a million passive house starts a year could have profound 

of climate change and its potentially catastrophic impact, can architects ethically continue to ignore the suburbs 

and suburban developers both seem uninterested in incorporating sustainable energy strategies at the scale of the 

house and subdivision designs.

Research reveals surprisingly few passive single-family housing communities, and none on a vast scale. Passive 

considers the biggest obstacles to passive developer housing then tests these ideas through potential design solutions 

produced two main questions; how do we apply passive energy strategies to the pre-manufactured suburban house 
and how do we make passive houses marketable in a well-established industry?

The Challenge to Making Developer Houses Passive - Current developer housing is designed with little to no relation 

the street regardless of cardinal direction. How can we adapt these non-directional houses to maximize natural 

• Orienting Towards the Sun

• Bringing Daylight to the Core

• Creating a Super-Insulated and Sealed Envelope

sell. The typical developer house is primarily concerned with presenting a nostalgic image of house as “home” 
because that is what their clients want, but most architects are not interested in reproducing repetitive, historical 

the following issues:

• Conveying an Authentic Image of “Home”

• Making Passive Construction Cost Effective

• Avoiding Repetitive Communities and Houses
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Martha Bohm
University at Buffalo, United States of America

students. Some have linked study abroad to student intellectual or cognitive development and academic success, 

opportunities and spiritual growth. Some have examined students’ perceptions of their impacts or effectiveness. 

documented, there is less written about the impact of study abroad on host communities. Small but positive economic 
impact has been seen in host communities from study abroad programs, but there are some potential tensions 

host communities may be questionable or short-lived. This study makes a unique contribution by investigating the 

students, but also on host community members.

of various scales, including scenario planning, master planning, building design, and installation construction. 

This paper describes impacts on professional and lifestyle decisions assessed through a questionnaire-based cross-
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Prix, during recent critiques at SCI-Arc, expressed the widespread attempts to discover what is ‘next’ as a desire 

as wrong turns in the discipline including a return to science and a return to formalism, collectively employed with 

we build. Static conceptions through enhanced digital capacities have evolved our understandings of the world as 
dynamic interconnected webs and our built environment has responded. Acceptance of this response, as with the 
relationship with early modernists and the societal issues of their time, aligns with the consensus of global thinking 
of dynamic interconnections as both cause and solution to the global crisis for the human species of climate change. 

interconnections.

of connections folded within connections. It is argued that these new conceptions of reality, even if not able to be 

the human sensorium, contemporary theories of science and philosophy, postulating new connections between the 
living and inert, bring new ontological and epistemological possibilities for questioning corporeal concepts of matter 

making multidimensional conceptualizations for examining the multiplicities of agencies blending together to create 
a particular identity. Rosalind Krauss’s response to Colin Rowe’s analysis becomes newly instructive: “The reality of 
deep space is constantly opposed to the inference of shallow, and by means of the resultant tension, reading after 

cognitive differentiation.”
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Drexel University, United States of America

Integral Living Researchis a novel and collaborative design research method that melds the disciplines of architecture, 

in human-centered design research that focuses almost exclusively on advocacy and urban living space, the overall 
goal of Integral Living Research is to help transform such urban space when it fails to promote optimal living for 
underserved families. Improved health and living spaces for underserved communities is a proven area of urgency in 

urban house, the discoveries will be deployed to develop a “case study house,” both virtual and actual, that tests 
some of Integral Living Research’s innovative methods to improve the health of families. Including a “hard-science” 
technological and transdisciplinary design approach to green or biophilic materials. This team has developed a novel 
approach to optimizing interior space for health and advocacy for those in need of such spaces. The work includes 
both technological advancement and the exploration and documentation of current advocacy in service to the needs 
of urban families.

Overall, this research suggests that such a “case study house” will become an innovative example of how the human-
centered design method can drastically improve the health outcomes of urban dwellers. This work is also anchored 
in the scholarship of teaching and learning through the mentorship of beginning designers and researchers in the 
developing technology and advocacy processes of Integral Living Research. This paper will document and discuss 
the design research, trans-disciplinary design and human-centered research thinking involved in creating healthy 
urban interior living environments. The work discussed will examine the urban house and living as a structured 

care, all architecture is advocacy and housing is the nexus of these pressing issues.

genetic-code-zip-code-and-housing-code-all-affect-health-and-equality/



Session title

391

Poster Abstracts

Madlen Simon
University of Maryland, United States of America

study example of public engagement architecture in the social setting of a contested space where an automotive 

connecting space, property, and value. Higher density development has already begun in Midtown, largely focused 
on student-oriented residential and retail uses. Recent development includes residential slabs rising along the west 
side of Baltimore Avenue in the form of a wall dividing community and university. The Paint Branch river further 
reinforces the town/gown separation. The Partnership challenged the master planning team to envision a future for 
the Midtown District that would connect community to campus, while offering attractive opportunities for developers 

The multi-disciplinary team grounded place-making in research methods of their respective disciplines. Designers 
gain empathy for users by immersing themselves in the design space, observing, and interacting. They perform 
context analysis, identifying key site factors and combining the different variables to discover meaning and 
opportunity. Real Estate Developers conduct market analyses to study demographics, income, employment, socio-

charrette led to a schematic design proposal suggesting long-term vision at the scale of the district and near-term 
vision for the creation of a neighborhood with a sense of place to catalyze future development.

residents and remakes an automobile strip into a healthy, walkable community This master planning study serves as 
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Hameda Yousef Janahi

An increasing body of evidence suggests that some of the contemporary forms of the physical environment have 

the built environment on the inhabitants’ wellbeing in the residential context. The paper reviews recent literature 

The effect of the built environment on the physical and psychological wellbeing is well investigated. However, there 
is limited research on the relationship between the residential built environment and social wellbeing, as measured 
by social integration and cohesion which suggests the need for more exploration, particularly in the context of the 
Middle-East.. This research will be focusing on the cultural context of the Middle East and in particularly on Qatar, 
for where there is a dearth of research that investigates the above relationship between wellbeing and the built 
environment. The lack of understanding results in a disconnection between the local communities’ socio-cultural 
needs and actual design and supply of housing.

The relationship between housing and wellbeing is complex and multidimensional. Moreover, behavioural, biological, 
cultural, social, physical and political factors are considered, as variables that affect the relationship between 
wellbeing and the residential built environment. In considering the relationship between physical environments 
and users, various theories and concepts were found to overlap with wellbeing research, such as quality of life, 
happiness, life satisfaction and sustainability. This paper, through an in depth literature review, aims to distinguish 

them. A review of previous methods and indicators were used to measure and evaluate wellbeing and the quality 
of residential built environment, organised to help architects and planners to analyse the impact of their designs on 
the wellbeing of people.

Bibliography
Hameda Janahi is an architect who was awarded a Master’s degree in Architectural Design from University College 

at developing a comprehensive understanding of domestic transformation through an in-depth investigation of the 
impact of the contemporary spatial arrangements on the inhabitants in Qatar. 
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Hitchcock was characterized by lack of ornament, and large expanses of glass permitted by structural advances that 
rendered the load-bearing wall obsolete. Arguments for modernism, before Johnson and Hitchcock aestheticized 
the movement, were buttressed by a stance against excess in the face of needs prompted by population gain and 

discipline, post-modernists saw limits in the discipline’s ability to solve social and environmental problems, focusing 
on the communicative function of architecture. After the ebb of post-modernism, a new modernism has emerged 
drawing on imagery of early modernism. There is less concern with structural honesty, and expression of structure, 
yet still a heavy emphasis on glass. Despite the emergent green-building movement, glass is commonly used with 

addressed with frits or coatings, while the latter issues when addressed, are typically mediated with interior shades.

banal, evidence of a technocratic, as opposed to human orientation. This paper relates social science research 
to shortcomings of modern architects when addressing human comfort, both physical and psychological. Visual 

modernism has deeply impacted architectural culture. The focus of this study is a house designed by Louis Kahn 

through implementing an innovative widow wall system that mediated light, privacy, ventilation and thermal comfort 

sliding panels that control light and views at perimeter study carrels in Kahn’s Exeter Library, one of his later works. 

devices and their impact on building performance.
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practices
Alexandra Staub

Penn State University, United States of America

In the face of pressures of an increasingly de-regulated capitalism that emphasizes “wins” above all else, is it 
possible for the architectural profession to mount an independent effort to promote an ethical stance in the design 
and construction of our built environment?

professional organization, the International Union of Architects, provides only academic opportunity for critique, while 

increasingly work internationally in countries with poor human rights records, the lack of overarching legal and ethical 
guidance has resulted in controversies such as the razing of historical housing structures and displacing of residents 

in which the staff bedroom is windowless. As clients demand with impunity, the architectural profession has turned 
to the client’s satisfaction and their own artistic and business opportunities, with general ethical concerns seemingly 
swept by the wayside in the quest for “memorable” architecture; or, as Patrik Schumacher rationalizes, “the supposed 

This paper examines ethical ideals as they relate to architecture, and systematically maps them into a network of 

critiques of the continuing patriarchal decision-making process in architecture as outlined by authors as varied 
as Dolores Hayden and Barbara Hooper to the empowerment of people to access and freely use attractive and 
functional spaces , this paper presents a systematic framework of ethical demands as well as illuminating examples 
where architects have successfully taken an ethical stand. In doing so, this paper contributes to the question of the 
“architect’s responsibility” and an understanding of ethical practices in the profession.
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Wood Waste through a Didactic Garden
Leonard Yui

and non-humans. These concepts challenge the current centralized and automated industrial waste practices as 

“Meditation Pavillion” by Duchesneau and Allard share how pallets are also part of expressing a sophisticated and 
complex architectural language if appropriately arranged and situated. However, amongst the ubiquity of reused 
pallet designs, there are few examples of its direct non-human ecological use in the urban landscape.

Pallets are now indispensable to industry, they are the rafts and barges of land-based transport infrastructures that 

ignores broader ecological applications and bypasses more meaningful transactions back to wilder systems.

pallets and thereby valuing the extension of material decay. Secondly, the pallets are deliberately reconsidered for 
their ecological values beyond carbon storage, embodied energy, or nutritional values. The ecological functions as 
observed by forest scientist reveal processes such as water retention, places for perching, soil retention, shelter 

activities of the garden.

Materials, as compared to topics of energy and nutrients, are more entrenched in cultural subtleties that challenge 

to easily transform our direct experience, while its waste is often passed off to automated infrastructures because 

Such should be a requirement for all borrowed materials.
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