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Abstract 

The world is in an environmental crisis.  Architects 
have the duty to save the natural environment through 
responsible and site sensitive design work. Through 
the ideals derived from regional, ecological, and 
cultural ties, Ecological Functionalism guides an 
architect to design a building that responds directly to 
the environment in which it is placed. To explore this, 
the author traveled to Australia during 2016 to 
interview internationally recognized architect Glenn 
Murcutt and to analyze his projects. This paper is a 
case study of the Fredericks-White House. A close 
examination and comparison of collected information 
will demonstrate how Ecological Functionalism can 
help reduce the emissions that are destroying our 
environment. 
 
Introduction 

According to the Environmental and Energy Study 
Institute and the United States Green Building 
Council, residential and commercial buildings produce 
2236 million metric tons of CO2, or 39% of total United 
States CO2 emissions every year.1 Over the next 25 
years, CO2 emissions from buildings are projected to 
grow faster than any other sector, with emissions from 
commercial buildings projected to grow the fastest—
1.8% per year through 2030.2 If these emissions are 
not reduced, scientists estimate the emissions of CO2 
will raise global temperatures by 2.5ºF to 10ºF this 
century.3 These emissions come from the combustion 
of fossil fuels to provide heating, cooling, lighting and 
to power appliances and electrical equipment in 
buildings. 
 
Architects have become accustomed to designing 
without consideration to the natural environment. 
Ecological Functionalism practiced by Glenn Murcutt 
is one architectural approach to reduce the damage 
humans cause to the natural environment by 
connecting buildings and occupants to their site. 

Through the ideals derived from regional, ecological, 
and cultural ties, Ecological Functionalism guides an 
architect to design a building that responds directly to 
the environment in which it is placed. Working in 
concert with the environment, buildings can reduce 
the need for fossil fuels to heat and cool a building.  
 
Research Questions 

To explore this architectural ideal, the Fredericks-
White House by Glenn Murcutt is the focus of this 
study. This house is an excellent example of 
Ecological Functionalism because of its relationship to 
the natural environment and its low energy 
consumption. The following questions will be 
answered about the Fredericks-White House:  
 (1) How does the building perform in the 
 natural environment?  
 (2) Does the building perform as it is 
 designed?  
 (3) How does Murcutt define sustainability?  
 (4) Is the resident happy living in their 
 Murcutt designed home?  
 (5) How much energy is used annually in the 
 home?  
From these answers, a conclusion can be gathered 
as to how buildings of this type can contribute to a 
healthier environment. These questions will be 
answered through an analysis of a series of drawings, 
diagrams, interviews, on-site experiences, and data 
collected from the site.  
 
Ecological Functionalism 
 
Ecological Functionalism is a term created by Juhani 
Pallasmaa and was first discussed at the 1991 Alvar 
Aalto Symposium in Jyväskylä, Finland. The ideology 
comes from the idea that present architecture will not 
survive in the “ecological imperative” 21st century if it 
is solely derived from a modern metaphorical 
functionalism, but rather a real operative functionalism 
that takes root in the cultural and regional soil. 4 This 
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architecture needs to be primitive in a way that it 
meets the most basic of human needs while 
mediating the relationship that the built work has with 
the systems of the natural surround. This form of 
architecture is often directly related to the work of 
Australian architect, Glenn Murcutt. 5 
 
Glenn Murcutt 
 
Glenn Murcutt is Australia’s most recognized 
architect, and unlike other notable architects his 
projects remain small and intimate in scale. His works 
are neither luxurious nor ordinary, but instead create 
a style that is unique to him. Of more than 500 
projects to date, a majority are small residences. 
Murcutt enjoys this scale because it provides him with 
“many more opportunities for experimentation”. 6 He 
keeps a relatively low profile, employing no staff, 
using no email or website, and working as a sole 
practitioner. His client base is limited to people who 
want buildings that are environmentally sensitive, but 
also provide a sense of seclusion in a building that 
pleases all senses. As Murcutt states, “I am trying to 
produce what I call minimal buildings, but buildings 
that respond to their environment”. 7 This ideology is 
what led him to be the laureate of the 2002 Pritzker 
Architecture Prize, as well as 25 additional Australian 
and international architecture awards. He resides in 
his home/studio in Sydney, Australia with his wife and 
frequent collaborator, Wendy Lewin. Some of his 
most notable projects include the Arthur & Yvonne 
Boyd Education Centre, the Fredericks-White House, 
the Magney House and the Marie Short House.  
 
Travel Scholarship to Australia, My Experience 
 
During July of 2016, I traveled to New South Wales, 
Australia on a traveling research scholarship. This 
scholarship was funded by Briar Jones, AIA, a native 
Starkville architect and lecturer at the School of 
Architecture at Mississippi State University. During my 
two-week journey throughout the eastern coast of 
Australia, I interviewed Glenn Murcutt at his 
home/studio in Sydney, studied Murcutt’s Archives at 
the State Library of New South Wales and visited four 
of his projects. While visiting the projects, I 
interviewed the owners (who were all the original 
clients except for the Carter House), photographed 
the buildings and site, and recorded environmental 
data with HOBO Data Loggers. The projects I visited 

include the Arthur & Yvonne Boyd Education Centre 
in Riversdale, the Magney House in Bingie Point, the 
Carter House in Kangaloon, and ended with a visit to 
the Fredericks-White House in Jamberoo.  
 
The Fredericks-White House 
 

 
Fig. 1. Southern Façade of the Fredericks-White House. 8 

 
The Fredericks-White House is located on the 
Southeastern coast of New South Wales in the city of 
Jamberoo. The house is surrounded by the Australian 
rainforest and is sited with an escarpment to the south 
and long distance views of the valley towards the 
north. The original building, which was designed for 
the Fredericks in October of 1981, consisted of one 
freestanding long house with a woodshed on the 
eastern end (see figure 1). The house was built 
around an existing fireplace from a 1940s farmhouse. 
It was later extended for the current owners between 
2001-2004 to accommodate more space.  
 
The building, which is only 5 meters wide (16.4 feet) 
and 30 meters (98.4 feet) in length, is described by 
Murcutt as a “staggered double pavilion with curved 
pitched corrugated metal roofs” and built with timber 
construction. The pavilions are located in the 
east/west axis, with the living spaces facing the north. 
The building is entirely made of timber: Coastal 
Ironbark (Eucalyptus paniculata) for structure; 
Western Red Cedar (Toona ciliata) for cladding; Pine 
for interior paneling; and timber floors with a cork 
layer on top for insulation. The quality of workmanship 
won the builder a national prize. 9 
 
The Fredericks-White House embodies traditional 
Murcutt qualities. The northern façade employs a 
‘triple skin’ envelope, consisting of floor-to-ceiling 
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glazing (raising to 4.3 meters, 14.1 feet, which include 
the roof lights), a series of external metal retractable 
blinds that tilt to allow adjustment during different 
times of the day and year, and insect screens. While 
the northern façade is made up of a series of glazing 
and blinds, the southern façade is a solid wall with 
small clerestories in the wet rooms to let natural light 
in while allowing for ventilation.  
 
The 200 square meter (2152 square feet) floor plan 
(see figure 2) places the two bedrooms at opposing 
ends with a series of rooms laid off of the main 
circulation path that runs along the northern façade 
between them. The glazing on the northern façade 
and the roof lights further signifies the fluidity of the 
interior spaces.  
 
When the Whites commissioned the additions in 2001 
(completed in 2004), the repetitive structural bays 
allowed for ease of extension. During this phase, 
Murcutt added an open screened verandah, which 
acts as a connection between the two sides of the 
sloping site (see figure 2 & 3). According to some, it 
further reiterates the many platforms of living: the 
drive, the house, the yard, the gardens, and the 
valley. 12 This verandah also serves as a threshold 
between the two wings of the house, another main 

entrance, and a communal gathering space. 
 

 
Fig. 3. Open Air Verandah of the Fredericks-White House. 11 

 
Methodology 
 
The interview of R. White, the client and current 
owner, took place on July 11, 2016. During the same 
visit, data was collected, the house was 
photographed, and information pertaining to the use 
of Ecological Functionalism was recorded. The 
information gathered on this day will be used in the 
remainder of the study, demonstrating Ecological 
Functionalism creates a building with a narrower 
carbon footprint than most. Although the data 
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Fig. 2. Fredericks-White Floor Plan with Data Logger Locations. 10 
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represents a small amount of time, utility bill costs 
provided by the owner, and site climatic data provided 
by the Australian Bureau of Meteorology, support this 
study.  
 

 
Fig. 4. Fredericks-White House Sun Angle Diagrams. 13 
 
To begin this analysis, climate data from the 
Australian Bureau of Meteorology was collected and 
applied to the building (see figure 4). This allowed for 
a basic understanding of how the building works 
within the environment and provides a basis for the 
rest of the paper. 
 
According to the Köppen Climate Classification 
System, Jamberoo falls within the Oceanic climate 
type of Cfb. This type of climate is characterized by 
temperate weather with heavy coastal influences.14 
The particular site is located approximately 500 

meters (1640.42 ft) above sea level, and is sited in 
the bank of an escarpment protecting it from the cold 
south-west winter winds off Mount Kosciusko. The 
site has a temperate climate and is composed of 
volcanic & granite soils. 15 
 
According to the Australian Bureau of Meteorology, 
the site has a mean temperature of roughly 17° C (62° 
F) in the winter months and roughly 24° C (75°F) in 
the summer months (see figure 5). With these 
temperatures, the site receives on average during the 
year 14.6 MJ m-2 of sun exposure. This statistic 
fluctuates throughout the year due to changing 
seasons, but allows for an abundance of natural light 
for the building. The site also receives a fair amount 
of rainfall due to its particular climate. The area on 
average receives 116 mm (4.59 inches) on an annual 
basis. 16 
 

 
Fig. 5. Jamberoo Annual Temperature & Relative Humidity 

 
The author examined the relationship the owner has 
with her dwelling, and the level of pleasure she has 
receives from it.  
 
During the one-hour interview, many topics were 
discussed, but only the pertinent topics are included. 
The following quotes came from the current owner, 
and have not been modified. When asked how 
pleased she was with her home, White says that she 
loves her home, and the “wooden ceilings, floors, and 
walls make it feel very warm and welcoming.” In 
addition to the stylistic views, she says her favorite 
part of the entire house is how she can “control the 
amount of light and sun [that enters the house] by 
using the external metal blinds.” 
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White says that there is not anything she would 
change today; however they did make “significant 
changes after living in it for seven years.” These 
changes mainly include the addition of the open-air 
verandah Murcutt had imagined for the first clients. It 
not constructed until the renovations in 2004 executed 
by Murcutt.  
 
After discussing the aesthetics of the house, the 
interview focused on its environmental performance. 
White revealed she loves how well it performs within 
its environment. She does not have air conditioning 
and it is not a problem. She uses a wood combustion 
stove for heat, and on the occasional cold winter night 
(roughly 8 days a years) she has to use an electric 
radiator.  
 
Naturally this performance has a great effect on utility 
costs. The owner must pay for electricity, but her 
water comes from a natural local source. There is no 
natural gas in the home. The owner provided the 
utility costs for the purpose of this paper. The cost 
includes cooking, lights, external blind system, and 
water heating. Also note that the bills were given in 
quarterly installments over an 18-month period (see 
figure 6). On average, the owner pays about 112 AUD 
monthly, which is equivalent to 83.52 USD. In 
comparison, this is roughly 40 AUD cheaper than the 
average New South Wales utility bill, 17 and about 50 
USD cheaper than the average South Central United 
States utility bill. 18 
 
Research/Analysis 
 
From the interview with the owner, evidence is 
beginning to surface to prove that these principles are 
working. As the interview took place, the data loggers 
were collecting data every minute throughout the 
property.  
 
The data loggers collected data in three categories: 
 (1) Temperature 
 (2) Relative Humidity  
 (3) Light Levels 
This information was collected on a sixty-minute 
interval from 3:08 PM to 3:55 PM on July 11, 2016. 

 
Fig. 6. Utility costs over an 18-Month Period. 

 
The data loggers were placed in 3 locations 
(reference data logger location to figure 3), those 
locations are:  
 (1) Exterior  
 (2) Verandah 
 (3) Interior Dining Room  
 
These specific locations were chosen because they 
would provide a wide range of data between the three 
spaces. The exterior data logger was placed on the 
dining table on the northern lawn overlooking the 
gardens. This data logger was placed to create a 
constant to compare the natural light, temperature, 
and relative humidity of the interior environments to. 
The verandah data logger was placed on the dining 
table under both roof lights, and in close proximity to 
the sliding glass doors. This was the interior space 
that provided the most natural light. The verandah 
also allowed for the maximum amount of natural 
ventilation, so it was important to collect temperature 
and relative humidity data here.  The interior dining 
room data logger was placed near the southern 
interior wall, far from the northern glazing and roof 
lights. This was to ensure data was collected from a 
location with low amounts of natural light. This space 
also didn’t have any natural ventilation, so it would 
provide a base data level for all interiors. 
 
The temperature and relative humidity data are shown 
in figure 7. This chart overlays the relative humidity 
and temperature data collected at the three data 
logger locations.  The exterior temperature and 
relative humidity data will serve as a basis to compare 
the interior environment to.  
 
During my short period at the site, the exterior 
temperature dropped from 72°F to 61°F, roughly 11°F 
over the one-hour period. This drop is a significant 
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Fig. 7. Data Logger Chart for Temp. & Relative Humidity.19 
 
change, but is directly related to the sun setting 
towards the end of the data collection period.  
 
Even though the temperature outside dropped 
drastically, both interior environments only dropped 
about 3°F. This created an average indoor 
temperature of roughly 66°F, just shy of room 
temperature. While most people in the United States 
may say this is a cold interior environment, it directly 
relates to the Australian ideology that Murcutt stated 
in our interview. He says that, “we are use to not 
being over heated, remember that is how we work. 
We are people of layers”. 20 So this constant interior 
temperature is the average for what Australians would 
expect to live in.  
 
This information is suggesting that the principles 
applied are working. Since the entire house is of 
timber construction, the house itself is storing energy 
throughout the day. So when the temperature drops 
outside, the energy that was stored in the timber 
regulates the interior climate.  

 
 
The light levels that were recorded on site are shown 
in figure 8. This data was collected from 3:08 pm to 
3:55 pm. towards the end of the data collection the 
sun began to set. During the time at the site, there 
was severe cloud coverage, so these numbers reflect 
a lower amount of light unlike many other days in the 
area.  
 
From the chart, the data is compared to the 
Illuminating Engineering Society of North America 
(IESNA) benchmark levels for residential interior 
spaces. Even with the severe cloud coverage, and 
low sunlight levels, both the verandah (2) and interior 
living room (3) (reference data logger location to 
figure 2) surpass the given benchmarks for 
conversation and general lighting. However they do 
not meet the general task lighting. It can be assumed 
however if this data was collected earlier in the day, 
or a day with clear skies, both spaces would meet the 
general task lighting benchmark as well.  
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 Fig. 8. Data Logger Chart for Interior Illumination Levels. 21 

 
Because of the high amounts of natural illumination, it 
directly correlates with the low utility costs, and 
minimal energy usage. The amount of natural light is 
represented for a majority of the spaces, which 
proves the homeowner or occupant can suspend the 
usage of artificial lighting during the day when the sun 
provides natural light. It is understood the owner must 
artificially illuminate their space in the evening.  
 
Both sets of data verify the author’s preconceptions 
before venturing to the site. These comparisons 
directly relate back to the low energy the dwelling 
consumes, the reason for its low utility costs. If 
Ecological Functionalism proves its worth in this 
study, why couldn’t it be applied to our built 
environment in the United States? 
 
 
 

 
 
Conclusion 
 
Upon analysis of the data collected and the 
suggestions that these two simple Ecological 
Functionalist principles work on the Frederick’s-White 
house, the question becomes why architects in the 
United States are not responding in the same way? 
The consideration of maximum natural illumination, or 
the simple idea of a thermal mass could reduce the 
energy use (which would correlate with the carbon 
footprint) by a significant amount.  
 
If reducing your carbon footprint to save our planet is 
not enough reason to do so, then look at the 
economical savings. These simple principles are 
saving this homeowner 480 AUD (600 USD) on an 
annual basis. This savings is just for a 2000 sq.ft. 
house. If these principles were applied to a 50,000 sq. 
ft. building, a client would be looking at saving roughly 
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1,500 USD on a monthly basis, and 18,000 USD on 
an annual basis. 
 
The answer to our environmental problems are 
directly linked back to the built environment. Through 
this case study, proof is surfacing that these simple 
Ecological Functionalist principles work. The next step 
is for practicing and upcoming architects to implement 
them. As Murcutt says, “[sustainability] should be no 
different than to getting the water into your house, or 
getting light in a house. You should not have to think 
about it; you should be aware of it and work with it. It 
should NEVER be a separate discipline…it is an 
aspect of design”. 22 

 
Next Steps 
 
When traveling through Australia, I collected the same 
amount of data as shown in this paper at all locations 
that were visited. In addition to that data, and another 
trip back to Australia during summer to collect 
additional data, I would like to create a series of case 
studies similar to this on those projects and others.  

Murcutt’s work and Ecological Functionalist principles 
are items that should not be overlooked. I hope  
that through this and future studies, I can educate 
architects and my peers on what it is to be a 
responsible designer – one that takes root in the 
cultural and regional soil of their projects. 
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