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INTRODUCTION

There are many recent examples of architects 
working to improve the quality of affordable, sin-
gle-family housing in the United States. Numerous 
architecture schools are now designing and build-
ing single family homes. Several design initiatives 
in response to the housing crisis resulting from 
Hurricane Katrina highlighted architects’ efforts to 
improve the quality of single family housing along 
the Gulf Coast. A number of design competitions 
have helped to focus architects’ attentions on im-
proving the quality and performance of affordable 
housing. So it was noteworthy that architects were 
absent from the list of “local and national communi-
ty development and design professionals” invited to 
speak at an affordable housing workshop recently 
hosted at my university. The workshop focused on 
owner-occupied, single family housing. How could 
architects be omitted from an event organized to 
“discuss trends, innovative approaches, best prac-
tices, and challenges in affordable and attainable 
housing” in light of the recent, sometimes highly 
publicized contributions of our practices in this area 
of work? The possibility that this particular omis-
sion was an exception was quickly dispelled as the 
result of reviewing publicity materials for similar, 
recent events across the country. This suggests 
that architects have yet to convince many within 
the affordable housing community of the value of 
their disciplinary contribution. In the United States, 
architecture has generally conceded to other disci-
plines the issue of affordable, single-family housing 
thus situating it in a world, perhaps parallel, but 
apart from architecture. Now as architects strive to 
positively affect affordable, single-family housing, it 

is our responsibility to make our relevance evident 
within this parallel world. This may be achieved 
through greater realization of the research poten-
tial of design. The benefit to architects is that they 
could more effectively and broadly contribute to im-
provements in the quality of affordable, single fam-
ily housing. The omission of architects at events 
such as the affordable housing workshop at my uni-
versity might then become as noteworthy to other 
disciplines engaged with providing affordable hous-
ing as it currently is to architects.

A SOCIO-ECONOMIC PROBLEM

Architecture has traditionally operated on a cultur-
al field while the matter of affordable housing has 
been an economic problem or opportunity. This fun-
damental difference made it easy for architecture to 
leave affordable housing to the labor of other dis-
ciplines. At United States universities, even those 
with architecture programs, it is common to find 
Housing Studies situated within academic units such 
as Public Administration, Urban Planning, Finance, 
or Family and Consumer Sciences. While there are 
instances during the 20th century when architects 
worked to address affordable single-family housing, 
their housing proposals were generally components 
of utopian visions. In the United States the broad, 
socio-economic impact of such proposals on provid-
ing low to moderate income housing has been lim-
ited even though rightfully celebrated for architec-
tural achievements. One is reminded, for example, 
of Frank Lloyd Wright’s Usonian houses designed to 
be affordable for moderate income home-owners. 
To Wright, like Thomas Jefferson before him, home 
(i.e. land) ownership exemplified the political cul-
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ture of the Republic. It was not merely a matter of 
economics and finances.

The basis for the housing workshop hosted by my 
university was that “creating opportunities for home 
ownership is one way this country can stabilize our 
economy.” Perhaps architects were not participants 
because they can do little to affect the macro-econ-
omy to which they themselves are highly subjected. 
However architects can, through design, affect the 
affordability of housing. What appears to be chal-
lenging for architects, however, is the achievement 
of affordability. When affordable house projects are 
published, little data is provided beyond photo-
graphs, a design drawing or two, and the occasional 
list or general description of major systems, mate-
rials, and products. While informative, such pub-
lications neither individually nor collectively reveal 
disciplinary knowledge on the subject. Knowledge 
remains personal or proprietary. Greater specificity 
about a body of projects would support the build-
ing of a disciplinary knowledge from which general 
design strategies and further innovations could be 
developed. This would permit the profession of ar-
chitecture to more effectively improve the quality of 
owner-occupied affordable housing and would pro-
vide empirical data in support of design strategies 
and decisions likely to contribute to innovation. To 
change the status quo, architects must act with the 
gravity of a profession. We must make it evident 
that proposed changes resulting from design would 
result in qualitative improvements without adverse-
ly affecting financial affordability.

TARGETING AFFORDABILITY

Affordability is the most restrictive parameter in 
the design of affordable, owner-occupied housing. 
It may also be the most perplexing to address on 

a broad scale by architects. The primary variables 
that must be considered in achieving affordability 
through design include household income and the 
Area Median Income (AMI) associated with a sta-
tistical area within which the house will be situ-
ated. Secondary variables include mortgage lend-
ing terms, tax and insurance payments, and sub-
sidization by governmental and nonprofit housing 
organizations. Utilities, upkeep, and appreciation 
contribute to maintaining homeownership. 

The U.S. Department of Housing and Urban Devel-
opment’s (HUD) definition of affordability is for a 
household to pay no more than 30% of its annual 
income on housing.1 When targeting affordability 
then, the immediate question is for whom will a 
house be affordable? HUD categorizes a household 
income based on its relationship to the Average Me-
dian Income2 of the geographic area in which the 
household exists (Figure 1). A factor for the number 
of persons living in a household is applied to the 
AMI to adjust income limits for each category. The 
default limit is based on a four person household.3 

The AMI is based upon Census Bureau data and up-
dated annually. In metropolitan areas, an AMI is es-
tablished for the entire Metropolitan Statistical Area 
(MSA) whereas in non-metropolitan areas the AMI 

Figure 1: Household Income Limits per Income Category 
as a Percentage of Area Median Income (AMI); Data 
Source: HUD

Figure 2: Example of Variation in Annual Affordable Housing Cost Limit per Income Category, 2009-2010 HUD AMI, West 
Virginia; Data Source: HUD
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is established for each county. HUD’s limits are sub-
ject to review and adjustment by the United States 
Department of Agriculture (USDA) in rural areas.

To exemplify what this means in my home state, 
the affordable housing cost limit in each income 
category for a four person household has been 
calculated based on 2009 statistics for counties 
or MSAs with the highest and lowest median in-
comes in my state (Figure 2). While state and na-
tional median incomes are not used by HUD, they 
are provided for the purpose of demonstrating the 
range of housing cost limits – i.e. affordability.

According to the latest published five year West 
Virginia Proposed HUD Consolidated Development 
Plan, “there is a significant need for decent, afford-
able, owner-occupied housing” in the state. Ac-
cording to the proposed plan, “no owner-occupied 
housing units in West Virginia would be affordable 
to households with incomes below 30% MFI.” It 
should be noted that the area in West Virginia with 
the highest AMI is associated with Washington, 
DC., and this AMI nearly doubles the next highest 
one. The second major conclusion of the report is 
that severe rental affordability also exists for these 
extremely low income families. According to the 
2000 HUD State of the Cities Database (SOCD) 
Comprehensive Housing Affordability Strategy 
(CHAS) Data there were nearly 52,000 extremely 
low income West Virginia families in rental housing. 

West Virginia’s strategic response to these two 
major conclusions is to prioritize assistance to eli-
gible and qualified public housing (and HUD Sec-
tion 8 voucher) tenants to become first-time ho-
meowners of single family detached houses. This 
in turn makes subsidized public housing units 
available to lower income families. The plan also 
references a 1998 state report of 83,000 ‘frus-
trated’ renters – renters who are demographically 
inclined toward homeownership “but who may be 
discouraged from doing so due to existing hom-
eownership data.” The state views the transition 
of these ‘frustrated’ renters to homeowners as  
opportunities to make more affordable rental hous-
ing available to lower income renters.

In West Virginia to design owner-occupied afford-
able, owner-occupied housing is to potentially de-
sign for the broad spectrum of very low to moder-
ate income households. Based on the West Virginia 

AMI, monthly housing cost limits for very low to 
moderate income range from $375 to $1,450. As-
suming a down payment of 3.5%, a monthly es-
crow payment in the range of $100-300/month�, 
a mortgage loan interest rate of 7% paid over 30 
years, and $50-150 per month in utilities, this 
translates to monthly mortgage payment of ap-
proximately $225 to $1200 - a house sale price 
range of approximately $34,000 to approximately 
$180,000 for a four person household. This sug-
gests that owner-occupied ‘affordable housing’ 
may be too broad as the subject of architectural 
design research and too general in describing indi-
vidual projects and research agendas. 

Clearer focus by architects on those affordable 
housing needs identified through multi-disciplinary 
collaborative efforts such as State Consolidated 
HUD Development Plans would provide opportuni-
ties to bring our efforts into alignment with broader 
housing initiatives. For example in West Virginia ar-
chitects might focus on improving the quality and 
attainability of moderate income owner-occupied 
housing in order to move the state’s ‘frustrated’ 
renters into homeownership or improving the qual-
ity and attainability of low income owner-occupied 
housing to move eligible and qualified public hous-
ing tenants into homeownership. Both of these ef-
forts improve opportunities not only for the new 
home-owner, but for providing better rental op-
portunities for very low and extremely low income 
families for whom homeownership is not yet fea-
sible. Such focused, supportive efforts might begin 
to earn architects a position of relevance among 
housing professionals on the matter of providing 
owner-occupied affordable housing. Ultimately, 
however, we must demonstrate that our efforts 
are effective. This requires not only a summary of 
our achievements, but also the data and method-
ologies that contributed to them, and ‘failures’ en-
countered during the work.

RESEARCH AND DESIGN

Architectural design is the synthesis of multiple de-
sign parameters which widely vary from project to 
project. Thus, design as an activity typically results 
in a particular, individual product or building. The 
success of the design of a building may only be 
fully assessed after construction. In a recent article 
on architectural research, Stephen Kieran critically 
observes that “architecture exists in a world where 
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all we ever do is design and build prototypes, with 
little real reflection and informed improvement 
from one act of design to the next (Kieran, 2007). 
Critically questioning this condition has recently led 
to a probing within the discipline about how de-
sign may constitute research. How do the design 
activities of the architect generate new knowledge 
or understanding and thus constitute a valid mode 
of research? Generally, a primary way architects 
gain knowledge and understanding of their subject 
“is through the act of designing itself, and through 
the experience and interpretation of other designs” 
(Lawson, 2002). To understand design research, 
it may be helpful to compare scientific and design 
methodologies for generating new knowledge or 
integrating existing knowledge in a new synthesis. 
An architectural design proposal may be equated 
to a scientific hypothesis, and the subsequent con-
struction (and post-occupancy evaluations) of the 
design may be equated to experimental studies in 
the sciences. However, it “might be thought that 
the significant difference between the processes of 
scientific research and design research lies in the 
repeatability of experiments, and in the full disclo-
sure of data and methodology. Architects, and in-
deed other designers, do not habitually share such 
details . . . .” (Weinstock, May/June 2008). Archi-
tects have traditionally neglected to disclose data 
and methodologies related to their designs and the 
subsequent constructions. The result is that design 
research has remained in the realm of developing 
personal or proprietary knowledge rather than gen-
erating disciplinary knowledge. 

DESIGN AS RESEARCH

In addition to appearing good and fitting well, build-
ings are increasingly expected to perform and be 
performed well. Performance as a goal and mea-
sure of building suggests the need to inform archi-
tectural design with data or evidence. Such data-
informed or evidence-based design is expanding 
beyond the healthcare industry where it was in-
troduced around 2003. In an early description of 
an ‘evidence-based designer’, healthcare architect 
Kirk Hamilton states that “evidence-based health-
care designers make critical decisions, together 
with informed clients, on the basis of the best 
available information from credible research and 
the evaluation of completed projects” (Hamilton, 
2004). The need for credible research suggests the 
need to bring personal and proprietary knowledge 

generated through design and evaluation of built 
projects into the realm of disciplinary knowledge. 
Knowledge becomes disciplinary through the dis-
closure of methodologies and the collection, orga-
nization and dissemination of data. Repeatability in 
design research is more difficult to achieve because 
“each design is an answer to a set of questions and 
circumstances that are unique” (Weinstock, May/
June 2008). It is unlikely that any set of variables 
related to one project would be repeated exactly 
in another project. Therefore, neither the need nor 
the opportunity exists to repeat a synthetic design 
‘hypothesis’ related to a particular set of variables. 
Architectural design typically results in a ‘one off’ 
product. This has traditionally discouraged the de-
velopment of disciplinary data bases (beyond cost 
data). Consequently there has been little need or 
desire for the disclosure of design methodologies. 

Within a synthetic design process, individual param-
eters and variables are interdependent. While they 
may be isolated for the purpose of observation and 
interpretation, they may not be manipulated in iso-
lation. Michael Weinstock states that “architectural 
research is possible, but tends to proceed by incre-
mental advances, and longer term research goals 
have to be conducted through a series of realized 
experiments” (Weinstock, May/June 2008). Archi-
tectural design research requires data collected 
from realized projects which equate to the experi-
mental studies of the sciences. In the 1960s Post-
Occupancy Evaluation (POE) emerged within archi-
tectural practice to diagnose building performance. 
POE methodologies have more recently been cham-
pioned and further developed by Wolfgang Preiser 
(1995, 2001). However, when conducted, POEs are 
‘additional services’ of the architect, and the cost 
of these services has limited them to commercial 
projects and for repetitious building programs. Even 
within this relatively narrow group of applications, 
the impact of POEs in expanding disciplinary knowl-
edge has been inconsequential due to the lack of 
dissemination of such studies. The dissemination of 
data and its analysis will, as Hamilton has suggest-
ed, permit the act of drawing “rationale inferences” 
from data during subsequent design processes. 

OPPORTUNITIES FOR DESIGN RESEARCH IN 
AFFORDABLE, OWNER-OCCUPANT HOUSING

Affordable single-family housing, traditionally 
neglected by architects in the U.S., has recently 
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gained the discipline’s attention through wide-
spread publicity of a number of architect-driven 
affordable housing programs. These include the 
Auburn Rural Studio (Dean & Hursley, 2002; Moos 
& Trechsel, 2003), Design Corps (Bell, 2004), and 
Architecture for Humanity (Sinclair & Stohr, 2006); 
post-hurricane reconstruction such as the ‘Katrina 
Cottages’; and through awareness increased by 
numerous architectural design competitions includ-
ing the 2003 SECCA HOME House Project: The Fu-
ture of Affordable Housing (D. J. Brown, 2004); the 
2004 Cradle to Cradle Home Competition (Diana 
Brown, 2005); and the 2008 Houston 99k House 
Competition (Cite, 2008); These efforts have fo-
cused on improving the livability and sustainability 
of affordable single-family homes. Individual de-
sign proposals and built projects alike have been 
celebrated – their appearances well documented. 
However, the individual design proposals are by ar-
chitects; therefore, the un-built projects generally 
remain as untested hypotheses, and the data and 
methodologies related to constructed projects are 
rarely disseminated. The three design competitions 
referenced above serve as cases in point.

All of these competitions included plans to build 
selected design proposals following a juried award 
process. The SECCA and C2C competitions received 
tremendous attention from designers with 440 and 
625 design entries respectively. The SECCA compe-
tition called for proposals informed by a Habitat for 
Humanity prototype, utilizing sustainable materi-
als, technologies, and methods, and to be delivered 
within a building budget of approximately $65,000 
in the Winston-Salem, NC area. The C2C competi-
tion called for an innovative and affordable housing 
solution that respects the character of the surround-
ing Roanoke, VA neighborhood, is economically vi-
able, and is representative of the thinking repre-
sented in McDonough and Braungart’s book titled 
Cradle to Cradle (2002). Through juried processes, 
the SECCA competition merited twenty-five submis-
sions with awards, and the C2C competition merited 
seven submissions with awards. Strangely, within 
the available documentation of the design propos-
als and the jury’s process for making the awards, 
the design proposals were only the most general in-
formation and knowledge related to methodologies, 
materials, technologies, and costs were provided. 
Ultimately, it seems, the construction would serve 
as the true test of the merit of these entries. How-
ever, a preliminary literature search suggests that, 

while design proposals have been built, there is little 
to no evaluative dissemination of the built projects. 
Why have methodologies and post-occupancy data 
related to such high profile proposals not been dis-
seminated on a disciplinary scale, or worse perhaps, 
not been evaluated? 

Through e-mail correspondence, SECCA HOME/
House Project Director David J. Brown was unable 
to provide information related to post-construction 
evaluation, but he did state that proposals from the 
SECCA competition are planned to or have been 
constructed in Cincinnati, OH and in Wisconsin and 
provided a contact in Cincinnati. Two 1400 s.f. hous-
es, substantially modified versions of designer Fla-
vio Esponiza’s competition entry, were built in Cin-
cinnati on donated land at a cost of $226,000 each 
(in 2007). With subsidization by the city, each was 
sold at a price of $180,000 (Baverman, 2007). A re-
quest by the author for information regarding post-

Figure 4: Coates Design winning Cradle to Cradle Home 
Competition proposal (L) and the built project (R) signed 
by Interactive Design Group (IDG)

Figure 3: S. Flavio Espinoza’s SECCA HOME/House 
Competition proposal (L) and the as-built project (R)
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construction assessments did not receive a reply, 
however the project has received LEED certification.

In the case of the C2C competition, a non-awarded 
1,600 s.f. proposal was built in 2007 for a construc-
tion cost (excluding land) of approximately $150,000. 
With subsidization, this house sold for approximately 
$95,000 (Law, 2006). In response to a request for 
information related to evaluation following construc-
tion, C2C organizer Gregg Lewis responded that “we 
feel as though we made great strides toward broad-
casting the ideas outlined in McDonough and Braun-
gart’s “Cradle to Cradle” text locally - and interna-
tionally. I’m afraid that I cannot offer much more in 
the way of detail.” It appears that the potential for 
these hypotheses (the design proposals) and experi-
ments (the construction processes) to generate dis-
ciplinary knowledge has so far been unfulfilled.

The recent 99k House competition exemplifies a 
movement toward assessing the validity of a design 
proposal. It called for a creative, innovative, and af-
fordable sustainable house prototype for the Gulf 
Coast region that could be initially built in Houston, 
TX for $75,000 and sold for less than $99,000 in-
cluding land and real estate transaction fees. Un-
like the previous two competitions, the 99k House 
competition contained two stages. During the first 
stage, five finalists were selected from 182 entries 
through a juried process similar to the previous com-
petitions. However, in the second stage each finalist 
developed construction drawings that served as the 
basis of a quantity take-off and a construction cost 
estimate by a professional building contractor. This 
second phase represented a ‘virtual’ construction 
whereby the design was translated into construction 

methods, material specifications and quantities, and 
construction costs. This ‘virtual’ construction served 
as a preliminary test of the constructability and 
probable cost of each design proposal. The data re-
sulting from this preliminary testing then informed 
the final selection of a design proposal to be further 
tested through physical construction. In the win-
ning 1,200 s.f. proposal, the ‘virtual’ construction 
suggested that certain technologies could not be af-
forded by the budget, and this information could be 
factored into the jury process. The final selection of 
a proposed design in the 99k House competition in-
cluded the consideration of evidence supporting the 
validity of each finalist’s entry. The dissemination 
through publication of the results of this evidence-
based selection and design revision process, even 
though general, provides data applicable beyond the 
specific proposals of this design competition.  While 
this example limits the evidence to constructability 
and cost data, it does suggest a movement toward 
evidence-based design, or design research, of af-
fordable housing. Construction began in October 
2008 and was completed during spring 2009. It is 
too early to assess whether and how methodologies 
and data resulting from the tests of construction and 
occupation will be disseminated.

Single family housing is achieved without archi-
tects through conventional, low-technology build-
ing methods and with the modest yet noble goal 
of providing basic shelter. Habitat for Humanity 
homes are good examples. Architectural design 
competitions are attempts by architects to advance 
affordable single family housing through design in-
novation directed at maintaining the affordability 
of basic shelter, improving quality of life, reducing 
the carbon footprint, and/or in many cases creating 
careful relationships between building and context. 
However, with these competitions, the limited, pub-
lished information about the built projects suggests 
a substantial deviation between the stated design 
goals and the constructed works. Even with such a 
deviation, the absence of dissemination of method-
ologies and conclusions related to the experiment 
(the construction of the work) reinforces architec-
tural design as an individual, isolated act. Greater 
dissemination would serve as evidence to inform 
future work and to make “informed improvement 
from one act of design to the next.” Use of such 
evidence should enable greater success in aligning 
the stated goals of a project, a design proposal, 
and the methodologies and results of constructing 

Figure 5: Hybrid/ORA winning 99k House Competition 
proposal (L) and the as-built project (R)
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a design. The evaluation of completed projects pro-
vides data or evidence upon which future design 
decisions may be made. 

CONCLUSION

The capacity of architectural design to address 
broad societal conditions is limited if we approach 
work addressing such conditions solely within a 
cultural field and as ‘one-off’ acts. In an article 
commenting on the role of architects in address-
ing housing problems, University of Minnesota Col-
lege of Design Dean Thomas Fisher states that just 
as medicine has evolved a public health model fo-
cused on addressing the needs of groups of people 
(in addition to the traditional doctor/patient rela-
tionship), so should architecture evolve, in addi-
tion to the architect/client model, “a public-health 
version of our profession” (Fisher, 2006). He calls 
for architects to address public health issues with 
architectural implications through developing “ac-
credited programs to prepare students for such 
work, funded research to develop new forms of 
housing and infrastructure, and committed practi-
tioners ready to work in the nonprofit, corporate, 
and governmental sectors focused on shelter and 
habitat.” He goes on to say that architects have 
much to offer in addressing such crises, “but we 
cannot address them one family at a time.” 

While housing is a condition addressed by many 
disciplines, the architect’s approach is synthetic 
and focused on improving, through design, such 
characteristics as livability, affordability, and sus-
tainability, while engaging the critical questions of 
our culture and discipline. The development of bet-
ter informed proposals in housing design research 
requires the availability of data (or ‘evidence’) as-
sociated with project-related variables. This data, 
collected from previously realized projects and 
made accessible, supports the “drawing of infer-
ences” during the design process. As a discipline, 
we must develop the disciplinary body of evidence 
that makes our potential contribution to meeting 
affordable housing needs irrefutable by the other 
disciplines engaged in such work. Perhaps then it 
would seem impossible to hold an affordable hous-
ing workshop to “discuss trends, innovative ap-
proaches, best practices, and challenges in afford-
able and attainable housing” without the presence 
of architects among the “local and national com-
munity development and design professionals.” 

ENDNOTES

1.   For home ownership, mortgage, taxes, insurance, 
and utilities combined should not exceed 30% of 
household income.
2.   Also referred to as Median Family Income (MFI)
3.   The HUD adjustments to AMI for household size are 
as follows:

4.   Includes the West Virginia median $40 monthly 
/$457 annual policy, (The Tax Foundation, 2008) for 
residential property taxes, the average $55 monthly / 
$650 annually (Insurance Information Institute, 2006) 
for hazard insurance, and $40 (based on .75% annual 
rate) private mortgage insurance.
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